Abstract
Aim: To evaluate the key lesions in spermatogenesis suppressed partially by testosterone undecanoate (TU) treatment. Methods: Adult male SD rats were treated with vehicle or TU (19 mg/kg) injection (i.m.) every 15 days for 130 days. The numbers of all types of cells (nuclei) in the seminiferous tubules and the interstitial tissue were estimated using a contemporary stereological tool, the optical disector. Results: In response to TU treatment, the numbers of non-type B spermatogonia, type B spermatogonia and late elongated spermatids per testis were reduced to 51 %, 66 % and 14 % of the controls, respectively. The conversion ratios from type B spermatogonia to early spermatocytes and pachytene spermatocytes were not significantly affected and the ratios to the later germ cell types fell to 51 % - 65 % of the controls. Less than 1.0 % of immature round spermatids were seen sloughing into the tubule lumen, 4.0 % of elongated spermatids retained in the seminiferous epithelium, and about half of the elongated spermatid nuclei appreciably malformed. Leydig cells were atrophied but their number and the peritubular myoid cell number per testis were unchanged. Conclusion: Double inhibition of spermatogenesis (i.e. inhibition at spermiation and spermatogonial conversion to type B spermatogonia), a scenario seen in the monkey and human following gonadotrophin withdrawal, was not sufficiently effective for a complete spermatogenic suppression in the rat after TU treatment, probably due to ineffective inhibition of the Leydig cell population and therefore the intra-testicular testosterone levels.
Regulation of inhibin secretion by Sertoli cell-enriched cultures.

Verhoeven G, Franchimont P.

Sertoli cells secrete a factor which has the same bioactivity as ovine testicular lymph inhibin: it selectively suppresses the secretion of FSH by cultured pituitary cells. We investigated the factors that acutely modulate the secretion of this inhibin by cultured Sertoli cells derived from immature rats. The secretion of inhibin was studied on day 7 of culture after a 24 h period of incubation in the presence or absence of steroids, gonadotrophins and foetal bovine serum, added alone or in various combinations. It could be demonstrated that aromatisable as well as non-aromatisable natural and synthetic androgens promote the secretion of inhibin in a dose-dependent way. FSH and pregnant mare serum gonadotrophin--at concentrations that clearly stimulate Sertoli cell aromatase activity--did not affect basal or androgen-stimulated production of inhibin. hCG was equally uneffective. The effect of androgens was not modified by the addition of an aromatase inhibitor but it was neutralized by the antiandrogen cyproterone acetate. Oestradiol-17 beta did not influence the secretion of inhibin whereas progesterone decreased it. Serum enhanced basal as well as androgen stimulated secretion of inhibin. It is concluded that androgens are the major factor which acutely stimulates the production of Sertoli cell inhibin.
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Concomitant abuse of anabolic androgenic steroids and human chorionic gonadotrophin impairs spermatogenesis in power athletes.

Karila T, Hovatta O, Seppala T.

Laboratory of Substance Abuse, Helsinki, Finland. tuomo.karila@ktl.fi

Abuse of anabolic androgenic steroids (AASs) may be an aetiological factor in male infertility among recreational power athletes. They try to avoid AAS-induced deterioration in spermatogenesis by combining doses of human chorionic gonadotrophin (HCG) and/or antiestrogens with their AAS abuse. Eighteen healthy male power athletes using massive doses of AASs were recruited for the study. Semen samples were collected during AAS abuse and 1.5 and 6 months after cessation of the abuse. They were also asked about their reproductive activity six years after the study. At the end of the AAS cycle, the sperm count was 33 +/- 49 x 10 (6) /ml (mean +/- SD), and only one subject had azoospermia. At 1.5 months after cessation of the AAS cycles, the mean sperm concentration was 30 +/- 42 x 10 (6) /ml, and after six months 77 +/- 70 x 10 (6) /ml. There were significant differences between the sample drawn six months after cessation of AAS abuse and both samples drawn during and 1.5 months after the abuse (p </= 0.05, repeated measures of ANOVA). There was a significant positive correlation between HCG dose during the cycle and the relative amount of morphologically abnormal spermatozoa (r = 0.60, p < 0.01). The concomitant abuse of HCG and supraphysiological AAS dose cause transient impairment on semen quality in males, although spermatogenesis is maintained with this regimen despite prolonged abuse of massive doses of AAS.
Physiological relationships between inhibin B, follicle stimulating hormone secretion and spermatogenesis in normal men and response to gonadotrophin suppression by exogenous testosterone.

