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Introduction 
Androgen supplementation currently involves large, 

frequent doses of testosterone (T) esters that are associated 
with wide fluctuations of plasma T levels (Behre et a!., 1990). 
More recently, depot preparations and pellets that require 
less frequent administration have been developed (Partsch et 
al., 1995; Handelsman, 1990). There is a need for an 
androgen preparation that provides appropriate, continuous 
replacement' doses over long periods_ To achieve this goal, 
7a:-methyl-19-nortestosterone (MENT), a synthetic andro
gen that is considerably more potent than T, is suitable. As a 
consequence, it is feasible to administer this androgen once a 
year by subdermal impI.a:nts. Another important feature of 
MENT .is that it does not undergo Set-reduction in the 
prostate, as does T. Set-reduction ofT in the prostate leads to 
an amplification of its activity and increased prostate growth. 
Hence, a dose of MENT sufficient to maintain normal 
muscle mass and gonadotropin secretion will not hyper
stimulate the prostate. This review sununarizes the biological 
Jctivity of MENT that form the basis of reconunending 
MENT as a replacement androgen. 

Tissue-selective effects of MENT 
The biological potency of T and MENT was compared 

by stUdying the dose responses of ventral prostate (VP), 
levator ani (muscle) and gonadotropin secretion in castrated 
rats for 14 days. Based on the weights of VP, MENT was 
estimated to be four to five times more potent than T. By 
contrast, 1v1ENT was 10 times more potent than T on 
muscle and pituitary. Based on these considerations, it was 
hypothesized that a dose of MENT, which will maintain 
muscle mass and normal gonadotropin secretion, will he less 
supportive of prostate. In vitro studies have shown that 
MENT is resistant to enzymatic Set-reduction (Agarwal & 
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Monder, 1988). It is well established that in the prostate, T is 
enzymatically reduced to Set-dihydrotestosterone (DHT), a 
more potent androgen, leading to an amplification of its 
action (Bruchovsky & Wilson, 1968). This observation 
suggested a possible mechanism for the differential action of 
MENT on this organ; i.e. the action of 1v1ENT cannot be 
amplified in the prostate. To investigate this, a Sa-reductase 
inhibitorwas used to study the in vivo action of MENT 
(Kumar et aI., 1992). The effect of a Sa-reductase inhibitor 
(Finasteride) on the in vivo action of T and 1v1ENT was 
studied. Castrated rats were treated with the androgens with 
or without finasteride for 1 week. Finasteride inhibited the 
action ofT on VP but not on muscle. In contrast, it did not 
alter the action of MENT on VP or muscle. These results 
suggest that MENT does not undergo Set-reduction in vivo. 

The differential effects of MENT and T seen in rats was 
investigated in cynomolgus monkeys. Castrated monkeys 
were given different doses of MENT or T via osmotic 
pumps. Serum LH levels were measured by bioassay and 
prostate volumes were measured by MRL Complete 
suppression of LH was achieved with a minimum of 0.3 
mg/day MENT, compared with 3.0 mg/day T. MENT 
supported body weight 10 times more potently than did T. 
Baseline prostate volumes were maintained with 0.1-0.2 
mg/day MENT vs. 0.3 mg/day T. Thus, in monkeys, 
MENT was 10 times more potent than T with regard to the 
clinically desirable end points of gonadotropin suppression 
and anabolism, but only twice as potent at stimulating 
prostate growth (Cununings et al., 1998). 

The use of MENT as an androgen supplement was 
investigated in rhesus monkeys. Monkeys were treated with 
a GnRH agonist continuously via osmotic pumps. This led 
to a complete suppression of pituitary testicular axis. T levels 
were decreased and ejaculatory response was lost. Admin:
istration of MENT via subdermal implants restored 
ejaculatory function. The ejaculates were devoid of 
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spennatozoa, indicating the potential of this approach In 
male contraception (Sundaram e/ aI., 1987). 

Bioavailability and pharmacokinetics of 
MENT 
Since we anticipate using MENT acetate (MENT Ac) 

rather than MENT in the implant form of this androgen in 
humans, the bioavailability of MENT following the 
administration of!v1ENT and MENT Ac was investigated 
in cynomolgus monkeys (Kumar et al., 1997). Equimolar 
concentrations of MENT or MENT Ac were administered 
as a continuous subcut;aneous infusion via Alzet osmotic 
pumps. Serum MENT levels were measured by radio
immunoassay (RIA) in blood samples collected daily for 4 
days during steady state. The serum MENT levels were not 
significantly different in the two groups (11.3 ± 1.6 vs. 
13.1 ± 1.2 nmollL). This suggested that MENT Ac was 
rapidly converted to MENT in circulation: The hydrolysis of 
MENT Ac to MENT was confirmed by the in vitro incubation 
of MENT Ac witll blood or plasma and rlle demonsmtion of 
MENT in products following separation by HPLC. 

Following the demonstration of the safety of 1'v1ENT 
Ac in toxicity studies in rats, rabbits and monkeys, a 
pharmacokinetic study was performed in men. In normal 
men, a single intravenous bolus of 500 Jig of MENT led to 
peak serum MENT levels by 3 min. The average terminal 
half-life and the metabolic clearance rate (MCR) were 
calculated to be 40 min and 2360 Llday, respectively. The 
results of the phannacokine~c studies show that in both men 
and monkeys, the M CR of MENT is much faster than that 
reported for T. The faster MCR can be" attributed, in part, 
to the finding that, in contrast to T, MENT showed no 
binding to sex hortnone binding globulin (SHBG). 

MENT Ac implant studies in men 
MENT Ac implants are made of ethylene vinyl acetate 

cylindrical rods that measure 4.4 cm long and are 2.6 mm in 
diameter. The rods release approximately 400 fig MENT Ac 
per day. 

In a study in normal men 1, 2 or 4 implants were inserted 
subdennally. Serum honnone levels were measured at 

weekly intervals. The implants were removed after 4 we _. 
The treatment led to a dose-dependent decrease in serul. _ 
and gonadotropin levels. Two and four implants induced 
maximum suppression for the duration of treatment. All , 
parameters returned to nonnaI following removal of the 
implants (Noe e/ aI., 1999). 

In hypogonadal men the ability of two MENT Ac 
implants to support sexual behavior was compared with that 
of intramuscular injections of T enanthate (200 mg at 3 
week intervals). The study used a cross-over design and each 
phase of treatment lasted for '6 weeks. Responses to 
treatment were measured by a combination of daily diaries, 
questionnaires and interviews. The results· showed that dle 
response to two MENT Ac implants was similar to that of 
standard treatment with T enanthate. The implants were 
well tolerated and preferred over the frequent injection ofT 
enand,.te (Anderson e/ aI., 1999). 

Conclusions 
M.ENT is a synthetic androgen that is 10 times more 

potent than T. It can be administered via subdermal implants 
for long-term replacement therapy. [n contrast to that ofT, 
its action on the prostate is not amplified and it therefore has 
healrll benefits when used clinically. 
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