ISSN 1009 - 3095 Journal of Zhejiang University SCIENCE V .4, No.2, P.236 — 240, Mar. — Apr., 2003
http: //www . periodicals. com. cn: http: //www. zju. edu. cn/English

236

http: //www. zjupress. com: http: //lib. zju. edu. cn/eindex. htm; jzus@zju. edu.cn

A research on the relationship between ejaculation and
serum testosterone level in men

JIANG MingCHE IS, JIANG Xin(C¥#7)%, ZOU Qiang (46 5#)° SHEN Jin-wen(IAHEFD*

(! Department of Life Science> Hangzhou Normal Colleges Hangzhou 310020, China)
(2 Department of Chemical Engineering, Zhejiang University s Hangzhou 310027, China)
(? Department of Urologys Provincial People’ s Hospital of Zhejiang » Hangzhou, 310021 China)
(* Zhejiang Tranditint Medicine College, Hangzhou 310053, China)

"E-mail: jiangmy @ mail . hz. zj . cn
Received Feb.28,2002; revision accepted July 28,2002

Abstract:

The purpose of this study is to gain understanding of the relationship between ejaculation and se-

rum testosterone level in men. The serum testosterone concentrations of 28 volunteers were investigated daily

during abstinence periods after ejaculation for two phases. The authors found that the fluctuations of testoster-

one levels from the 2nd to 5th day of abstinence were minimal. On the 7th day of abstinence, however, a

clear peak of serum testosterone appeared, reaching 145.7 % of the baseline ( P < 0.01) . No regular fluctua-

tion was observed following continuous abstinence after the peak. Ejaculation is the precondition and beginning

of the special periodic serum testosterone level variations, which would not occur without ejaculation. The re-

sults showed that ejaculation-caused variations were characterized by a peak on the 7th day of abstinence; and

that the effective time of an ejaculation is 7 days minimum. These data are the first to document the phenome-

non of the periodic change in serum testosterone level; the correlation between ejaculation and periodic change

in the serum testosterone level, and the pattern and characteristics of the periodic change .
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INTRODUCTION

Testosterone is a primary hormone in men
and associated with spermatogenesis and sperm
maturation ( Steinberger et al., 1973; Marshall
et al., 1983; Weinbauer et al., 1988). Serum
testosterone levels are related to sexual arousal,
when serum testosterone levels rose 21.7% (n
=31, P<0.01) (Jian et al., 1995). A cir-
cannual thythm of gonadotrophins and testicular
hormones exists in normal men; the mechanism
leading to this rhythm is unknown ( Meriggiola et
al.» 1996). A diurnal thythm of smooth testos-
terone level fluctuation also exists in men ( Faim-
an et al.,» 1971; Winters, 1991). The correla-
tion> however> between ejaculation and periodic
changes in serum testosterone levels has not been
reported. Is there a special process of change in
sexual hormones after a man’ s ejaculation? How
long does it last? At present, knowledge of these
fundamental problems is still incomplete. It is
known that sexual abstinence for 2 — 7 days is
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optimal for obtaining good quantity and quality of
spermatozoa ( World Health Organization, 1980;
1987; 1992; Schwartz et al.> 1979; Le et al.,
1986; Xie et al.» 1991) and that semen quality
decline after 7 days of sexual abstinence (Le et
al., 1986; Xie et al, 1991; Pellestor et al.,
1994) . The author proposed that based on the
above findings, there is a special endocrine and
metabolism process during the 7 days of absti-
nence after a man’ s ejaculation. During the 7
day periods sex hormone levels that are regulat-
ed by the hypothalamic-pituitary-gonad axis
might change according to certain pattern to ac-
celerate spermatogenesis and sperm maturation,
for man’ s physiological needs after ejaculation
(Jiang, 1999) . These hypotheses mean that the
regular changes in ejaculate variables are not ac-
cidental; ejaculation could cause a series of
changes in related hormones; and the length of
this variation is 7 days. No relative studies have
been found available literature and online. So,
in this experiment, serum testosterone level was
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measured daily during the abstinence period after
ejaculation, to determine the variations of serum
testosterone levels and to gain understanding of
the relationship between ejaculation and the se-
rum testosterone level .

MATERIALS AND METHODS

Subjects

28 men, aged 21 to 45, were recruited as
volunteer subjectsC All of tested-persons knew the
facts of the detaus of the measurement process
and significance) . Among them, 4 were aged 35
—45; 11 were married; all were in good health
without medication during the test period. Blood
samples were collected at 10: 30 — 11: 00 Am
and 11: 30 — 12: 00 Noon every day. For each
individual, the samples collection time was the
same on all days, in order to lessen the influence
from the diurnal rhythm of serum testosterone
level .