Anderson RA, Wallace EM, Groome NP, Bellis AJ, Wu FC.

Department of Obstetrics and Gynaecology, Centre for Reproductive Biology, University of Edinburgh, UK.

Inhibin has been postulated to be secreted by Sertoli cells in response to follicle stimulating hormone (FSH) and in turn to exert an inhibitory effect on FSH production. We have investigated this relationship using an assay specific for dimeric inhibin B. A total of 56 normal men received 200 mg testosterone enanthate (TE) i.m. weekly, for 65 +/- 1 weeks in a trial of hormonal male contraception. Before treatment a significant negative correlation between inhibin B and FSH concentration (r = 0.49, P < 0.001) was observed. During TE treatment, luteinizing hormone (LH) and FSH were rapidly suppressed. This was followed by a parallel decline in inhibin B and sperm concentration. During the early recovery phase, inhibin B concentrations remained suppressed in men who showed a delay in resumption of spermatogenesis, despite higher FSH concentrations. Inhibin B returned to pretreatment concentrations after 24 weeks recovery, when the inverse relationship with FSH was restored. Our results showed the expected inverse physiological relationship between inhibin B and FSH in normal men, with a decline during TE treatment and alpha subsequent resumption of the inverse relationship during recovery. These data clearly support the hypothesis that inhibin B plays a physiological role in the feedback control of FSH secretion, and reflects FSH-stimulated Sertoli cell function.
Suppression and recovery of spermatogenesis following spinal cord injury in the rat.

Huang HF, Linsenmeyer TA, Anesetti R, Giglio W, Ottenweller JE, Pogach L.

Department of Surgery, UMD-New Jersey Medical School, Newark 07103-2757, USA.

Recently, we reported that changes in spermatogenesis in adult rats during acute phase (within 2 weeks) of spinal cord injury (SCI) were associated with a suppression of pituitary-testis hormone axis, and these effects mimic those that occur after hormone deprivation. In this study, we examined the long-term (>4 weeks) effects of SCI on spermatogenesis and its recovery. Results of this study reveal that while serum follicle stimulating hormone, luteinizing hormone, and testosterone levels in SCI rats recovered within 1 month after the injury, their spermatogenesis continued to regress. By 3 months, spermatogenesis in 70% of SCI rats has totally regressed, characterized by the absence of proliferating spermatogonia; these effects could not be prevented by an otherwise effective regimen of testosterone treatment. Sertoli cells in the regressed seminiferous tubules exhibited unusual behavior, characterized by the formation of multiple cell layers and/or aggregates that extended into the tubular lumen. Active spermatogenesis was observed in nine of the 19 SCI rats by 6 months, seven of which had complete spermatogenesis, but with persisting abnormalities. These results demonstrate that SCI results in total, but reversible, regression of spermatogenesis. Failure to prevent such effects by an otherwise effective exogenous testosterone regimen suggests that non-endocrine factors are involved in the SCI effects on spermatogenesis. The unusual Sertoli cell localization in the regressed testes may have been triggered by the loss of proliferating spermatogonia and may be involved in subsequent spermatogenic recovery.
Effects of high doses of testosterone propionate and testosterone enanthate on rat seminiferous tubules--a stereological and cytological study.

Jezek D, Simunic-Banek L, Pezerovic-Panijan R.

Institute of Histology and Embryology, Medical Faculty University of Zagreb, Croatia.

