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Evidence for Tissue Selectivity of the Synthetic Androgen 7a-Methyl-19-Nortestosterone in Hypogonadal Men 

RICHARD A. A.\DERSOX. A. ~IICHAEL \\'ALL\CE. "-'AYEED SATI.-\R. "-'ARE"-'D.-\.R Kl'~I.-\R. "''' KALYA.\ SCXD.-\RA..\1 
.\1.edical Research Council Human Reproducfi1"t' Sctt'!/Ct'S ["nit. ['nit'er:>:~ty o(Echnhurp.h rR .. -tA. . Edir;h:.rd;:_ l"n:~-_-,;· Kingdom EH16 .JSB: Department o(Ciimca! Biochemistry. Ruya/ln(irm(l!:\· 1.4. .. \/.\L S.S (;la.~·!!•·u· ,-,.::._-_:' A.·:·:~,;-n": G..J OSF: and Center for Bio.\fedical Research. The Population Council 1S.A.' .. h'.S. • . .\"nc }'orl:. St·u }',,,..i; ]rill]; 

The potent synthetic androgen 7a-methyl-19-nortf.'stosterone (MENTJ is resistant to 5a:-reductase but is a substrate for aromatase. It may therefore offer selective sparing oft he prostate gland while supporting other androgen-dependent tissues. I\IEl\'T acetate implants were administered for 24 wk to 16 hypogonadal men, randomly allocated to I or 2 implants !groups I and II, respectively; releasing --400 J.!.g/d·implantl. Hemoglobin concentration and hematocrit were maintained during MENT treatment. Prostate volume fell in group I and to a small, but statistically nonsignificant, degree in group II: the level of prostate-specific antigen fell significantly in both. Lumbar spine bone mineral density decreased in both groups. 

TESTOSTERO'\E IS REQLIRED t<> suppt>rt" wide r.mgc' 
of physirdogical processes in men. These indudL' nubde, bone, and lin'r metabcdism, erythmpoiesis, beha\-iPral 

and sexual function, suppllrt llf accessory 5l'\. nr~an~, par
ticularly the prostate gland, and re~ulatilm of ,!!;llnadotrt~pin 
5ecretion. Some of these, not.1bly support of lin_'r, mu~cle, 
and bone marrow function, are mediated b~- te~tn~tt.·wne itself ( 1 ). Testosterone can also act as a pn1hornwnL': cnn
,·er~ion b\· the enz\·me 5o-reductase to dihnirott.'~tll:-h'rl'tlt.' 
(DHTi is of particulM importance in tht..· pw~t.1k 1~. 3\, whereas com-ersion b~- arnmatase to estradiol i" rt.''--.l'gnizt.'d to be important in maintaining lwne mass r-L ;land regulating serum lipids (6) and gonadotrllpin st.•crt'tilHl (~, SJ. 
Other functions, such as sexual interest, may abl' be .1t kw ... t 
partial!~· dependent on aromatization, althl'Ugh the L'\·idL'lllL' 
is less clear in humans than in anim,1l :-;pt.Yies (lJ-1~1-

Currently a,·ailablt• andwgt.'n preparati,Hb ML' limikd. 
Most men on androgen replacement recei\-L' injed.1bk tt.'-:-
tosterone 17u-h~-dnnyl esters ,1t frequent inten-,1!... . .-\ltL'rna
tiYe, but less commonl~-ust.•d, prepar,1tions inLiudt..' s..: pel!l't-.. nonscn1tal and scrotal tran.-.dermal patche~, .md tr,ln-:-dt..•rm.ll 
geL all of ,,-hich are testo:-;tewne based. Tht' dfed~ l'f the-:-t.' 
prepar,1tions therefore largely rl'tlt..'Ct tiw-:-e ,1f k~hl~k'rt'Tlt.' 
itself, although scwtal preparation" rL'"ult in rl'iati\-t.'l~ higher DHT concentrations. :-\ :-;~·nthetic andrl',~~t.·n rni~ht 

A.b:)n'\ utiu:1•.: B\10. p,,,nt.• miner.1i ~kn ... lt\. (\". ,-,,t'ltJ..:ldlt 1>t \,Hl· ,ltiDn: Dl_\.:\. ~1ual t'n<-'r..::: \.·r,l\ .ll'"''q~h>ml'ln. Dll I. d~h\ ,ir,>lt·..,t~, ... -ter<lllt:: \lF'\T. :-u-mdh\-]-lY·nc>rte'h'-.lt'rnnt': \IF_\, L\.:. ;-,,-rlll'IIH 1-l'-J. nnrte-.to-.tt•c,lJW dcetate: :\P-1. nnctumal pt•nik tunw..;,_-en..:e: /~_-\ prn:'ldlt'-"f't:'Ciikc .lnti:c:t:'n; '-'E5. ~·\.uallh' [\.f't'rJt'JKt' S..:.1k.., 

Sexual bf:>ha~·ior and ('rf.'<'tilf:' function de-clined in group I. but were maintainPd in group II. Thus. ()\"Prall. one :'tiE~ I implant appeared to pro~·idP subphysiological andro-gen replacement. The 2-implant dose of ~IE:'\'T wa!' able to maintain most androgen-dependent functions. except hone rna~!'-. and there was evidence to support se)('('th·e sparing of the prostate gland. These r!'sults demonstrate for the first tim£' in human!' th£' sel!'cth·ity of ~IE:\1 in tissues d!'pendent on 5o-reductaSE'. In addition, our data are consistent with tht- importance of adequate estrogenicity a.•• part of the n('('es.sary ~pt"<'trum of activity of an androgen for replacement therapy in men.!.] Clin Endocrinol.ltelab 88: 2iH4-2i93. 2()1l3~ 