Experimental procedures

The experiment consisted of two phases. In
the first phase, half of the subjects (n = 14)
were required to abstain for more than 8 days and
to be measured before ejaculation, while the oth-
ers (n = 14) were not required to abstain(since
their abstinence time were different, their testos-
terone concentrations were not measured befor
the ejaculation of the test). The two groups were
divided randomly. All of the 28 subjects were
measured daily for more than 8 days of absti-
nence after ejaculation. In the second phase,
tests on 16 of the 28 subjects continued, and
they were divided into two groups at random.
Each group consisted of 8 men. Like in the first
phase, the subjects in group 1 were measured
daily for more than 8 days after ejaculation. The
subjects of group 2 observed abstinence continu-
ously following the first phase and were measured
daily for 7 — 8 days. In all the test periods, the
beginning of the test for each subject started from
his ejaculation date. The ejaculation dates could
be different, so were the subjects’ test dates.
This arrangement of the test schedule could avoid
or minimize the influence of other unknown fac-
tors if any, and give the subjects some flexibility
in the arrangement of test dates. If someone’ s
abstinence schedule was interrupted by unex-

pected ejaculations he would restart his absti-
nence from the ejaculation for a full term. Serum
testosterone levels were measured with the same
Immulite Analyzer> by the same operators.

Statistical analysis

The results are expressed as mean + SEM.
The level of significance was defined using ANO-
VA.

RESULTS

The measurements revealed that there was a
special pattern of periodic change in the serum
testosterone levels of all subjects (n =28). In
the first phase of measurements, a clear peak of
serum testosterone level was observed on the 7th
day of abstinence to all subjects Cexcept for one
person’ s peak which occurred on the 6th day) .
The average peak value was 145.7% (range of
117.8% to 197.3% ) of the baseline (Table 1,
Fig.1). Tt was 34.0% (134 ng/dL) higher than
that on day 5 (¢ =8.082, P <0.01), and
25.4% (107 ng/dL) higher than that on the day
6 (g =6.600, P<0.01). After the peak on
the 7th day, the level declined significantly on
the eighth day (¢ = 7.206, P < 0.01). The
values of day O (see Table 1) reflect the testos-
terone concentrations of the subjects (n = 14)
who had been abstinent for more than 8 days pri-
or to day 1. There was a sub-peak in their tes-
tosterone levels on day 1. The difference be-
tween the dayl and day O values was 6.8% (n
=14, ¢ =3.321, P <0.05). And their tes-
tosterone levels on day 1 were seemingly higher
than the levels of those who were not required to
but the difference
between them was not significant ( ¥ = 2. 773,
P >0.05). From day 2 to day 5, serum testos-
terone levels varied slightly. No significant dif-
ference of serum testosterone level among them
was detected (¢ =0.12-2.25, P>0.05). In
the second phase of the contrast test, the sub-
jects of group 1 (n = 8) who ejaculated once
more after the first phase showed their testoster-
one peak on the 7th day of abstinence again (Ta-
ble 1, Fig.2); the subjects of group 2 (n =8)
who continued abstinence>
concentrations did not show peaks any more (Ta-
ble 1, Fig.2). These showed that, if there was
no ejaculation, there was no 7-day periodic

be abstinent before the test;

their testosterone
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change in serum testosterone level. Beside> in
the first phase> no regular fluctuation was ob-
served during the first 5 days of abstinence in the
14 subjects who did not abstain before day 1. It
showed that if the abstinence period was inter-
rupted by an ejaculation before the 6th day or the
7th day of abstinence, the peak would not oc-
cur. The testosterone concentration peak only
occurs about the 7 th day of abstinence. Com-

paring the individual data of the subjects who
were the members of group 1 in the second phase
of the measurments, it can be found that, for the
same person> the quantitative characteristics of
serum testosterone concentrations in different
phases were basically identical. In addition> no
significant difference was found between married
and unmarried, and between 35 years older and

35 years younger.

Table 1 Data of serum testosterone levels measured daily (ng/dL, mean+ SEM, n)

The first phase

The second phase

Time (day) Group 1 Time (day) Group 2
0 374+19 (14
1 384+ 17 (28) 378 +42 (8D 9 387 +36 (8
2 375+17 (25 364 +39 (7) 10 378 +36 (8
3 380+ 17 27D 366 +39 (7) 11 389 +28 (8
4 385+ 15 (25 381+37 (7D 12 386 +30 (8
5 404 + 15 (25D 394 +40 (6) 13 38127 (8
6 426 +20 (28) 421 +32 (8) 14 383+34 (7D
7 524 +22%(28) 528 +34%(8) 15 370 +30 (8)
8 417 +15 (28) 425 +30 (8 16 372+ 64 (4
Hatio of 45.7+7.0° 47.6+9.9" 8.5+2.7°
. + + +
Variation( % ) * e 0= S+2.
* Ratio of variation: ( Max/Minimum — 1) % .
# The values of the 7th day are statistically significant to data of others ( P <0.01).
600 600 8 10 ].2 14 16
. 550¢ ~ 530 ¢ .
3 S00f 3 500 f R
24501 20 450 | ! ;
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Time (day)

Fig.1 Serum testosterone (T) levels showed special
periodic changes during the abstinence period after
ejaculation. A clear testosterone peak appeared on
the 7th day of abstinence.