The effects of exogenous testosterone on various testicular variables has become of increasing significance because of its potential use in male contraception. For this reason, high doses of two testosterone esters [testosterone propionate (TP) and testosterone enanthate (TE)] were used in a study of their influence on the morphology, length and curvature of the seminiferous tubules of the rat testis, and on cytological smears of the seminiferous tubules epithelium. TP was given for 14 days (3 mg/100 g body weight, i.m.) to assess the acute effects of testosterone on the seminiferous tubules. TE was administered for 60 days (in the same manner as TP) to study possible chronic effects on the rat testis. After TP and TE treatment the seminiferous tubule epithelium showed disorganization and desquamation of spermatogenic cells. In the TP-treated testes the tubules lined with Sertoli cells only were observed. The values for the length and curvature of seminiferous tubules of the TP- and TE-treated rats were significantly reduced (p < 0.001). All these changes were observed earlier in the TP-treated than in the TE-treated animals. In cytological smears of the testis of the TP- and TE-treated rats an increase of vacuoles and residual bodies in Sertoli cell cytoplasm was noted. In addition, a reduction of spermatogenic cells, particularly sperms, was manifest in the smears after treatment. Large groups of Sertoli cells were seen in the smears from these testes.

Successful treatment of anabolic steroid-induced azoospermia with human chorionic gonadotropin and human menopausal gonadotropin.

Menon DK.

Department of Obstetrics and Gynecology, University Malaya Medical Centre, Kuala Lumpur, Malaysia. drmenon2000@yahoo.co.uk

OBJECTIVE: To document for the first time the successful treatment using human chorionic gonadotropin (hCG) and human menopausal gonadotropins (hMG) of anabolic steroid-induced azoospermia that was persistent despite 1 year of cessation from steroid use. DESIGN: Clinical case report. SETTINGS: Tertiary referral center for infertility. PATIENT(S): A married couple with primary subfertility secondary to azoospermia and male hypogonadotropic hypogonadism. The husband was a bodybuilder who admitted to have used the anabolic steroids testosterone cypionate, methandrostenolone, oxandrolone, testosterone propionate, oxymetholone, nandrolone decanoate, and methenolone enanthate. INTERVENTION(S): Twice-weekly injections of 10,000 IU of hCG (Profasi; Serono) and daily injections of 75 IU of hMG (Humegon; Organon) for 3 months. MAIN OUTCOME MEASURE(S): Semen analyses, pregnancy. RESULT(S): Semen analyses returned to normal after 3 months of treatment. The couple conceived spontaneously 7 months later. CONCLUSION(S): Steroid-induced azoospermia that is persistent after cessation of steroid use can be treated successfully with hCG and hMG.
Effects of multiple injections of ethane 1,2-dimethane sulphonate (EDS) on the frog, Rana esculenta, testicular activity.

Minucci S, De Rienzo G, Di Sena R, Cobellis G, Meccariello R, Pierantoni R, Fasano S.

Departimento di Fisiologia Umana e Funzione Biologiche Integrate F Bottazzi, Il Universita di Napoli, Facolta di Medicina e Chirurgia, 80138 Napoli, Italy. sergio.minucci@unina2.it

Ethane 1,2-dimethane sulphonate (EDS) is an alkylating agent, which has a selective cytotoxic effect on Leydig cells in some mammalian species. Similarly, in the frog, Rana esculenta, Leydig cells are destroyed after a single EDS injection and regenerate after 28 days. Regeneration of Leydig cells in frogs appears to be independent of the pituitary. The present experiments in R. esculenta were carried out: a) to investigate Leydig cell responsiveness to gonadotropin stimulation during 58 days after a single EDS injection; and b) to assess whether four consecutive EDS injections induce additional effects on the testicular cell population. Our results show that androgen stimulation after gonadotropin injections is restored after 44 days from a single EDS injection. Since the interstitial compartment appears to be normal at least 28 days after EDS treatment, it is likely that new Leydig cells lack gonadotropin receptors. With respect to multiple-EDS injections, Leydig cells completely disappear in several areas and the adjacent germinal compartment is disorganised. In some cases damaged germinal compartment is still surrounded by intact Leydig cells. Surprisingly, testicular and plasma androgens strongly increase in EDS-treated animals. Therefore, Sertoli cells may produce substances inhibiting androgen production in Leydig cells. J. Exp. Zool. 287:384-393, 2000. Copyright 2000 Wiley-Liss, Inc.
Restoration of Leydig cells after repeated administration of ethane dimethanesulfonate in adult rats.

Miyano M, Ito Y, Fujihira S, Matsuo T, Ueno H, Mori H.

