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Zachowanie sie stezenia fruktozy w nasieniu podczas leczenia nieplodnych mezezyzn

Fructose occurring in the plasma of human semen is produced by the epithelium
of seminal vesicles. Huggins and Johnson (1) were the first who found sugar
originating from the seminal vesicles in the semen of man. Mann (4) proved that
the sugar is not glucose but fructose.

Seminal fructose is produced in the seminal vesicles from blood glucose (4).
Mann’s opinion is that the concentration of fructose in seminal vesicles is three
times higher than that in blood. The fructose formation depends on the presence
of testosterone which is produced by Leydig cells in testicles. On the ground
of the above fact, Mann (4) suggested a ”fructose test” as a basis for the
estimation of the hormonal activity of testicles. Fructose appears after the period
of sexual maturation and disappears when castration is performed. Vicarious
administration of testosterone cause the repeated occurrence of fructose in the
seminal plasma (3, 6).

Landau and Loughead (3) in the Kenyon Clinic in Chicago performed
identical examinations as those made by M a nn, proving that men displaying a low
secretion of testical androgens had also a decreased concentration of fructose in
the semen. Eunuchs, to whom testosterone had been administered, showed normal
values of fructose concentration in the seminal plasma. The authors drew the con-
clusion that there was a close correspondence between the amount of testosterone
administered and the level of fructose in the semen. Clinical observations of
American research workers, which stemmed from the ideas and discoveries of
Mann, created new and important exploratory aspects for Clinics dealing with
human infertility.

The metabolism of human and certain mammalian (bull, ram) spermatoza
is based on fructolysis. Mann (4) indicates that the survival and motility of
spermatozoa in the absence of oxygen is possible only due to anaerobic fructolysis.
In the presence of oxygen, the influence of fructose on spermatozoa is less clear
because oxygen is the cause of endogenous respiration which is sufficient to
produce the movement of spermatozoa; but some slight fructolysis processes take
place even in these circumstances (4, 14).
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EXPERIMENTAL

The examination of 140 men who sought medical advice because of
matrimonial infertility, was carried out at the Andrologic Outpatient
Department. Threefold examinations of each patient’s semen were per-
formed (before the treatment, in the course of treatment and after the
treatment). The samples of semen were obtained by masturbation. The
sexual abstinence of the patients lasted in the most cases 6 to 8 days.
The sexual life, general clinical state of the patient and the clinical
state of the patient’s sexual organs were taken into account. The amount
of fructose in the seminal plasma was determined by R oe’s method in
Nadworny’s modification (5) *.

Table 1. Genital organ and fructose
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The results of the determination of fructose concentration in the
semen were collated with the clinical state of the sexual organs, the
morphologic examination of the semen and results of applied therapy.
Taking into consideration the state of the testicles, epididymis and
seminal cord, the group of 140 men was divided into 6 classes. The
concentration of fructose as a function of the clinical state of the sexual
organs is presented in Table 1. A comparison of fructose concentration and
the clinical state of the sexual organs indicates the existence of a certain
inter-dependence. In most cases (78%), out of 14 patients who had small
testicles, decreased values (below 1200 v/1 ml of semen) of the concentra-
tion of fructose were found. 75 men, out of 80 (93.3%) who had normal

* The method was described in detail in the paper: ”The influence of Age,
Occupation and Diseases Suffered on the Concentration of Fructose in the Semen”.
Ann. Univ. M. Curie-Sklodowska, Sec. D, 21, 51—59, 1966.



