
On the basis of recent observations it is supposed that seminal fluids may contain – mainly in hydroxy-
methyl groups – formaldehyde (HCHO) and quaternary ammonium compounds as potential HCHO gen-
erators, therefore, preliminary investigations were carried out for the identification of these compounds
in pig seminal fluids using OPLC, HPLC and MALDI MS techniques. The fresh pig seminal fluid was
frozen in liquid nitrogen, powdered and aliquots (0.25 g) were treated with 0.7 ml ethanolic dimedone
solution. The suspension was centrifuged and the clear supernatant was used for analysis by OPLC or
after dilution with HPLC or MALDI MS technique. After OPLC separation of formaldemethone the fully
N-methylated compounds which are stayed on the start point were separated by OPLC using an other elu-
ent system. It has been established that the HCHO is really a normal component of the pig seminal fluid,
as well. It can be isolated and identified in dimedone adduct form. The measurable amount of HCHO
depended on the concentration applied of dimedone. According to OPLC and MALDI MS investigations
L-carnitine is the main quaternary ammonium compound in pig seminal fluid which can generate a pro-
tection of the sperm cells against environmental and other influences. Considerable differences have been
found among individuals concerning concentrations of quaternary ammonium compounds in the seminal
fluid of pigs.
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Formaldehyde (HCHO) has recently been demonstrated to be a normal component of
all biological systems [3, 17, 18]. It is present mainly in the form of hydroxymethyl
groups. Formation of HCHO from the S-methyl group of S-adenosyl-L-methionine
(SAM) is linked to different enzymatic transmethylation reactions [2]. Biological
oxidation and demethylation processes may be also resulted in HCHO production
[1, 21].
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There is an increasing amount of evidence of the presence of a HCHO cycle in
biological systems [17, 18, 19]. It is also known that the abnormalities of the HCHO
cycle can influence cell proliferation and differentiation [13, 14] and HCHO genera-
tor and capturer molecules may potentially normalize these abnormal processes.

Since either during the maturation of sperm cells, or formation of embryos rele-
vant differentiation processes are performed, it seems to be very probable, that
HCHO exists mainly in bound form under these conditions.

Few data are available concerning the relationship between formaldehyde and
sperms dealing mostly with the toxicity of HCHO [5, 8].

Fully N-methylated substances may serve as potential HCHO precursors or gen-
erator molecules [10, 11, 18]. L-carnitine represents a cofactor in the transport of
long-chain fatty acids inside mitochondria and their subsequent oxidation [4, 15].
The effects of trigonelline on the cell cycle in root meristems of Lactuca sativa L.
were examined in the knowledge that this quaternary ammonium compound is a cell
cycle regulator that causes cell arrest in G2, and prevents ligation of replicons in S-
phase [6]. It is interesting that trigonelline generates a hypoglycaemic effect [7].

Fresh seminal fluid of 5 boars was taken and frozen in liquid nitrogen, powdered
and aliquots (0.25 g) were treated with 0.7 ml ethanolic dimedone solution. The sus-
pension was centrifuged and the clear supernatant was used for analysis by OPLC or
after dilution with HPLC or MALDI MS technique. After OPLC separation of
formaldemethone the fully N-methylated compounds which are stayed on the start
point were separated by OPLC using an other eluent system [17].

It was found that HCHO is in a measurable amount in the boar seminal plasma.
The quantity of HCHO detectable and measurable depended on the concentration
applied of dimedone as an HCHO-capturing molecule (Table 1). It has been estab-
lished that the HCHO, mainly in bound form, is a usual and probably indispensable
component of the pig seminal fluid, as well. It can be isolated and identified in dime-
done adduct form. This HCHO can originate from dynamic enzymatic methylation
and demethylation processes [2, 3, 18].

Similar level of HCHO was found in other pig tissues, e. g. 11.8 mg/kg in liver,
8.75 mg/kg in kidneys, and 6.24 mg/kg in muscle [9].

It seems that HCHO and its generators play a role in the natural (innate) resistance
to pathogens: e.g. there is a possibility for the interaction between the endogenous
HCHO and H2O2 in which singlet oxygen and excited HCHO can be formed [16].
These oxidants can kill the pathogens, however, the singlet oxygen can oxidize the
water molecules and H2O3 by forming ring skeleton and the disproportion of this
molecule gives ozone (O3) with big killing activity [20].

According to OPLC and MALDI MS investigations L-carnitine is the main qua-
ternary ammonium compound in pig seminal fluid. Considerable differences have
been found among individuals concerning concentrations of quaternary ammonium
compounds in the seminal fluid of pigs (Table 1).

The main function of L-carnitine in the epididymis is to provide an energetic sub-
strate for spermatozoa [12, 22]. L-Carnitine contributes directly to sperm motility
and may be involved in the successful maturation of sperm. This is especially impor-



tant since sperm cells use fatty acid oxidation as the main source of energy metabo-
lism, and thus tend to concentrate L-carnitine while in the epididymis, as carnitine is
necessary for transport of fatty acids into the mitochondria. It is supposed that L-car-
nitine may generate a protection of the sperm cells to environmental and other influ-
ences. The function of trigonellin detected and measured is unknown in the epi-
didymis, perhaps it participates in the regulation of the cell cycle.
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