Department of Pathology, Osaka Medical College, Takatsuki, Japan.

Adult male rats were repeatedly treated with ethane dimethanesulfonate (EDS), an agent known to destroy Leydig cells selectively. Following a second injection, changes in serum testosterone levels and histological and morphometric changes of Leydig cells showed the time course to be similar to those after the first treatment. The number and volume of Leydig cells markedly decreased at day 2, began to increase from day 7, and recovered to the values of the control rats at day 30, concomitant with the changes of serum testosterone levels. Cells in the interstitial tissue labeled with bromodeoxyuridine markedly increased in number at day 2, gradually decreased thereafter, and returned to the values of the controls at day 14. During this period, cells undergoing mitosis were seen, their type unable to be determined, but were presumed to be regenerating Leydig cells. Even 30 days following four treatments with intervals of 30 days each, serum testosterone levels were the same as those in the controls. Also the numerical and volume densities of Leydig cells and the volume of an average Leydig cell were the same as those of the controls. Mitosis was observed in mature Leydig cells at this period, if any. It appears that new Leydig cells began to proliferate by division earlier than 14 days after EDS, allowing that there were several stages of proliferation, and that the source of reappearing Leydig cells may not be a limited number of precursor cells, implying the presence of stem cells for Leydig cells.
The different mechanisms for suppression of pituitary and testicular function.

Sandow J, Engelbart K, von Rechenberg W.

The differential mechanisms reducing androgen secretion by LHRH agonists are discussed with relevance to clinical therapy. LH secretion can be desensitised by exposure to agonists using high doses, frequent injections or sustained release/constant infusion. The desensitized pituitary is refractory to hypothalamic stimulation. Pituitary receptor suppression is associated with depletion of pituitary gonadotrophin content, and a decline of LH and FSH secretion to a basal rate. Recovery of LH responsiveness to endogenous LHRH stimulation requires restitution of gonadotrophin content (about 7 days in rats). After long-term infusions in normal men, testosterone secretion recovers within 7-10 days. The binding capacity of testicular LH/hCG receptors is reduced in rats after supraphysiological gonadotrophin stimulation, by agonists or directly by hCG, concomitantly the steroidogenic capacity of the testis in vitro is impaired. Qualitative changes in androgen biosynthesis are a marked fall in testosterone production and dose-dependent enhancement of progesterone production. After 12 months of buserelin injections, the changes in hCG-stimulated rat testes are an increased ratio of progesterone/17-OH-progesterone (inhibition of 17-hydroxylase), a reduced capacity for secretion of androstenedione and testosterone (block of 17,20-desmolase), and increased 5 alpha-pregnane-3,20-dione (this steroid inhibits the 17,20-desmolase, similarly to progesterone). After treatment, Leydig cell function recovers completely. Leydig cell hyperplasia is observed as a result of the steroidogenic changes. These findings in rats have not been observed in dogs, monkeys or in humans.(ABSTRACT TRUNCATED AT 250 WORDS)

Stem cell factor functions as a survival factor for mature Leydig cells and a growth factor for precursor Leydig cells after ethylene dimethane sulfonate treatment: implication of a role of the stem cell factor/c-Kit system in Leydig cell development.

Yan W, Kero J, Huhtaniemi I, Toppari J.

Department of Physiology, University of Turku, Kiinamyllynkatu 10, 20520 Turku, Finland.

The significance of the interaction between Sertoli cell-produced stem cell factor (SCF) and its receptor, c-kit, on Leydig cells (LCs) during LC development and differentiation is unknown. In the present study, we investigated the potential role of the SCF/c-kit system in LC apoptosis and precursor LC proliferation after ethylene dimethane sulfonate (EDS) treatment in rats. A function-blocking anti-c-kit antibody, ACK-2, was used to block SCF/c-kit interaction at four time points, corresponding to the peak of LC apoptosis and three waves of proliferation of precursor LCs. Blockade of SCF/c-kit interaction by ACK-2 accelerated LC apoptosis and inhibited proliferation of precursor LCs during the first two waves of precursor LC proliferation around days 3-4 and day 10, but not the third wave of precursor LC proliferation around day 20 after EDS treatment. The data suggest that the soluble SCF might act as a survival factor for mature LCs and a growth factor for precursor LCs after EDS-induced LC depletion. This is also supported by a close correlation between the oscillating levels of soluble SCF mRNA and the profiles of LC apoptosis and regeneration. Since regeneration of the LC population after EDS treatment resembles the development of adult-type LCs during prepubertal life, the present findings imply that soluble SCF might participate in regulation of the formation of the LC population during testicular development. Our data also support a model in which delicate and reciprocal regulation exists between soluble SCF production by Sertoli cells, testosterone production by LCs, and pituitary gonadotropins. Copyright 2000 Academic Press
Effects of ethane dimethane sulfonate on the functional structure of the adult rat testis.

