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Long-acting testosterone esters injected intra­
muscularly have been used for replacement ther­
apy in male hypogonadism for many years. 1 More 
recently, testosterone esters applied either as a 
single entity or in combination with progestation­
al or other gonadotropin-suppressing steroids 
have also been investigated for control of male 
fertility.2 Long-acting testosterone esters have 
also been applied in eliciting a rebound phe­
nomenon in the treatment of male infertility.3 

Testosterone enanthate and testosterone 
cypionate are the most widely used long-acting 
testosterone esters. It is generally accepted that, 
for replacement therapy, 200 mg of either of these 
esters should be injected every 2 to 3 weeks. 1 

However, since no comparison of the serum testos­
terone levels achieved by injection of testosterone 
enanthate or cypionate in equivalent doses has 
been reported, it is undecided which of the two 
esters produces the longer-lasting effects and the 
more favorable plasma testosterone pattern. To 
perform this comparison, we analyzed serum tes­
tosterone, dihydrotestosterone (DHT), luteinizing 
hormone (LH), and follicle-stimulating hormone 
(FSH) concentrations after injection of equal 
amounts of testosterone given either as enanthate 
or cypionate to normal men. 

SUBJECTS AND METHODS 

Subjects. Six healthy men ages 20 to 29 years 
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served as volunteers. After extensive explanation 
of the purpose of the study and possible risks, each 
man gave written consent to participate. 

Protocol. The study was designed as a crossover 
study, so that three subjects first received testos­
terone enanthate, followed 7 weeks later by testos­
terone cypionate (cyclopentyl propionate). The 
other three subjects received testosterone cypio­
nate first, and 7 weeks later testosterone enan­
thate. On the day prior to injection and on the day 
of the injection blood samples were collected for 
baseline determinations. Blood samples were 
obtained daily up to day 6 after the injections and 
every 2nd day from day 6 to day 26. They were 
always collected between 12 noon and 1 P.M. The 
serum was stored at - 20° C prior to analysis. 

Testosterone Preparations. Commercially avail­
able testosterone preparations were used. Testos­
terone enanthate (194 mg) (Schering AG, Berlin! 
Bergkamen) and testosterone cypionate (200 mg) 
(Upjohn Co., Kalamazoo, Mich.) were injected so 
that the amount of unesterified testosterone was 
the same in both preparations (140 mg). 

Hormone Analysis. Hormone determinations in 
the serum samples were performed with estab­
lished radioimmunoassay methods routinely ap­
plied in our laboratory. Free unesterified testos­
terone and DHT were measured by radioimmu­
noassay after isolation by thin-layer chromatog­
raphy on silica gel plates.4 LH was determined 
with substances kindly provided by the National 
Institute of Arthritis, Metabolism and Digestive 
Diseases, Bethesda, Md., and FSH with commer­
cially available reagents (Union Carbide, Dussel­
dorD. The standard for LH was LER-907; 1 ng of 
the FSH assay standard preparation was equiva­
lent to 3.3 mIU of the First International Refer-
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FIG. 1. Effect of 140 mg of testosterone injected either as 
enanthate (e) or cypionate ester (0) on serum hormone levels of 
six normal men. To convert testosterone values from nano­
moles per liter (SI units) to nanograms per 100 ml the results 
must be divided by 0.0347; for DHT the factor is 0.0345. 

ence Preparation of human pituitary LH and FSH 
for bioassay (MRC 69/104). 

RESULTS 

Figure 1 shows the serum hormone levels in six 
normal men after intramuscular injection of either 
testosterone enanthate or cypionate. The serum 
testosterone profiles were identical after both prep­
arations. The concentrations increased sharply, 
reaching maximal levels 3 times above basal on 
days 1 and 2 after injection, and decreased grad­
ually thereafter, so that basal levels were reached 
on day 10. Values continued to fall below bas-

al concentrations on days 12 and 14 (P < 0.05) 
and then returned to basal. DHT showed a signifi­
cant elevation above basal levels on days 1 to 5. LH 
concentrations after injection were significantly 
(P < 0.05) suppressed until day 10. LH levels then 
began to increase while testosterone levels were 
still below basal. FSH levels were already below 
basal on day 1 and remained significantly (P < 
0.01) suppressed until day 14. The lowest concen­
trations were found between days 6 and 10. 

The serum profiles of hormones measured in this 
study, achieved after the administration of either 
testosterone enanthate or cypionate, were at no 
point significantly different from each other. 

DISCUSSION 

Injection of either testosterone enanthate or tes­
tosterone cypionate in equivalent doses yielded 
identical serum testosterone concentrations both 
in terms of maximal concentrations and in terms of 
duration of elevation above basal levels. Maximal 
and supraphysiologic levels were achieved as early 
as the 1st day after injection, and these values had 
returned to basal concentrations on day 10. There 
were also no differences in the conversion oftestos­
terone to DHT and in the suppression of LH and 
FSH observed_ Thus, both esters show the same 
pharmacokinetic properties and appear to be 
equally useful for clinical purposes. 

To our knowledge serum testosterone concentra­
tions after the injection of testosterone cypionate 
have not been reported previously. From urinary 
excretion of 17 -ketosteroids it was previously con­
cluded that testosterone cypionate has a long­
er-lasting effect than testosterone enanthate.5 

However, the data are based on a study using wide­
ly different doses of the two esters.5 In an earlier 
study we had investigated serum testosterone and 
LH concentrations in normal and hypogonadal 
men after the injection of 250 mg of testosterone 
enanthate ester _ 6 The maximal levels achieved af­
ter the administration of 250 mg of testosterone 
enanthate in the previous study were identical 
with the levels achieved after the administration 
of 194 mg of this ester in the present study. After 
250 mg of testosterone enanthate, however, ele­
vated levels could be observed for 12 days. Thus, 
increasing the dose of injected testosterone enan­
thate from 194 to 250 mg appears not to influence 
the maximal concentration but rather the dura­
tion of the effect. The present data suggest that, 
when 194 or 200 mg.of testosterone enanthate or 
cypionate are used for substitution therapy in 
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hypogonadism, the intervals between injections 
should be closer to 2 weeks than to 3 weeks. 
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