h,n-e tht.• dlh Jnt.l~t..''- ,1f tl..,...llt' ,,r meLl~''L.: .... t:[e-:ti\ :h. rl'
flectin~ it-. re],ltin' ,Hllif,,_\.!t'llit.-ity ,ulli nwt.:J--,>J;-.n; t~~ .1:-,, .. 
mat<l~t..' ,1111.i :-u ~rt·~.i u..::td~t· :-u- \ kth\ l-l ''<~, •rk..,t' >-.t~.·rd1t' (\IF\:TJ i~ .1 pt>knt ~.\ ntheti~.- an..:"lr,>\.!t.'ll th.:.t :-. rt'-...: ... r.:n: ,,, :;;(,.red ud itm, but can bt· c, >n' e rtt.•,i l• \ the en /\"1111.' ,u, 'rn.l t:!. ""-(_' 
ttl an .ldi,-c e-..trP,\.!t'!l 1 l_~. l.t r. Tht.·, >rdi~·.l]]~ th> "ill ft'"-ldt 111 rl'l,lti\-t' -:-p.uin,l.! ,,f tht· rn>-.t.:k tr,,m .:n,ir,,~~,_·;ll,· -..t::rn:LlL,>!l llt..'(.lll'-l' thi-. .~J,1nd l'- '-(_'!1-.iti\ l' tt> r,>!t.'nt :::;,l·:""t_·,i;.:..:t•-.i ,U1cir,~
~t.'ll"' whi!l' maint.1inin~ ,,tlwr F':l~ ... ,,,;,,~,,-,ll .H:Jr,'~cr:
dt•pendent iundi,,n .... "'lKh a ... ""L'\.U.~l l·•t.•h,l\-h'r. iiH.l:-,·l~.' .111--1 l-.,,nt..' anabl,]i~m.cn·thn'F'''it·-.; ..... 1nci h\ r,,th.-d.1mr..:-riturt.H\ ft.'t..•dba,.:J..... \fF'\T 111.1~ tlwrdt'rt' h.n t' .:~h .::·:.:...:;t.'"' , . ., ~.·:- k":'· 
tP~tL'rt'Tlt..' in b(1th h~ r'l':.:;Pn,hial nwn an,i .1:- .1 ,·,,m~•,•rk'IH ,>t 
h''rllh1Jl,ll m,1k ~-,,ntra,·eptt,'ll ,]~. 1'~1. D.1t.: h' -...uFT'<'rt tht· rl'i.lti \"t..' ..,p,lfin,..:, Pi tlw f..,n >-.U !l' h \ ff" '\ T h.1 \ ~..· ~"t."\.'!1 ''~'L1 Hlt.''-i 
in rwnhum,tn rrim,1tt.'' '1 :-i. ,lflci \\-t., h.1\ 1.' ~icm,>rbtr.He'-l th~.· 
abil1t~ ,,f \fF'\1 tP -.uppt'rt .u~<.ir,>O.::t''l---iq"t.'!l~it'Pt m.-...-..._i .1:·--i 
~t..'\ual bl'11,n j,>r in h\TPh''n.:d.l! nwn 1 ... l"'n.hi•''f''~':n .;t.·~..·rt..>titln in nnrm.1l nh·n i ... aJ~, r,,knth ... urFrt..•-:-'-(_·\_1 b\ \tL.'\T 1 ]liL but there .lfl' 111' hum.-:n d.:r.:. ,•:t :h.• dtt.">._-t ... ,'t 
\IF'\ T l'll the rr,,-.t,l k , >r , 'll n1 'f\ft'f"~, "-~ u._T \ c ~~ ... ..,~:c· ... ~J..: :· J-. lll1JW. 

\IL\."T i~ Iltlt bt'und h Sf-ff)t,: thu-. ;r > r.1F''.J.l\ ,·kut'..i fnm1 the ,·ir~·ul.ltit11ll~(l •. _-\,JnHnJ-.tr.Jti,•!l t•\ ......_- :: .. nr:.w: ,,r t•\ 
tr,m-..lkrrn,ll fl,lkh ,,r ~~.·lt-. th~.·rt'!,>rt' rt·,~u;rc,i. \!F'\ r .!~"~.::.::"-' 1 \IF'\T_·\..: J h.1 ... h·en i,•rmu!.lkd 1n l'th\ lt·r:t.' \ ii1\ l .h"d.lk 
impl.mt-.., thu ... \.!,1\ in~ the r•'tt•ntl,l~ .,,-:- >:'_(-term tht'f.l~~\ 
\fF'\T_-\,- i:-- rap1dl\ h\ lirt>ly/l•d l'l1 rt k.1'-(_' t-:-, ''~' ::·_e ~n;_~•L1nt tntll \1E.'\T. \\hi,.:h ~~ tlw l,i,>J,>I.!i,·alh .~..:11\t' o1:,,;d\ :n t!h· 
circulatitm. Tlw-..c llltf"'Lmt-. rl·-.ult in rt·:,l:l\ e]~ -.t.:blt- ... .._·rum 
(l111lt'ntr,ltinn-. lli \!f"'\T rt.·ka-.in~ tfw d,,'-(_. it',;~E:-n.i r,>r .H> 
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drogen replacement (15), but have only been used in short~ 

term (4-6 wk) studies (18, 19). We here report the results 

of longer~term administration in hypogonadal men to in~ 

vestigate the safety of MENT and its effects on androgen~ 

dependent target tissues and functions, including prostate, 

bone mass, body composition, and sexual function. 

Subjects and Methods 

Study design 

This was an open, randomized, parallel group, single center study 

investigating MENTAc implants in hvo doses u.s hormonal replacement 

therapy in hypogonadal men. To allnv·i compMison vvith conventional 

testosterone treatment, subjects were maintained on testusterone for 24 

wk before ME:--JT administration. After study entry, ~ubjects continued 

\Vith their regular testosterone treatment for 15 vvk. This vvas then stan

dardized for the last 9 wk, with all subjC'cts receh·ing 250 mg lestostProne 

enanthate i.m. (Testoviron, Schering AG, Berlin, Germany) at wk Ei, 18, 

and 21. Subjects were then randomized in blocks of six by random 

number allocation to receive one or two MENT Ac implants (groups land 

II, respectively) for a further 24 wk. implants we-re then removed, and 

subjects returned to their regular testosterone twatment. 

Subjects 

Sixteen hypogonadal men were recruited (meun age, 32 _vr; range, 

19-45 yr). Diagnoses were isolated hypogonadotropic hypogonadism 

(n = 4), adrenal hypoplasia congenita (2), primary gonadal failure or 

anorchia (4), Klinefelter's syndrome (2), and hypoth<J!amic/pituitary 

tumor (4'1. All were receiving androgen replacement ther.1py at the time 

of recruitment in the form of testosterone pdlets (n = H), injectable 

testosterone esters (7), or transdermal testostenme (1 ). Three men were 

hypoadrenal and additionally took hydrocortisone (all three) cmd 

fludrocortisone (two only), and one had been di,~gnosed with hypothy

roidism and took Tt: the doses of these replacement therapies vv·ere 

constant during the study. No man was rec~~iving CH treatment. The 

mean off-treatment testosterone concentration wa:, 2.7 nmol/liter, \Vith 

all men having subnormal concentrations (<B.S nmol/liter). All men 

gave written informed consent to take part in this study, vvhich was 

approved by Lothian Pediatric and Reproducti\'e medicine ethics com

mittee and the institutional review board of The Popubtion Council. 

MENTAc implants 

ME"[\.:T implants each contained 13.1'img ME:\JT Ac and were prepared 

in the Center for Biomedical Research. Implants were inserted sc under 

local anesthetic into the medial aspect of the nondominant upper arm 

and \'<'ere later removed also under local anesthesia. The amount of drug 

remaining within each implant after remov,1l was subsequently deter

mined to allow calculation of the average rJte nf release over the course 

of the study. 

Interventions and outcome measures 

Blood samples were taken at alL visits. Clinic<~l chemistry and hema

tology variables were measured at study entry, immediately before 

MENT implant insertion, and after 8 and 2-1- wk of YIENT treatment. 