DISCUSSION

The following conclusions were obtained from
the measurements: (1) There is a special pat-

Time (day)

Fig.2 Group 1 (n =8) who ejaculated once more in
the second phase had their testosterone peaks recur on
the 7th day of abstinence. The testosterone levels of
group 2 (n =8) reverted after the 7th-day peak and
no regular fluctuation was observed even then the ab-
stinence was continued.

tern of periodic fluctuations in serum testosterone
level during the 7 days of abstinence after ejacu-
lation. The pattern was characterized by a peak
on the 7th day of abstinence. (2) Ejaculation is
a precondition and the beginning of the periodic
change in serum testosterone level. Without
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ejaculation, there was no periodic variation of
testosterone level. It indicated that the periodic
fluctuation was triggered by ejaculation. (3D As
the testosterone peak occurred regularly on the
7th day of abstinence, it is impossible that the
periodic fluctuation was an independent phenom-
enon or a libido phenomenon; it can only be ex-
plained that the periodic phenomenon is a result
of the action of hypothalamic-pituitary-gonad ax-
is. (4) After the 7th-day peak, there was no
periodic serum testosterone level fluctuation re-
lated to ejaculation, which indicated that the
peak represented the end of the process; and
that the effective time of an ejaculation is at least
7 days. (5) If another ejaculation happens be-
fore the 7th day of abstinence, the effect of the
later ejaculation would replace that of the previ-
ous one from the moment of later ejaculation.
The effective time of ejaculation cannot be add-
ed, and the timespan of the effect should be
counted from the day of the later ejaculation to
the 7th day of abstinence. These data and results
are the first to document the periodic fluctuation
in serum testosterone level after ejaculation, the
correlation between ejaculation and the periodic
fluctuation in serum testosterone levels, the ef-
fective timespan of an ejaculation, and the char-
acteristic pattern of the periodic fluctuation in
serum testosterone levels. These results clearly
supported the author’s hypothesis .

As the periodic fluctuation in serum testos-
terone level is caused by ejaculation and follows
ejaculatory timed sequences, it is reasonable to
suggest that the fluctuation in serum testosterone
level is an accelerated process of spermatogene-
sis and sperm maturation. The rate of spermato-
genesis and sperm maturation had been postulat-
ed to be constant (Sharpe et al., 1994). The
ejaculate parameters (sperm total number, mo-
tility, etc. ), however, did not support this view
(Spira and Ducot> 1985; Blackwell and Zan-
eveld, 1992; Magnus et al., 1991). Only from
day 1 up to day 5 of abstinence, was there a lin-
ear increase in sperm number ( Heuchel et al. >
1981; Spira and Ducot, 1985; Le et al., 1986;
Sauer et al., 1988), which stabilizes after day 5
(Spira and Ducot, 1985). Magnus et al.(1991)
found that the number of sperm with progressive
movement and the increase in the total number of
sperm in the ejaculate were both different with
the length of abstinence. It might indicate that

the process in the initial 7 days of abstinence was
On the other hand,

based on the analysis of this experimental result,

an accelerated process.

it can be inferred that the peak of serum testos-
terone level on the 7th day would suppress lu-
teinizing hormone ( LH) secretion by negative
feedback (Catt et al., 1980; Finkelstein et al.
1991). Then, the decrease of luteinizing hor-
mone secretion would lead to a reduction in tes-
tosterone secretion ( Keenan and Veldhuis,
1998, Pierroz et al., 1999). The changes in
hormones on or about the 7th day of abstinence
This

consequence also supports the suggestion that the

have adverse effect on spermatogenesis.

process of the periodic changes in testosterone
concentration is the accelerated process of sper-
matogenesis .

As the process of the periodic change ended
after the 7th day from ejaculation, the men’ s
physiological condition can be divided into two
states: One was in the days from ejaculation to
the 7th day of abstinence, while another was in
the days from the 8th day of abstinence to the
next ejaculation, during which there were no 7-
day periodic fluctuation in serum testosterone
levels. As there was significant difference in the
pattern of testosterone level variation between
these two periods, it showed that men’ s ejacula-
tion has multiple physiological effects. So, the
7-day period (it might be called the men’s cycle
or the ejaculation cycle) is an important cycle
for men. Its mechanism and impact should be

studied further.
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