Ariyaratne S, Kim I, Mills N, Mason I, Mendis-Handagama C.

Department of Animal Science, University of Tennessee, Knoxville, TN 37996, USA.

In ethane dimethane sulfonate (EDS)-treated adult Sprague Dawley rats, Leydig cells (LC) were not present up to 14 days but seen at 21 days. They increased in number thereafter and reached the values of age-matching controls (i.e., 150-day-old untreated) at day 60. Mesenchymal cell number per testis also increased and reached a peak at day 21, and remained at a higher (p<.05) value than the controls at days 28-60. LC were smaller at day 21, but were larger at days 28-60 (compared to untreated 90- and 150-day-old rats) and secreted more testosterone at day 60 compared to both control groups. Testes of treated rats had greater numbers of macrophages (except at day 28) and they were smaller than those in untreated rats and 60-day EDS rats. Immunolabeling studies on 3beta-HSD, 11beta-HSD1, and LH receptor activity and androgen data agreed with morphological findings. The relationship between mesenchymal and LC numbers during LC differentiation following EDS treatment is reminiscent of this process in prepubertal testis. The presence of increased numbers of macrophages in treated testes agreed with the role of macrophages on LC differentiation. The absence of aging signs in LC of 60-day treated rats who were 150 days of age can be attributed at least in part to their newly differentiated status in older rats (i.e., equivalent to pubertal LC and not to aged LC). Larger LC observed in EDS rats at days 28-60 and their increased testosterone secretory capacity at day 60 (compared to controls) are attributed to elevated plasma LH levels and locally produced factors in EDS rats.
Spermatogenesis by Sisyphus: proliferating stem germ cells fail to repopulate the testis after 'irreversible' injury.

Boekelheide K, Schoenfeld HA.

Department of Pathology and Laboratory Medicine, Brown University, Providence, RI 02912, USA.