Other investigations were carried out at the same time points. ThesC' 

included a behavioral survey, nocturnal penile tumescence (1\"Pl) mea

surement, transrectal ultrasound measurement of the prostate gland and 

dual energy x-ray abo.orptiometry (DFXA} tu measure bone minenl 

density (BMD) at the lumbar spine (Ll-L4) and hip (left femoral neck), 

and body composition (lean and fat mass, and total body calcium). The 

behavioral survey consisted of a structured guestit1nnairt>/interview 

and Frenken Sexuality Experience Scales (SES)2 scoring as previously 

described (18, 21). Sexual activity \vas scored as the sum of sexu<tl 

intercourse and masturbation over the preceding 1-1- d, as not all subjects 

had sexual partners. NPT was measured using a Rigiscan ch~vice on 2 

successive nights at the end of t':"IC' testosterone and MENT treatment 

phases, v ... ·ith data derived as previou~ly described (18, 22). Prostate 

ultras()und was performed using a biplanar rectal probe at 8 MI--lz 

,J C!in Enrlocrinol "l\lctab, June 200:;;, 88(6}:2784-2793 2785 

(EcclKCel', Tu~hib,t, Stirling, CK) with volume calculated according to 

the \'tl]Uint' (,11 >~ d2 X d3 X n/6), and DEXA \Vas performed using a 

QDR-4.'500.'\ in<..trumcnt (Hologic, Inc., Bedford, MA). Rectal ultrasound 

and DEXA \\ere not performed at 8 wk of MENT treatment. 

S..orum \11 f\.1 .md leptin concentrations \Vere measured by RIA as 

preYiLlU:;]y d,_'o<nhed (23-25). For MENT, the intraassay coefficient of 

variations (C'v': w,1s 3.8-7.9°/u, and the interassay CV was 8.0-12.3% for 

tllC' controls. Bec.luse of the cross-reactivity of testosterone (1.1'};,) and 

other serum l<ll"teors in the MENT assav, a v~lue of0.38 ::'::: 0.04nmol/liter 

was tlbtoint•d rrctre<1tment. For leptin: intra- andinterassay CV were less 

than 8':n. Serum k'stosterone levels were measured by RIA using the 

Coat·A-Cmmt tl'tal testosterone kit (Diagnostic Products, Los Angles, 

CA:1. The ,lo.:,ao, .. ~t>nsihvity was 0.14mnol/liter. The intraassay CV was 

3.4 --H.3, and tbe interassav CV was 1.3-13.9 for the controls used in these 

assays. F,tc,ti11:--~ blood waS withdrawn for lipid profile via modification 

of the stanJ,mi lipid research clinics protocol; the intra- and interassay 

CV for all lipid measurements were less than 3°1o. Bone alkaline phos

phatase Vl..-dS nwasured in plasma by ELISA (Alkphase-B, Metra Biosys

iL"DlS, Mounl.ain View, CA); the intra- and interassay CV were less than 

~':o. Deo;..ypyr-iJinoline croo.s-links were measured in urine by EUSA 

(Pyrilink-D, r-.·1etra 13iosystems). Intra- and intemssay CV were less than 

11 ':·u- Proc,IC~tc-c,pccific antigen (PSA) was measured on an Ad via Centaur 

immunoass,l) ,malyzer (Bayer Corp., Newbury, UK). Intra- and inter

<~ssay C\' v\·ere less than 5%. For MENT and testosterone, data vvere 

derived from fiye ass,1ys; for other analytes, tvm assays were run. 

Analysis c{ dnta 

Result:, e~n' reported as the mean :!::: SEM. Hormonal and mektbolic 

dMa \Vel"l' lllg-transformcd to correct nonequality of variance. The pri

mary an,Ll) ~i..; ust•d \vas repeated measures ANOVA on data at the end 

uf the te<..to-~tvrnnc phase, i.C'. immediately before MENT administration, 

,lnd after R and 2-1- wk of MENT treatment. If this analysis suggested a 

signifircult treatment effect (P < 0.05), Tukey's test was used to inves

tigate the time points at which significant changes were detected. For 

dv.tJ obte~i1 1cd onlv before and after 24 wk of MENT administration, 

raircd I te•;t..; v1:erC used. Behavioral data were analyzed by nonpara

metric tl"-iling, using \Vilcoxon's test. 

Results 

Subjects, discontinuations, and adverse events 

There 'A' ere no serious adverse events during the course of 

the study. One subject discontinued the study during treat~ 

ment. l--It' was randomized to receive one MENTAc implant, 

and oyer the subsequent weeks he complained of lethargy 

and tiredness, which he attributed to androgen deficiency. 

He vvithdrew from the study after 8 wk of MENT treatment. 

All other subjects completed the study, and there were no 

complications arising from either insertion or removal of the 

MENTAc implants. There were no consistent changes in any 

of the biol'hemical or hematological variables indicating any 

evidenn~ of toxicity. There were no significant changes in 

blood pressure during the study. 

lv!ENT and testosterone concentrations 

SL'rum J\~lENT concentrations were determined at 4~wk 

intcrYal'" {fig. 1). Both groups showed a rise in MENT con~ 

ccntrations, with a peak at 4 wk. MENT concentrations were 

similar in the two groups at 8wk, but then declined, and were 

close to the limit of sensitivity of the assay jn group 1 from 

l2 wk nnward. Tn group II, serum MENT concentrations at 

the time' of removal after 24 wk were approximately 50% of 

those at -~ \V k. 
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FIG. 1. Serum :\IE:\'T 1 Aland testosterone • B • concentrations during 

the study. The duration of administration of the :\[£;-..lAc implant;,; 

is indicated bv the bar. B. Testosterone admini,:;tration both before 

and after :\IE:.,;T administration. Open symbols. Group L filled o<_\'m· 

bofs. group II. Yalues are the mean = ~DI. 

Analysis of the amount of ~IE\.T remaining in the im

plants after remO\·al demonstrated that the implanb rt..'lea~t.'d 

an a\·erage of -l8°, of the \IE:'\.1.-\c they original\~· Llmtaint.'d. 

The mean ~IE:-\'1.-\c release rate per imrlant wa:-; .:N:- = :
J.Lg/d in group I and 38~ = 6 Jlg:\i. in grl1up II. 

Testosterone concentrations were g.o = 1.~ and 12.~:~ = l.L1 

nmo\/liter in groups I and IL resrecti,·el~-. at the time of 

insertion of the \tE:\"1.--\c implants. The~e \\·ert..' twugh Clm

centra tions, 21 d ,1fter last administration of TE. T esh)~terlme 

concentrations fell during \IE\:T administratil'n (Fig. 1) to 

0.8 = o . .:; nmol/liter at 12 wk of \tE:'\T treatment in gwup 

I with no further change, and pmgressi\·e}~- tn 1.1 = tl..3 

nmol/liter in group II at 2-l wk l)f \l£\:T tn.'atmt..'nt. 