On the behaviour of the fructose concentration during the therapy... 81

sexual organs, showed the concentration of fructose within the normal
limits. In 5 patients (6.7%) who showed a decreased fructose concentra-
tion in the semen, no pathological changes were found in their sexual
organs, so the decrease was caused by other diseases. A comparison of
the .volume of the semen and the concentration of fructose in it, per-
formed with 140 patients, shows also a certain regularity. With the
patients whose volume of semen was lower than 1 ml, a decreased con-
centration of fructose in the semen was found in most cases (57%). In some
cases (13.1%) a low concentration of fructose was found in the semen
of the patients with the volume of semen within 1—4 ml. On the other
hand, in all the patients (26 cases) with the volume of semen over 4 ml.,
the concentration of fructose exceeded 1400 v/l ml. The above data are
presented in Fig. 1. The concentration of fructose was also compared
with the morphology of semen. Here the Johansson classification
concerning the morphologic distribution of semen was applied. Collected
material contained both low values of the concentration of fructose and
decreased and normal values in case of normospermia, oligospermia
1° and II°, cryptospermia and azoospermia. Low values were not found
in men with asthenospermia and necrospermia. It is worth noticing
though, that in most cases the low concentration of fructose was observed
in men with azoospermia and oligospermia, but it was seldom found in
normospermia. Among 40 men with normospermia there were 37 cases
of normal concentration of fructose (92.5%) and only 3 of them (7.5%)
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Fig. 1. The volume of semen vs. fructose concentration; a -— the highest con-

centration of fructose, b — the lowest concentration of fructose
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showed the low concentration (600—800v/1 ml) of semen. The highest
concentrations of fructose (4000—5600 v/ ml) were found in patients with
70—80 million of spermatozoa in 1 ml of semen. Medium values of
fructose concentration occurred when the amount of spermatozoa were
within the limits of 60—70 million per 1 mililiter of semen. Men with
a number of spermatozoa over 100 million displayed fructose concentra-
tion within the limits of 1700—2400 v/1 ml. of semen. Figure 2 presents
the dependence of the concentration of fructose and the morphelogy
of semen.

Following the morphologic examination of semen, the patients who
showed abnormalities were directed to the Andrologic Outpatient Depart-
ment for treatment. Therapy was also attempted when the examinations

revealed the deficiency of spermatozoa or spermatogenous cells in
ejaculates.
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Fig. 2. The results of the therapy of Leydig cells insufficiency in normospermia;
a — fructose before therapy, b —fructose on the 14th day of treatment, ¢ — fructose
on the 28th day of treatment

In such cases an advantageous influence on the psychic state of the
patient was taken into account. A scheme of the therapy of infertile men
was prepared thoroughly. Table 2 indicates the method of treatment of
infertile men. Pregnyl was administered twice a week in doses of
1000 units; vitamin E — three times a day in doses of 0.1 g. and glutamic
acid in doses of 4—6 g per day; Thyroid preparations — once a day in
tablets containing 0.006 mg. of iodine. Testosterone was injected intra-
muscularly every second day in doses of 10 mg. This therapy lasted
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2—4 weeks. Among 40 cases of normospermia, with 20 of them the con-
centration of fructose increased, the motility of spermatozoa improved
and the amount of pathological forms decreased distinctly. The increase
of the concentration of fructose in the patients’ semen was especially
significant in cases where pregnyl and testosterone were administered
(10 cases). On the other hand, the patients treated with thyroid prepara-
tions, vitamins and glutamic acid showed only in some cases a slight
increase of the concentration of fructose (the increase of 100—200 v/1 ml.
of semen).

Table 2. The therapy of infertile men

Therapy
|
Morphology Pregnyl Glut.amlc Glut?mlc; Thyroid |Testoste- Numfber
of semen Pregnyl | and tes- .acld., acid, | gland, rone, t? t
tosterone vitamins f?"m_n’ vitamins|vitamins patients
A+D, E |vitamins
Normospermia 5 — 40 10 5 5 40
Oligospermia I° 11 — — — 21 10 42
Oligospermia IT° 4 — — — 6 4 14
Cryptospermia 4 — — — — 6 10
Asthenospermia — — 2 — 6 4 12
Azoospermia 8 —_ 16 —_— 4 i 4 i6
Necrospermia — 6 6 _ —_ — 6
Total | 140

Among 100 patients of other groups (oligospermia 1° and II°, crypto-
spermia, asthenospermia, azoospermia and necrospermia), 78 of them did
not show any increase of fructose concentration and 22 — only slight
increase of the fructose level in the semen. Increase of the fructose con-
centration took place only in cases where testosterone and pregnyl were
administered. Thyroid preparations, vitamins, glutamic acid and ferrum
had no influence on the concentration of fructose, though the morphology
of semen improved.