2,5-Hexanedione is the toxic metabolite resulting from oxidation of the commonly used solvents n-hexane and methyl n-butyl ketone. Exposure to 2,5-hexanedione or its precursors results in a slowly progressive peripheral polyneuropathy and testicular injury. The chemical basis of the injury involves reaction of 2,5-hexanedione with protein amines, such as the epsilon-amine of lysine, to form pyrroles which further react to form protein-protein crosslinks. The target cell of injury in the testis is the supportive cell in the seminiferous epithelium, the Sertoli cell. A major function of the Sertoli cell is to nurture the dependent germ cell population by secreting seminiferous tubule fluid. 2,5-Hexanedione-induced crosslinking of the microtubule subunit protein, tubulin, leads to altered Sertoli cell microtubule-dependent transport and deficient formation of seminiferous tubule fluid, compromising germ cell viability. In an established model of testicular injury, rats are exposed to 1% 2,5-hexanedione in the drinking water for a period of 3-5 weeks. Three weeks after initiating exposure, decreased seminiferous tubule fluid secretion initiates a wave of germ apoptosis which peaks during the 5th week. The germ cell content of the injured testis continues to decline after cessation of the exposure, reaching a nadir during the 12th week. From this time onward, the testis is severely atrophic with less than 1% of seminiferous tubules in a testicular cross section containing germ cells more advanced than spermatogonia. Interestingly, this persistent state of post-injury 'irreversible' atrophy in the rat is characterized by the presence of a proliferating stem germ cell population which produces differentiating spermatogonia which then die by apoptosis. Serial cross sections of bromodeoxyuridine-labeled testis were analyzed to determine the kinetics of stem germ cell proliferation. Approximately 40% of stem cells (identified as single cells in the seminiferous epithelium) were actively proliferating with a cell cycle time of 8-14 days. Analysis of the total germ cell population present and modeling using the known cell cycle times of differentiating spermatogonia indicated a block in differentiation at the level of type A3/A4 spermatogonia. Quantitation of the frequency of apoptosis indicated that all of the germ cells died prematurely by this mechanism. Leuprolide is a gonadotropin-releasing hormone agonist which produces a profound suppression of testosterone levels with chronic administration. When delivered as a series of 3 depot injections 24 days apart, leuprolide resulted in a partial reversal of the 2,5-hexanedione-induced persistent atrophy. The reinitiation of spermatogenesis follows a lowering of the intratesticular testosterone concentration, indicating that intratesticular testosterone is at least partially responsible for the persistent atrophy. The efficacy of leuprolide-induced reversal of the persistent atrophy decreases with time after injury, suggesting that atrophic seminiferous tubules are initially capable of recovery and then enter a state of irreversible injury. Injection of ethane dimethane sulfonate at the beginning of leuprolide treatment eliminated Leydig cells during therapy and ablated the recovery of spermatogenesis, indicating that a Leydig cell-associated paracrine factor is required to restart spermatogenesis. The rat, therefore, has multiple states of testicular germ cell proliferation: normal spermatogenesis and at least two forms of persistent atrophy (leuprolide reversible and leuprolide non-reversible). Partial reversal of the persistent atrophy can be achieved by lowering intratesticular testosterone. Ongoing experiments are designed to address the role of the Leydig cell in post-injury recovery, and to further characterize the molecular events contributing to the different states of persistent atrophy.
Steroidogenic and structural differentiation of new Leydig cell population following exposure of adult rats to ethane dimethanesulphonate.

Bakalska M, Koeva I, Atanassova N, Angelova P, Nikolov B, Davidoff M.

Institute of Experimental Morphology and Anthropology, Bulgarian Academy of Sciences, Sofia. mbakalska@abv.com

EDS alkylating agent has been shown to selectively and temporarily kill LCs in adult rats. The first newly formed single LCs appeared at 14th day post ESD and showed detectable activity for 3beta-HSD and NADH2-diaphorase, which became progressively stronger with time after treatment The ultrastructural study revealed that the progenitor LCs differentiated into immature LCs within a week, and two weeks later they were transformed into mature LCs. Therefore, the restoration of new LC population after EDS treatment repeated the dynamics of normal LC development within a similar time range. The dynamics of enzyme activity correlated with structural differentiation of the new LC population.
Degeneration and restoration of spermatogenesis in relation to the changes in Leydig cell population following ethane dimethanesulfonate treatment in adult rats.

Bakalska M, Atanassova N, Angelova P, Koeva I, Nikolov B, Davidoff M.

Institute of Experimental Morphology and Anthropology, Bulgarian Academy of Sciences, Sofia, Bulgaria. mbakalska@dir.bg

OBJECTIVE: To investigate degeneration and restoration patterns of spermatogenesis in relation to the changes in Leydig cells (LCs) after treatment with ethane dimethanesulfonate (EDS). MATERIALS AND METHODS: Adult Wistar male rats were treated with EDS at a dose 75 mg/kg body weight and the testes were sampled at 7, 14, 21, 35 and 49 days after treatment for histological and ultrastructural studies. RESULTS: During the first two weeks after treatment stage dependent loss of germ cells was found within seminiferous tubules that led to a profound disturbance of spermatogenesis. The restoration of seminiferous epithelium followed also in stage specific manner and in relation to development of a new LC population (third week). The development of new LCs after EDS treatment repeats the normal dynamics of postnatal LC development within a similar time range. CONCLUSION: EDS treatment of rats causes a temporary germ cell degeneration in the testis. The kinetics of disappearance of germ cells and their regeneration broadly follows the changes in LC population
LOW DOSE HUMAN CHORIONIC GONADOTROPIN MAINTAINS INTRATESTICULAR TESTOSTERONE IN NORMAL MEN WITH TESTOSTERONE INDUCED GONADOTROPIN SUPPRESSION.