Erythropoiesis 

There were significant increases in both hemoglobin con

centration and hematocrit during the stud_\· (Table 1 ). These 

were, hOWE'\Tf, largely COnfined tO the testosterone rhase of 

the ~tudy in group II 1 P .._- l\t):; 111 t-..~th c.1~·~1. with nl' 

significant change durin~ \tE:\T treatment tn t.•itht..·r ~r,'tq.~ 

There were l1l' ~ihnificant chan~~..~~ in \\·~:tt· t~k-...,1 '-·l·U l'r 

platelet count during the :--tudY 

Lipoproteins 

There were n~' ~i~nifi(ant (h,1n~L~ in ~d.ll .:h,,k·:<~.·rl'l 

high. h)\\·, and \'l'r~- hm· dt..'Ibity lip,~F'r,~tein .:h,,k~tL·r,,l: tri~

\~·cerides; l)r apt'liPl'prl'kin A durin~ \tE:\T trt'dtmL'!'l.t in 

either gn'UP (Table 1 L Tht..•re \\",l.;., t·h~\\-t'\l'f . .1 rrl'~re-.-.t\t' 

and ~ignitic.1nt ri~e in ap~'li~"'l)~--.r,,kin B :n ;:r,,u~~ I liurin~ 

\1E:\'T treatment 1 P = l\tl;J anli a .;.mallL·r th'n:'i~nlt:'-·-mt n-,~· 

in gwup II I Table lL 

BehaL"ioral data 

The frequt..•nc_·• l'f ~e\.ual acti\ ity :-hl,Wt''-i n'' -.i~ntiic,mt 

change l'\·er the cnur:--L' l,f the ~hili\· • FI~- .::> There \\',1~. 

howe,·er. a trt'nd tll\\',lfd a rL'du..::ti,,n.in irc~1uency ,~r ~''-U.1! 

acti\·ity in gr~.1up I that wa:' n,,t ~'t.·n in ~r,,ur II. Th~.·rt' ,,-er~.• 

similar finding~ fnr :---t.'lf-rt..Tl'rkLi frellllL'n~·y ,,t \\ .1k.in~ t~Ttik 
erecti1.1n (fi~. 2L SES2 -..('tlrl':-- al:-{' :--h,,,,-~,.,'-1 .1 'lntil.u j.".ltkm 

\\·ith a lll\\'t..'r ~-c~'fL' 1:.1· k.;.:' ne~ati\1..'1 .1tter 2-4 ,d, ,,f \tE:\'T 

in gwup I II'= l1.(12 ;·_~_ ",,·k, \tF'-"T: F1~. 2, Th~..•rc ,,-~,.'rt' nl' 

~ignificant chanhL'~ in ~r,,up II. 
:'\.TT mea~urL'nwnt ~tw,,·cd -.i~nlfi.._"ant '-i~.. ..... -lme--.. in .~r,~u~" I 

in b~_,th thL' tPtal numbL'r ,,f ~..•r~..-...-tile t'\ent-. ,J' = ,-' 1_
1 :; 1 .1nd in 

tho~ achic,·in~ ri~idit_,- l,f ~rt.'.1kr th.Hl .nt1 and b:'tin~ 

ll1nger th,m lU min durin~ \tE:\'T a'-immi-.tr.ltil~n 1 !1 
"- ll ll-4 

Fig. 3l. but thcrt.' \\-,b nl' .:hai\~l' in ~r,,ur II. Thert..' "·'" rh' 

chanht..' in a\·L·raht..' l'\·ent ri~iLiit: in t.'itht'r trL'.1tment ~rl1 up. 

Pm . .;;tate t"nlume and .-;crum PSA 

There were ~ignificant dun~e-- in prl':'r<:te ',,\unw durin~ 

tht..· ~tudy in group I but Til't l!fl'llr II i fl~- ; Th~..·rt• ,,-,,, .1 

.;.m,111 increase in pr,,-.t,11t.' \-l,lume '-iurin..::: k>-:-t.•-,tL'rl'tlt' tre.lt

ment. ,,·hich did Ill't ft'ach -..t,ltl:-ti-cal 't~niti,",H1Lt.' 1n t.'Ither 

gwup. In grl'liF' I pw .... tatt.' '"''lunw lit.Yre.b-t.''-i '-iurin,:.:: \t[:\'-1 

treatment twm lt1.-l = 1.'-~ h' 12.tl = 2.-4 ml : ..... = 11_t 1 lr>1 

wherea~ thvrL' \\-,l~ nn chan~~..· in :;:r,,ur II, 1 ;_:; = 1.:- tL' 11.:- = 
1.3 mL P = :\'SL 

Serum P5A .1bl' -..!w,,·ed 'i~nitic,1nt ..:h.m~t..":' durin~ trL•Jt

ment. in b,1th ~tudy ~r,,ur~ (Fl..:-~ •. In ~n'ur I th~..'rL' ~\,1:- n\' 

ch.H\\!.L' durin,!!. tt.--.h)-.tt.'f\lllt.' trc,:tnwnt. ~~u: th~_·r~.· '•\ .1~ .1 't~

niti.:,lnt dl'dinc during \1F:'\T tr~..•atnwnt ,;' = ·-'-t'ln'- T'h!-. 

det:line in l"S.-\ ,,·a~ ~knifi.:,1nt l":- "' ,,-k_ ,,i tre.Hmt.•nt 1 P 

n.t"ltlt.l1 i \\·ith a furtlwr -.li_dlt dL>-LJine by the l'!hi llt \[F:\'T 

tre.1tmcnt. Cwup II .1\:--,, ~rww~_·d 11l' ~i~niti.:M'lt ..:h.1n..:::~.' dur

ing tL':--tn:--kr,lT1l' trl'atment. but .m ''Yl'L!ll r'.11lm x'rurn I~.\ 

durin~ \tE:\'T tre.1tmcnt ([' = t'_·lll· H\,,,-1.'\L'r. i:1 th1-. ~rL'ur 

s.erum ~.\ -.hp\,·ed a -.mall. h1t 'I~nifkant. n:x' .H ...; wk. l,f 

\1F:\'T treatnwnt 11' = t1 t'!i."4 > :--t.1rt ,,t \tE:\'T tr~..·.Hnwnt 

f,,lJl,wed b\- a :--l~nifi..:.mt f.11l h th~_· cn~i ,,r· \ tE:'\..T trL'.1tm~..·n t 

! P ----= t1_()()(\-l :·.;: ~t.nt ,,f \tF'-"T tr~_',1tment. 