DISCUSSION

The results presented above indicate that the patients with abnor-
malities in the clinical state of the sexual organ show also low wvalues
of fructose concentration (below 1200 v/1 ml.) in the semen. There are only
few exceptions from this rule. Similar observations were made by Ritz-
man and Schirren (9,11). Poczekaj and Wenclewski (8)
examined 48 men but found no close dependence between the clinical
state of the sexual organ and the concentration of fructose in the semen.
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I noticed also some cases of a low concentration of fructose in men
whose sexual organs showed no pathological changes. Identical observa-
tions were made by Ritzman and Schirren (9, 11) who explained
that the cause of the low concentration of fructose in the semen might be
an isolated disease of seminal vesicles or metabolic disturbances. Some con-
clusions can be drawn from the comparison of the concentration of
fructose, the volume of semen and the number of spermatozoa. Low
values of the semen volume occurred along with the low concentration
of fructose, while high concentrations of fructose were accompanied by
the volume of semenover 4ml. Vasterling and Schirren (14, 11)
did not report this dependence. It is worth noticing that the low con-
centrations of fructose were found in patients with azoospermia, oligo-
spermia and only in some cases of normospermie (12). Kimming
and Nikolowski (2, 6) pointed out high concentration of fructose
in men with normal spermiogram; in most cases it proved that the
semen was normal. The best results were obtained with hormone pre-
parations used in the treatment of endocrine insufficiency of the
testicle (13). In such cases, administration of hormones (pregnyl and
testosterone), resulted in an increase of the concentration of fructose
in the semen. Figure 2 indicates the results of the therapy of patients with
insufficiency of Leydig cells in the case of normospermia. The admi-
nistration of vitamins, thyroid hormone and glutamic acid influenced
the motility of spermatozoa and caused a decrease of the pathological
forms of spermatozoa in the semen, but did not affect the concentration
of cructose in the semen.

According to Nowakowski and Schirren (7, 11) patients
with normospermia and low concentration of fructose in semen, who
show an increase of fructose concentration following therapy by means
of testosterone and chorional gonadotrophin, are examples of the
patients in whom insufficiency of the Leydig cells developed after the
period of puberty. The cause of the above mentioned fact may be either
insufficiency of ICSH which led to the insufficiency of Leydig cells
(3,9, 11) or a lesion of Leydig cells. Another explanation is to be assumed
in the case of normospermia or the pathological semen morphology with
simultaneous decrease of the fructose concentration which cannot be
cured with gonadotropins and testosterone. Nowakowski and
Schirren (7, 11) presumed that disturbances of fructose synthesis in
semen occurred in these patients because of seminal vesicles diseases or
the diseases due to metabolism. Men with considerable anatomical changes
in the testicles or lesions in the morphology of semen and at the same
time showing a low concentration of fructose in the semen, display not
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only lesion of the urethral apparatus but also lesion of the interstitial
part of the testicle.