Coviello AD, Matsumoto AM, Bremner WJ, Herbst KL, Amory JK, Anawalt BD, Sutton PR, Wright WW, Brown TR, Yan X, Zirkin BR, Jarow JP.
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In previous studies of testicular biopsy tissue from healthy men, intratesticular testosterone (ITT) has been shown to be much higher than serum testosterone (T), suggesting that high ITT is needed relative to serum T for normal spermatogenesis in men. However, the quantitative relationship between ITT and spermatogenesis is not known. To begin to address this issue experimentally we sought to determine the dose response relationship between human chorionic gonadotropin (hCG) and ITT to determine the minimum dose needed to maintain ITT in the normal range. Twenty-nine men with normal reproductive physiology were randomized to receive 200 mg T enanthate (TE) weekly in combination with either saline placebo or hCG 125 IU, 250 IU, or 500 IU every other day for 3 weeks. ITT was assessed in testicular fluid obtained by percutaneous fine needle aspiration at baseline and the end of treatment. Baseline serum T (14.1 nmol/L) was 1.2% of ITT (1174 nmol/L). LH and FSH were profoundly suppressed to 5% and 3% of baseline respectively, and ITT was suppressed by 94% (1234 nmol/L to 72 nmol/L) in the TE/placebo group. ITT increased linearly with increasing hCG dose (P < 0.001). Post-treatment ITT was 25% less than baseline in the 125 IU hCG group, 7% less than baseline in the 250 IU hCG group, and 26% greater than baseline in the 500 IU hCG group. These results demonstrate that relatively low dose hCG maintains ITT within the normal range in healthy men with gonadotropin suppression. Extensions of this study will allow determination of the ITT concentration threshold required to maintain spermatogenesis in man.
Application of gonadotropin releasing hormone in hypogonadotropic hypogonadism--diagnostic and therapeutic aspects.

Delemarre-van de Waal HA.
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BACKGROUND: Puberty is the result of reactivation of the gonadotropin releasing hormone (GnRH) pulse generator resulting in an increasing release of GnRH by the hypothalamus, which stimulates the gonadotropic cells of the pituitary to synthesize and secrete LH and FSH. Hypogonadotropic hypogonadism (HH) is often the result of GnRH deficiency. The clinical picture is characterized by the absence of pubertal development and infertility. It is difficult to differentiate HH from delayed puberty since low gonadotropin and low testosterone levels are found in both conditions. We hypothesized that long-term GnRH administration may differentiate between the two conditions by a difference in the increase of gonadotropins, the idea being that in normal delayed puberty the pituitary of the patient has been primed with GnRH during the fetal and early postnatal period. PATIENTS: Seventeen adolescents suspected of having hypogonadotropic hypogonadism were treated with pulsatile GnRH for 7 days. At the present time, the diagnosis of these patients is known and the results of the long-term GnRH stimulation have been evaluated according to the present diagnosis. RESULTS: The results show that the increase in gonadotropins following GnRH treatment is similar in both conditions. Therefore, at a prepubertal age a normal delayed puberty cannot be distinguished from hypogonadotropic hypogonadism using long-term GnRH stimulation. Long-term pulsatile GnRH treatment is a physiological therapy for the induction of puberty. Unlike testosterone it has the advantage of stimulation of testicular growth and fertility, as well as virilization, in males. We have treated 68 male patients with HH with pulsatile GnRH. The results show testicular growth and virilization in all the patients and spermatogenesis in 58 patients. Wearing a portable pump is cumbersome. However, the patients were very motivated and adapted very easily to this inconvenience. When spermatogenesis had developed, GnRH treatment was changed to human chorionic gonadotropin (hCG) administration 1-2 times per week intramuscularly or subcutaneously. During hCG therapy spermatogenesis was maintained or even improved. At least ten patients fathered children. CONCLUSION: Pulsatile GnRH cannot distinguish between a normal delayed puberty and a hypothalamic defect in still prepubertal patients. Pulsatile GnRH offers an appropriate way to initiate testicular growth including virilization and fertility in males with hypogonadotropic hypogonadism.