R.\fD 

In general. B\tD wa~ ll''' Ll'D1~"'are'-1 h·:th th.H ,,t th' ~~.·n

cral Pl'pulatilm, althl'ugh nnnL· ,,r th~.· -.ut"]t>-Lt-. -.h,.,, ~.·..-t ,~--.

tel)pnrl)~i~ at cJtiwr ~itl' t'\.amir1l'd Lumt".;r --rm~.- H\fD 
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TABLE I. Hematological variables and lipoproteins during testosterone and ME~'T <tdmini::stration 

Group Study ;,tart :2-·t \1 k T 8 \vk MENT 24 wk MENT 
Hemoglobin (g/literl I 148 :::1:: 12 1;)1 0 10 151 :::1:: 8 152..!:: 8 II" 149 :::1::: 8 1:">5 - ,, 160 + 7 1fl9..: 7 Hematocrit I 0.43 + 0.04 0.44-+ 0.02 0.44 :::1::: 0.02 0.4:") :::1:: 0.02 II" 0.44 :::1:: 0.03 0.46 = 0.0:3 0.48 + 0.03 0.47 ~ 0.03 Cholesterol (mmol/liter) I 5.0..:.. 0.8 4.1..:. l.l 15.0 = Ll 5.2 ""':. 1.0 II 4.:1 ' 1.7 4.G - 1.6 4.4 :::1:: 1.5 4.7-:::. 1.9 HDL-C immol/liter) I 1.2 .'... 0.4 1.2 - (1.:~ 1.2 :::1:: 0.3 1.1 :+- 0.3 [j 1.2 - 0.4 1.2 ' 0.4 1.1 ~ 0.2 Ll :::1:: 0.3 LDL-C ~:mmol!liter) I 3.1 + 0.9 2.~- 09 3.2 :.+... 1.1 3.4 ::<:::. 1.1 II 2.5- 1.6 2.4 ,. 1 :3 2.6 :.+.. 1.5 2.8.:!::: 1.7 VLDL (mmollliter) 1 0.7 = 0.5 0.7-:'"" () 5 0.6 - 0.3 0.8 .'... 0.5 ll 0.6 :.+.. 0.4 0.9 ~: 0.6 0.7 :::1:: 0.3 0.8 :::1:: 0.5 Triglycerides i mmollliter) I 1.5 - 1.0 1.;) ' 1.1 1.4 = 0.6 1.7 - 1.0 II 1.3 :-1:_ 0.9 20 ' 1.~ 1.5 = 0.7 1.6 + 1.0 Apolipoprotein A1 lmg/dll I 124-+- 20 119 ' 1 !) 119 ::'::. 15 116 :::1:: 21 II 119= 16 I21 - 2:) 114:.+.. 15 115= 13 Apolipoprotein B (mg/dll I'' 99 ±- 21 95 + 27 101 ~ 29 108 .:!::: 28 II 77 :+- :n 84 3'' 86 _I__ 31 90 :::1:: 32 --·--·--Data are mean :::1:: SD. 24 wk T, Time point at \vhich ME~TAc implants were insertPd. after 24 wk of testosterone treatment since the start of the study: VLDL, very low density lipoprotein. 

a There were significant increases in both hemoglobin concentration and hemal ocrit in j.!"rilliP 1I during testosterone treatment: changes during MEJ\~T treatment did not reach statistical significance. 
h There was a si1-,"'lificant rise in apolipoprotein R in the one implant group durinp- 1\T:E.\'T treatment !P < 0.05). 
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FIG. 2. Behavioral outcomes. The number of events for sexual activity (A) and waking <Jn~ction fB) in the preceding 2 wk are shown. C. SES2 scores. D-F, Nocturnal penile tumescence data: number of erectile events, number of en·ct ilf• Pvcnts where rigidity exceeded 60'/r. for x minutes, and average event rigidity. C, At start of study (i.e. during testosterone admini:-:trmion l: ::2'. after 24 wk of testosterone; •, after 24 \vk ofME::-.rT. Values are the mean .:!::: SEI\."1. *,Significant change during ::\lENT administration (P - ()J)f>l. 

showed a significant decrease during the study in both group 
I (P ~ 0.04) and group II (P ~ 0.03), whereas BMD at the hip 
showed no change in either group (Fig. 4). In group I there 
was no significant change in lumbar spine B1v1D during tes
tosterone treatment (median change, + l.r~,), but there \-vas 
a significant decrease from 1.09 ± 0.05 to J.04 :±: 0.06 g/m2 

(P ~ 0.05) during MENT treatment (median change, -3.0%). 
In group II lumbar spine BMD fell from LOll ::: 0.04 to 0.98 ::: 
0.04g/m2 duringMENTtreatment (P ~ 0.05; median change, 
-2.8%). 

BiochemicaL mark.er.s of bone turnover 

Serum bonc":-.~wcific alkaline phosphatase was unchanged 
during testnsiL'ronl' treatment in group L but showed sig
nificant changt!<.., during MENT treatment (P = 0.017; Fig. 4). 
There 1-vas a significant decline at vvk 8 of MENT treatment 
(P ~ 0.004), but this had returned to pre-MENT treatment 
concentration<., by 2-t wk of MENT (P = 0.04 vs. 8 \vk; P = NS 
vs. pre·-MENT ). Croup I also showed a significant rise in 
urinary· deoxypyridinoline cross-link excretion in urine dur-
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phosphatase: D. urinary deox;.-p:'-Tidinoline. Open co!umn . ..;_ At ,:;tart of :<tudy. irghtly ... hwicd cu!u"' ''·"- allt·r 24 \\ k uf tt·"'t-_·,-.:._,,,m<=' i:~ .:: :. ·, -' ;:,-:,:·.-,,· 

c0l11mns. after 8 wk of ~!EXT: filled col11mn.-;. after :2-4 wk of :\[E:'\T. \"alu(-,: an- tlw nwan - ,~:-~ ". ~0'-."'lLiicl.;.: .::"?..l.:~i:(· d:.;.r-;n,: \[EXT 

administration 1by .\....'\"0\"A. P < 0.05•. 

ing \1£:'\T treatment (P = 0.01; Fig. -l) .. -\lthl1ugh this rise \\·as 
apparent at 8 wk of treatment it \\·as m1t statistically signif

icant at that time point. There were no significant changl~s in 

either serum bone-specific alkaline phosphatase or urinary 
denx~·pyridinoline cross-link excretion in gwup II durinh 

either testosterone or \IE:'\T treatment. 

Body u·eight and composition 

There was a small increase in bod\· weight in group I ( P = 
0.0-l), but not group II, during the sh1dy !Fig. :i). The increase 

in body weight in group I was confined to the \IE:'\T tn_'at-

ment pha:---e 1P = tl n?>L I.ean m.b~ .11-.......' .:h,,,,-t...._i a :-i~nir"h:,1nt 
change in grnup I 1!' = ll_(\13!. a]....._, c\>nf:ne,..i t,, tht.' \[[\:T 

phd~' tP = ClJ)t\t->; Fi~. ;f_ .-\ltih'U.~h lean rn,1:-~ .1!:-~~· in..:rl'-1'<-''-i 

in gr\1llf' II tfl = ll.lHL th1 ... ha-.lar~el~ '-iurin~ k:-h'-....k'r,,nt.' 

treatment d' = tl tl~1 \\·ith I1l' ~i~n1i1..:ant ch,1n:::;t.' '-iurm~ 

\lE\.:T trt.'atmt.>nt. Th~..·r~..· wa~ n.1 chan_;;:c in i,1t ma:-~ m ~rl'llp 

L but tht.'rt.' \\·a-. ,1 d~..'dl'.l'--t.' in t",1t m,1...-. '-iur:n~ \lE\:T tre.u

nwnt in group II tFig. ='l. 
Serum krtin ClHKt:•ntratit'n~ wl.'fe un..:han~t.'d durin~ l"->th 

testosterone and \1F:\:T trt.'atment 111 ~rl'liP I an~i wen:> un

changed during kShhternnl' treatmt.~nt in ~r.1uF' II •h_;;:. ;t 
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FIG. 5. Body composition. Total body weight IAl, h~an mass (Bl, fat mass ICl, and ,.;(·nllll leptin concentration fD). Open columns, At start of 
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Values are the mean :::1:: :'iE1L '", Sisrnificant change during 1\IEJ\T administration ill~- AKOVA, P <. 0.05l. 