Men with normal values of fructose concentration in the semen after
the therapy showed only sligthly increased concentrations. The most
probable explanation of the fact is that the endocrine part of the testicles
and seminal vesicles were efficient and sufficiently stimulated by andro-
genes of their own and, therefore, hormone administration did not in-
fluence the concentration of fructose in the semen (11, 13, 14). Figure 3
presents the concentration of fructose before and after treatment.
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Fig; 3. The concentration of fructose in semen before and after therapy;
a — number of patients before therapy, b — number of patients after therapy

The determination of fructose in the semen plays an important part in
the clinical diagnosis of the endocrine activity of testicles. However,
the concentration of fructose cannot be the basis for the estimation of
the functional state of testicles, as is the case in bilateral disease of
testicles when advanced changes are present. It is also -difficult to find
the extent of endocrine disturbances of male gonads. The feebleness or
cessation of Leydig cells activity is usually accompanied by the cessa-
tion of the accessory glands activity (seminal vesicles, Cowper’s glands).
The second question is the occurrence of normospermia along with the
decreased concentration of fructose. In these cases, the normal spermio-
gram is not a proof of an undamaged testicle. There might be a hormonal
insufficiency of the testicle which did not cause the morphologic
changes of semen.
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Therefore the microscopic examination of the ejaculate should be
completed by quantitative determination of fructose in the semen so that
our opinion on the activities of the testicles might be as complete as
possible.

CONCLUSIONS

1. Examination of the concentration of fructose in semen should be
completed by the morphologic examination of semen in infertile men.

2. In the case of endocrine insufficiency good therapeutic results
were obtained by administration of hormones: pregnyl and testosterone.

3. Vitamins, thyroid preparations and glutamic acid did not show
any clear influence on the therapy of Leydig cells insufficiency, but on
the other hand, these preparations caused a distinct increase of the
quantity of spermatozoa, of the percentage of motile and normal forms.

4. Determination of the concentration of fructose and the morphologic
examination of semen is a sufficient test for diagnosing generative and
endocrine insufficiency of testicles.

5. In order to find the cause and type of insufficiency, the biopsy of
the testicle, the determination of the concentration of gonadotrophic hor-
mones and fractional determination of steroids in the urine is necessary.
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Zachowanie sie stezenia fruktozy w nasieniu podczas leczenia
nieplodnych mezezyzn

Streszczenie

Badania przeprowadzono u 140 mezczyzn w Wojewddzkiej Przychodni
Andrologicznej w Lublinie okreslajgc stan kliniczny narzadu plciowego,
morfologie nasienia oraz stezenie fruktozy w plazmie nasienia. Mialy one
na celu ustalenie zaleznosci poziomu fruktozy od wewnatrzwydzielni-
czej czynno$ci jadra.

Material badawczy podzielono na 2 zasadnicze grupy:

1. Do pierwszej grupy zaliczono 19 (13,7%) przypadkéw z niskim
poziomem fruktozy w nasieniu, ponizej 1200 v/1 ml.

2. W drugiej grupie znajduje sie 37 (26,3%) przypadkéw z obnizonym
poziomem fruktozv 1300—2000 ~/1 ml.

3. Grupa trzecia obejmuje 84 (60%) przypadki z warto$ciami fruktozy
w granicach prawidlowych — powyzej 2000 v/1 ml.

W leczeniu niedomogi wewnatrzwydzielniczej jadra najkorzystniejsze
wyniki uzyskano stosujgc hormony: pregnyl i testosteron. Podawanie
witamin, hormonu tarczycy oraz kwasu glutaminowego nie prowadzilo
do podwyzszenia stezenia fruktozy w nasieniu, a miato wpltyw na zwiek-
szenie liczby ruchliwosci i zmniejszenie odsetka postaci patologicznych
plemnikéw. Autor wyraza opinie, ze iloSciowe oznaczenia fruktozy w na-
sieniu przedstawia godny polecenia test w ocenie wewngatrzwydzielniczej
czynnosci komoérek Leydiga, z pomoca ktérego mozna wnioskowaé o hor-
monalnej aktywnosci jader.

Ryc. 1. Objeto§é nasienia a poziom fruktozy; a — najwyzsze stezenie fruktozy,
b — najnizsze stezenie fruktozy.

Ryc. 2. Wyniki leczenia w normospermii z niedomoga komorek Leydiga; a —
fruktoza przed leczeniem, b — fruktoza w czternastym dniu leczenia, ¢ — fruktoza
w 28 dniu leczenia.

