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Studies on Liquefaction of Semen
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From the Department of Urology, College of Medicine, Seoul National University,

Seoul, Korea

The human semen ejaculated in a form of liquid state, coagulates immediately after
ejaculation, and then liquefies again. However, the mechanisms of neither coagulation and
liquefaction of semen have not been explained clearly so far, and very limited numbers of
report are available, although the spermatology and andrology made rapid progress.

This clinical study has been undertaken to investigate the liquefaction phenomena and
practicability of the results might be applied to fertility and infertility problems. As a
preliminary study, in this report the liquefaction time of various semen groups is measured
and analysed.

The following results are obtained:

1. An average liquefaction time of semen of a total of 60 subjects: 25 minutes.

2. An average liquefaction time of semen according to sperm count:

1) Normospermia group (20 cases): 34 minutes.
2) Oligospermia group (20 cases): 21 minutes.
3) Azoospermia group (20 cases): 20 minutes,
3. An average liquefaction time of semen according to abstinence period:
1) Less than 3 days group (30 cases): 22 minutes.
2) More than 5 days group (30 cases): 28 minutes.
In conclusion:

1. The liquefaction time of semen of the normospermia group is longer than oligosper-
mia group or azoossrmia group.

2. The liquefaction time of semen may not be greatly influenced by the various factors
such as abstinence period, semen volume, semen pH, age of the subjects and so on.

3. In routine semen analyses, it is recommended to begin the analysis at least 25 minutes

after the ejaculation.

4. Further studies are required in conjuction with practical application of liquefaction
mechanism in infertility and fertility control.
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Table 5. Liquefaction Time by Semen Quality and by Abstinence period

. Semen quality Normospermia Oligospermia Azoospermia
“_  Abstinence ~— (minutes) (minutes) (minutes)
“~~.__period (days) less than | more than | less than | more than | less than | more than
Cases S — 5 5
1 29 56 25 45 33 40
2 25 40 25 35 47 12
3 17 80 11 17 22 7
4 60 41 18 20 13 70
5 32 48 7 16 6 13
6 60 65 25 20 8 9
7 28 13 13 19 3 0
8 30 5 18 16 16 48
9 25 20 25 30 2 11
10 11 4 12 17 12 10
Average time (minutes) 317 3.2 | 17.9 24.5 16.2 23.1
Average of two groups 34.4 ‘ 21.2 19.6




Table 6. Liquefaction Time and Sperm Count

Sperm count % No. of

Liquefaction time

(10 thousand/ml) cases (average, min.)

0 20 19.6
100~2, 600 7 19.4
2, 000~4, 000 13 18.9
4, 000~86, 000 6 30.8
6, 000~8, 000 6 28.6
8, 000~10, 000 5 38.4

10. 000(+D 3 46.7 .
Total |60 | 2.1

Table 7. Liquefaction Time and Semen Volume

" Semen volume ' No. of | Liquefaction time
(ml.D cases (average, min.)
L0 6 16

1L.0~1.5 3 28
1.5~2.0 8 25
2.0~2.5 6 28
2.5~3.0 17 19
3.0~3.5 13 39
3.5~4.0 4 24
4.0(+) 3 25
Total 60 | 25.1

Table 8. Summary of liguefaction time

A
less than 3 10 32
g)g_‘;?a more than 5| 10 37 |ov0.05
sub-total 20| $30.05
less than 3 10 18
p%gﬁ?:' more than 5 10 25 b30.05
" | sub-total 20| 2 15005
less than 3 10 16
;’;zrgae' more than 5| 10 23 |30.05
sub-total | 20 | 20 |
Total | | 60| 2
o] AR E & 4 vk
B B MRS Apoldls 2o s
AL FebE w7 gl v (E M.

RALEE RIS Beshe] Aoldlm & A4 &
gk

601 &) A o Aol 4

7.0~8.00] o} 4 o] o} wALE:RI=HS] 4
¢ 4 dsieh
A4 ol HUKBSES SRS Sohy As
sogow T8 %) 554 fEtEoz o
b e Aol ERWTES BHTEI ®
fERFiol 4 srobd + glvh. whebd M W
ERSRIS ERRE FREC] SRR TRECIY R TR
urh 94 ATe A€ ¢ 4 U

pH R /ll—ﬂé

Z}(

V. # #

AF7A oA Gapgoe] @ viel st
gHER Rmel Hstels ok Bpel §l
wel ek AL A AR @wER JUE F
slet.

Z @R guinea pig 9] 7 %ok o] B
AP H zepal E gEEE oA 2 BREE A=
g ol 2 SollA e dE Asng +

oy
o

b

I
]

it
Ak NS 7 $oh o] w2 SR
o) WES A %7, W) 4Mz IAE
o gk

el Abshe] Z3-9-ok o] S Awbxt
BE s A ke 73
ol wsst sl A
el olx W wEst
A S R H} & Aol gJevt 1 BEEel
gt o8 &ApEo] AT N
4o obA glrh. 1896 Camus 9} Gley?: 3
&2 % guinea pig & o] &3 A4 FER
;&E}oﬂ Fa7F AL YLE dohl o] &
& [Vesiculase]#}3 @4 Ekgch.
19101,4, Walker®= o] FA7F % il
(anterior prostate)ell 4] En] =& 432, Coa-

Vesiculase

Procoagulose —Coagulase

Coagulase

Coagulinogen —oagulated protein

b =1

Cadeitidla 108



Table 9. Censtituents of the Prostatic and
Seminal Vasicular Fluids

Prostatic constituents Seminal vesicular

constituents
Sodium Ascorbic acid
Potassium Citric acid
Bicarbonate Fructose
Citrate amino acids Proteins

Spermine Inorganic phosphates
Calcium Acid-soluble

(in larger amounts phosphates

than in blood plasma) (epinephrine)
Zinc Ergothionine
Chloride Magnesium
Phosphates Nonprotein nitrogen
Proteins Ammonia
Lipids Lactose

Seminal Enzymes

Fibriuolysin Lactic acid Pehydrogenase
Fibrinogenase Isocitric dehydrogenase
Pepsinogen Amino acid oxidase
Aminopeptidase Phosphates

Vesiculase Nuclcotidase
Procoagulase Adenosine triphatase

Trypsin inhibitors Diamine oxidase

Activators for

Transaminase
plasminogen

Table 10. Chemical composition of human semen

Dry weight 8200
(5600~10900)

Chloride(CD 155
(100~202)

Sodium 281
(240~319)

Potassium 89
(66~107)

Calcium 25
(21~28)

Magnesium 14
Inorganic phosphorus 11
Total nitrogen 913
(560~1225)

Non-protein 75
nitrogen (63~107)
Urea 72
Uric acid 6
Ammonia 2
Fructose 224
(91~520)

Lactic acid 35
(20~50)

Citric acid 376
(96~1430)

Total phosphorus 112
Acid-soluble 57
phosphorus (27.5~93.5)
Lipid phosphorus 6
Coy-content 41~60
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