However, there was a significant fall in leptin concentrations 
in group II during MENT treatment (P ~ 0.0004), which was 
apparent by 8 wk of MENT treatment IP ~ 11.111106) and 
sustained at 24 wk MENT treatment. 

Discussion 

This study provides the first human data on the effects of 
ME="JT, a potent synthetic androgen with potential tissue 
selectivity, on a range of androgen-dependent tissues and 
functions. The MENT implants .investigatl'd here offer the 
potential for both a long duration of action and theoretically 
a reduced action on the prostate by virtue of the resistance 
of MENT to Sa-reduction (13, 26, 27). MENT may also sup
port estrogen-dependent tissues, although the data regard
ing aromatization are very limited (14). This study reports 
the in\·estigation of this potential selectiYity in hypogonadal 
men. Effects on the prostate gland and I3\!ID were investi
gated, using both biophysical and biochemical tests, as an
drogen-dependent target organs in which :la-rcduction and 
aromatization, respectively, are of major importance (2, 4, 28, 
29). Tissues in which testosterone metabolism is of lesser 
importance, such as bone marrow, provide an index of the 
overall adequacy of the androgen dose. Tt must bt:' recog
nized, however, that it is unclear hm'\' to determine with 
certainty androgen replacement in the absence of an ability 
to measure serum testosterone, and indeed this study sig
nificantly informs that debate which is central to future stud
ies on androgen derivatives (30). 

The ME~TAc implants used in the present study con
tained slightly more steroid than those used in previous 
studies. In those studies, two implants \Vere demonstrated to 
support sexual behavior and erectile function in hypogo-

nadal men ( 18) <1nd to result in dose-dependent suppression 
of gonadotmpin secretion in normal men (19). MENT is 
approxim,1tdy 10-fold more potent than testosterone at the 
andfL1gen recL·ptnr (31-33), and the present implants were 
designed to rl'lL't1se approximately 400 ,ug/d. One and two 
implants \\'ere thus cJlculated to provide replacement equiv
alent to the lnwl'r and higher regions of the physiological 
range of te5-h1stcrone production in normal men (34-36). 
Analysis of residual steroid in the implants after removal 
confirmed this average rate of release, although measure
ment of !\1Ei\'T in serum suggested that there was consid
erable variation in release over the course of the study, with 
peaks at 1 ·-2 months, follm--ved by a decline to low concen
traticms in gwup I. These changing concentrations compli
cate interptTtiltion of the data, as it must be borne in mind 
that it is p!)5',ible that the effects within one treatment group 
may vary significantly between those at peak concentrations, 
i.e. at H vvk compared with those at the end of the study after 
24 vvk of tretltment. Detailed analysis of concentrations, par
ticularly in tht' second half of the study, is limited howe\Ter 
by the spnsiti\·ity of the immunoassay. 

1 icmogJobin concentration and hematocrit were un
changed during MENT treatment. These have been demon
strated tn be sensitive markers of androgen treatment in 
hypogonodalmen, showing rapid and marked increases on 
initiation uf testosterone treatment (37). Androgen \vith
drawal from treated hypogonadal men has been little stud
ied, but inducr'd hypogonadism in normal men with replace
ment testosh'rone showed that a dose of 125 mg TEper wk 
\Vas required tn maintain normal hemoglobin concentrations 
(38). The::oe d,1t.:1 therefore suggest that the androgen stimulus 
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to the bone marrow \\-as adequate in bL1th group..; for the 
duration of \.JE\:"T treatment. 

The prime argument for the potential \-aluL' of .\1E'T in 
man has been that it is theoretically pn>state-sparing by Yir
tut' of its resistance to 3n-reduction (13, 1 ;). E\-idence to 
support this \\-CIS nbtained in this study. Prost<ltt' \·nlume \\·a..; 
found to fall during the administration of one .\tE:\"TAc 
implant and showed a small, but not "ignificant. fall in men 
,1dministered hn) implants. These data were supported by 
lTIL'asurement of sen1m PSA, \\·hich shO\\"Cd a fall in both 
groups. Cltrasound measurement of prostate n1lunw <1nd 
serum PS.--\ concentrations are lm,· in untreated hypogtmadal 
men, rise \\·ith androgen replacement. and tall in nt1rmal men 
during induced hypogL>nadism {?.9-41), although t>ther~ 
han:' reported increases in prostate \·olume \\·ithout ch,1nge 
in PSA during testosterone trt'atment of h~-pogonadal mtm 
(3;). Although the fall in PSA was apparent after only .S "·k 
of .\JE\:"T administration in group 1, PS.--\ concentratit1ns 
were maintained at that time point in ~roup II, but then tt.'ll 
at 24 \\·k of treatment. These data are con~istent with ~erum 
PSA pro\·iding a ~ensiti\·e index of andrng-en replacement in 
h~-pogonadal men and suggest that in group II there might 
be a reduction in the androgen ~timulus to the prostate a..; 
~erum \IE'T concentrations declined in the ~econd halt ot 
the ~tud~- period. Serum PS.--\ concentrations show morl' 
rapid changes than prostate \·olume in response ttl andn1gen 
treatment (42). Although .\[E:'\T is resistant tt) :_:\n-reductitlll, 
it is still a potent androgen; thu~. selectiYity at the pw~tate 
is on!~- relatiYe compared \\-ith its effects on other andwgen 
targets. In the nonhuman primate, \.[E:'\1 wa~ found tn bt.' 
10-fold more potent that testosterone at suppressing fpnad
lltropin secretion, but only 3 times more potent at the prl1~tate 
(1/). Similar results \\·ere obtained in rodent::-. (1h). In the 
present stud~- it i~ thus likel~- that ultra~ound mea~urenwnt 
was insufficient]\- sensiti\·e to detect an\· modest reductitm in 
androgen stimulus to the prostate in gwup II llYt_'r ttw time 
scale irn-oh·ed, and it is also possible that the small pwstatt.'S 
of these relati\-el~- young h~-pogonadal men (37, 40, 43) ma~· 
also ha\-e limited our abilit\· to detect a fall in \-olunw. 0\"L'r
all, the present diita are consistent with tht.' hypnthesi..; that 
the doses of \1E\:T administered here do not support pws
tatic function to the same degree as tL~stostewne. 