Ryec. 3. Fruktoza w nasieniu przed i po leczeniu: a — liczba pacjentéow przed
leczeniem, b — liczba pacjentéw po leczeniu.

Tab. 1. Narzad piciowy a fruktoza.
Tab 2. Leczenie nieplodnych mezczyzn.

Hcenenosanue KOHIEHTPAHIM (PPYKTO3BI B IJIa3Me CEMEHM
npH JieMeHNH MYZKCKOro GecnJiogus

PeszwMme

MUccnenosannr 140 MyzKYMH — IIALMEHTOB aHAPOJIOTUYECKON KOHCYJb-
TalMy, V KOTOPBIX ONpPEAENANM KIMHUYECKMI CTATyC II0OJIOBBIX OpraHOB,
MopdOJIOTMI0 CEMEHM M KOHLIEHTPALMIO (PPYKTO3blI B CEMEHHOM MJIa3Me.
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HOenpio uccimemoBaHmit OBLIO yCTAHOBJEHME 3aBUCHMMOCTM YPOBHA
(PPYKTO3BI OT BHYTPMCEKPETOPHO! AEATEJLHOCTM CEMEHHOM ¥KeJe3bl.

Uccaenyempie 6b1M paszesieHbl HA 3 TPYIIBI:

[IEPBYIO IPyIMy cocTaBianu 19 myxumu (13,7%) ¢ mm3kuM yposHeM ce-
MeHHO#t pyKTO3bI (Huxe 1200 ramma/mi);

BTOPYIO — 34 mMyxuuHbl (26,3%) ¢ MOHMKEHHBIM YPOBHEM (PYKTOIBI
(1300—2000 ramma/m);

TpeThio — 84 My:KunHbl (60%) ¢ HOpMaJNBLHBEIM cofepxKaHueM (HOPYKTO3bI
(Bbiire 2000 ramma/mu).

Haubosee s¢ppeKTUBHBIN MCXOZ JeYEeHUs BHYTPHUCEKPETOPHOM Hemo-
CTaTOYHOCTH AMYKa ObLI IOJy4YeH nocJe IPpMMEeHEHUd FOPMOHOB ITPETHMJIA
U TecTocTepoHa. BBeneHue BMTaMMHOB, TOPMOHA HIMTOBMIHOM 3KeJe3bl
Y I'JIIOTAMMHOBOM KMCJIOTHI HE TIOBBINIAJIO KOHI[EHTpalmyu (PPYyKTO3BI B Ce-
MEeHM, HO BAMAJNO Ha yBeJMYEHMe UMCJa ¥ AeATeJHHOCTU CIEePMATO30MIOB,
a TaKIKe IIOHMKAJIO NPOLEHT UX MATOJOTMIECKUX (hopM.

Takum o6pazoM, onpeneseHUE COfepxaHMA (PPYyKTO3bl B CEMEHM, CBU-
JleTeJIbCTBYIOIIEE 0 TOPMOHAJIBHOM aKTHMBHOCTY CEMEHHOM XKeJe3bl, ABJIAET-
cd, M0 MHEHMIO aBTOpa, HeoOXOAMMEIM IIpM OLleHKe BHYTPUCEKPETOPHOMN
dbysKRIMM KJeTok Jleligura.

Puc. 1. Ob6bem ceMeHM M KOHLEHTpaLysa (PPYKTO3bI.

Puc. 2. PesyibraTsl JIEYEHUA HOPMOCIEPMUM C I'MIIOPYHKHMEH Kierok Jlenaura.
Puc. 3. Kounenrpanusa (bpyKTo3bl B CEMEHM A0 M IOCJe JIeYeHUs.

Ta6x. 1. IlosmoBble OPraHbl M KOHIIEHTPAUMA DPYKTO3BI.

Tabn, 2. Jleuenue becnyiogma y MyzKUMH.
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