Tht• maintenance of B.\ tO in men is tesh1-.tewne depen
dent; it is lower in hypogonadal men and increased b~- t''
ogennus testosterone administration (-l-t-46). Part ot thL' d
tect ot testosterone is mediated b\- C(ll1H'rsitlfl to e~tradiPl. 
demonstrated most dramaticalh· b\· indiYiduab \\·ith rnut.1-
tions in the genes encoding the estwgen receptL'r and thl' 
enz\-me aromatase (--!, --!;), although both dirL'ct dtt~b ,md 
:;o-~eductase ma\- ha\-e a role (--!S, 49). Both crll:':'-:'ectil 1nal 
and prospecti\-e. ~tudies ha\·e deml'n~tratt.>d <1 cll)~LT rL'I,l
tionship bet\\·een B\10 and circulating e:'trc1dinl than testP~
terone conn·ntrations (30-32), and there i~ enwrging evi~ 
dence for a threshold estrogen concentration ft,r maintt·nanLe 
of the skeleton in men (29) . .\IE\:T is ,1 sub-.tratt' fl,r anl
matase (14), although thi~ has IWt been dirL'Ct!y dL·nwn
strated in men; it might therefore be supposed that \.IE:\"T 
\\·ould support 8\ID. The present data demonstr<ltt.' a fall in 
B:\-·10 at the lumbar spine in both groups. The ma~nitude nf 
the fall i5 5imilar to that recent}~- rept>rted after tre,1tnwnt l)t 

mt•n with a CnRH ,1nah'~ 1:;_-;l_ Other :-ttJ...iiL--.; ha\-t' "h''''n 
~rL'<ltt.•r tesh,sterPne-dq..,L·ndent ..:h.m:,:t"- .1t tht' lu!"nb.u 'F'tnt' 
than hip n;, ~). ,-nn-.i-.tent \,-ith tht' rrt·-.ent ~..LlL:. IL-.,:!wrn
ical rnarkt.·r~ ~uggt."··kd ,1 ~mal! r·,-,1! 111 t .. , .. nl' i,,rm.1tl,'n .Hhi .m 
iiKrt.'d:-.t..' in btlllt.' rt.•-.nrpti~.ln in \.';r,)ur I .. ·,,n-1:-tl'nt \\ tth ttwre 
bt.•ing ,1 sub~..,hysin!,,giL,li andr,,~t·n -.timulu .. h"' t--.,,nt' .lt k.1-t 
in gwup I. B.\tD ddermilll'li 1--.~- DE\.--\ ~l\t'' .1 nt.'rt' Irnr,,r
t.lnt intl'grati\-t.' mea-.ure ,,f ..:h,ln~L'' ''\t-'r tm1t'- thu-._ the'(.' 
d,1ta ~ugge~t th<1t bt,th t1Ilt' .mli {\\-,, \fF\:T mwLmt-. .. 1 .... 
illrmtda·t~·d here. d,, nt't pr,,\·ilie ,llit'LJLUk -urT'~'rt t,, th.' 
~kelt.'tnn. It i~ pP~~iHt.• that ti~-.ue-. in "-hh_·h .u, .. nutll .. 1t;, .. n ,,r 
te~tn~tL'rPnt.' i-. imp~.1rtant in nwdiatin::: tht' t•iit'l.:t ... ,,r· .. llhir,,
,gen ma~· require hikllL'r li''"""l'"" ,,f \IF'\T th.lr. th.'""t' tt ...... Ut'-.... 
that dn !"hlt. During \tF'\T admml'trath'n the .:::r.::uL1tnt>::: 
.1ndrpgen CP!lL.t.'ntr.ltilm 1 .... mu.::h ],,\\-t'r th.u1 \\ :th re-....t,, ... tJ..'r· 
nrw rL>placcmt.•nt; thu-... tlwrt' i-. a mth:h L.'\\-t'r lll.l" ,,r· -.ub
..;trak fnr cPn\·er-.iPn l..,\- ,Ht'mat,l"'t'. 1-..,,th k"L.1lh 1:1 h.'rk' .uhi 
in llther ti~~lll'', "LKh .1:- t.1t. th.H ,:,,ntrii'uk t,, .._·,r .. ·u:.ltin~ 
l'"trogens_ Till' hi~h rl'kncy ,,f \IF'\T .1 ... J.n .1rhir,'oz.t·n l'\ 
reduLing the dt, ... age rt'quircmt.Tt. thu-.. ty...:,,me-. ~it-.~hh .:n
tagt.'l1lh when mdab,,Ji-..m b\- ar,,mat.1x' j ..... rt'~twr~·\_1_ r {,l\\

L'\"t'r. thi~ ink-'rprdati~.1n mu:-t be rt'~.ulkli .1 ... -;."'-tYtll.1t!\ t' ,,n 
thl' ba..;i-.. t1f the prl'~t·nt ..i.1ta. 

\tea sure..; nt "l''u,ll i"-l'ha\·inr and ~·rtYtik fwh·ti,'n .... h,,\,-t•~..i 
decrea~t'" in ~rt1up I. but ,,-l'rt.· ... u ... t.1illt'ti m ~r~'ur II t)rw 
~ubject in gnn1p I ab,, ,,-ith..irt'\\ ir~.'m tlk ... tu'-h r_..,__Y.lu ... .._, ,,t 
-.ymptnm~ pf hypl\~tlfl,llii-.m. Tht· flll~im~-.. in :::n'U~"' I m.1~ l~t' 
an,lltl,~lltl" tt1 thp-.e lii-..(U:-:·-ed .lt"'"''\ t-' f,,r B\tD Jldh'tb';h tht' 
rl'lati\·l' impprtanLt.' L)f fL'-..t,>~kn'Ill' nlt'tah>ii-..m in "'-L''-tl.lll..,t•· 
h.n-ior j._ \ t'r\" uncertain_ \l.1lt' x''\u.ll t""t.-h ... :\ 1,1r .1n~i t'rt'•.:tdt.• 
tunctilm ,lrt.' lkpendt•nt ,,n ft>-..h,...,tt.•r,'Ilt' ,:_::;_ :;~:;:-;_ .llth~>u..:;h 
tL•sh)..;tert'I1L' rtT!.lCL'ml'llt ,1t the ],,,,-t'r t.'llli ,,f tht' ~"'h\-'l•"'ll'~
ic.11 range i-. .... ufiiLient tt1r n~.,rm.ll :--t''-LJ,1! .. 1-::t!\ it\ .. 1-rlLi. t'rt•ddt' 
iuiKtilm t:;n, :;~, :;l!J. In man\- .1nimal '"f'"t'.._·:t'-...... it l ... .::k.1~ th .. lt 
the effeLt l't te~tn-.terPnt.' t '11 mak ""-t''- ual t•d1."!\-h '' 1- n1t'di.1 tt'Li 
b~· t.'->trngen !11!1, 1--.1 L In hum,m:-. :-tudiL'' u .... in~ d~t' ~._•-..trt'~~...·n 
<1nt.1~l1ni..;t t<lil"lll,ifen L'r tlw ,u,,m,lt<l"-L' inb.ibit,,r ft'-..tl'l.l~·t, .. ilt' 
did nnt pnn-idl' L'\ i~..ienll' fpr an 1mr•'rt .. 1nt r,,It> t,,r t'~tr,,~t'n 
( ]\1, 11 ). OHT. \\·hich i~ n~.'t a ... ut--.-.tr.1tt' t,,r .lrt'lll.1Ll""<..'- j .... 1bl~..· 
t,1 ~upptlrt m,1it.' ~t.''\uall..,t·ha\ h'r, ll,_ .}lthi'U~h tht' n,,n .. H•'

matiz<lble andn1gen me~tt.>r~.1it1Ilt' did n .. 't 'll~"'r'<'ft "t.''-tul .11..'

ti\·ih· in h~T,)ht'nadal men a~ l'tit•,:ti\·t'J~- .1-. tt..'-.t.."-ter .. 'nt' d1 

Recently. thl' im-L'-..ti.~dth'll ,,i .111 m~il\"!du.11 \\·lth ,u1 in .. ldt
\ atinh mut,1tit1n ,,f arPnl,lt,b-l' ~...it'Oh'n:-tratt-\.1 .~n m.::rt.'.1't' m 
~''-U,ll bt>h,l\-illr \\"tth t.~tr,,~L'Il. but n~.>t ft'--...t,,,.tt'r,,!w. tr~._•,1t

nwnt !12J. It thl'rl'f~,re .1r~'t',lf:- tl~at ,u,'n1.1tl1~1th'n mt•dJ.1tl' .... 
• 1t Jea...,t .... ._ mw .. ,f the dft.'L·t .... , ,f tt' ... t, ,..,tl'r1 'llt' .. '!l x''u.1i l"'-t·h.n i, 'r 
The impl)rt1nce nt ;(1-rl'duLtax· in nwdi.1tin~ tht' bd1,n i,,ral 
t·fft.•cb lli tt.>~t,, ... tt.·r~lnt· i-.. un..:k.1r .. 1 ... Jn.1Ltl\<1tt.'n ,,i tht.' t~r-t' 

2 i:-,lt'n/\-nw b~- _'<!t'Jlt.'tiL mutath'l1 ,,r b\ .. ·urrt'nth ,1\ .1ii.1blt' 
ph,Hm,lLL'utic,ll ,l.gt.·nt-. rl· .... ult~ in l,n]~- ~..,art1.1l \.it·pkti1'n 1't 
DHT. an .. i the t~-pt.' I j ..... llt'n;~-nw prL'Li,,mlll.lk:- in tht' l~r.1m 1 _; 

h2l. The dt"·ae,l'(.'' in ...._,, u,1] aLti\ i tY. SF~::: ....._., ,r~._...., .md t'ft'L·ttk 
fundh1!1 in ~wu~.., I -..u::::=!l'"t that t'llL' \IF\."T:\..: im~..,l.mt .. i,lt.':' 
n~.1t pr,,\·idL' ,hit'qu.lk rq'I.1Lt'l1"\t'nt f1'r th~..'-t' turKti,,n,_ It 
<lF'F'L'<lr~ that ,111 llldt',l"-L'<j li''"-t' ,,:· \fF\. T ;-. .1i--.k t,, ~--.r,'\ idt.' 
,1lkqu.1te -.ut"'~"'t)rt tt) 'l''-U.ll bt'h.l\ i,,r an~i ~..·r~._"--t::t' tun...t:1'l1 J

pre\ inu~ly denwn:-trakd 11 "I. Ll'll:-l"tL'nt '' tth tht.' rt'l.1tl\ L'l~ 
low thre..;h<'ld inr tt.':-h1~tt.T,,rw-melil.1tt.'Li :-urr,,rt ,,t tlw-..t' 
tunctilm~ (:;t,, :;-..;1 and the ar~.,matinti,,n ,,f \IF'\-T -]~! 
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Concentrations of high density lipoprotein cholesterol are 
influenced bv testosterone concentrations in normal men (38, 
63-65). Thes~ effects may also be mediated by estrogen (6, 38, 
66, 67). Tn castrate monkeys, MENT had the same relative 
potency to testosterone in its effects on lipids as on gonad
otropin suppression and body weight, consistent with Sa
reductase not being involved (17). No significant changes in 
serum lipoproteins were detected in the present study, with 
the exception of a rise in apolipoprotein Bin group I during 
MENT treatment. This is suggestive of androgen under re
placement in group J, as elevated apolipoprotein B, which, in 
turn, relates to greater insulin resistance, correlates better to 
an increased risk for cardiovascular disease than low density 
lipoprotein cholesterol ( 68). 

Lean body mass is dose-dependently maintained by tes
tosterone in normal and hypogonadal men (37, 38, 45). Con
versely, fat mass is also increased in h:·vogonadal men, re
duced by testosterone treatment in most studies (37, 69, 70), 
and inversely related to testosterone concentrations in men 
with induced hypogonadism (38). Changes in lezm and fat 
mass in the present study were complex, reHecting the lim
ited cohort size and the potentially confounding impact of 
external influences such as changes in diet and the amount 
of exercise taken, which were not controlled. There was an 
increase in lean mass in group J during MENT treatment and 
a fall in fat mass and serum leptin concentration in group II. 
Leptin is produced by adipose tissue, and serum concentra
tions are excellent surrogate indicators of fat mass (71). Lep
tin concentrations are inversely related to testosterone, are 
suppressed by testosterone ad~inistration in normal men, 
and are increased during induced hypogonadism (72-74). 
The fall in leptin in this group may therefore reflect the fall 
in fat mass during MENT administration. The relevance of 
these observations is that circulating leptin, possibly as an 
indicator of elevated fat mass, has been independently linked 
to risk for coronary heart disease events (75). The potential 
usc of MENT in restoring androgen status and reducing fat 
mass in elderly men therefore merits more detailed investi
gation with respect to cardiovascular risk. 

Tn conclusion, these data show no evidence of toxicity of 
MENT at either dose during 24 \Vk of administration. The 
differential effects of MENT on the prostate, BMD, sexual 
behavior, and erectile function and on body compo~ition and 
erythropoiesis are consistent with relative prostate-sparing 
by this potent androgen while maintaining functions that are 
mediated by testosterone directly. However, at the dose of 
one implant, there was inadequate replacement in tissues 
and functions in which aromatization is important in medi
ating the effects of testosterone. The higher dose of MENT 
inveStigated appeared to be able to compensate for this in 
supporting erectile function, but BMD at the lumbar spine 
still decreased. The apparent benefit at the prostate gland is 
thus balanced bv the effects on bone metabolism. These data 
arc important fOr the future development of androgens with 
restricted metabolism compared with testosterone. 
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