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The toxic action of the mercury compounds and their bio-
availability depends on the chemical stuctwe aof the
compound. It is well known, that mercury compounds can
be transformed into metalic mercuwry or to alkyl mercury
compounds in the environment. This transformation, cau-
sed by microorganisms was observed in the soil (Tonomura
and Kanzaki 17467}, water and biological media (Magos et
al. 1964) and human faeces {Edwards et al. 19739).

Therefore, the idea that inorganic mercury ingested in
small quantities with daily meals can be partly trans-
formed into alkyl mercury compounds can not be reljected
without prior experiments. Result of such studies should
be of special importance, because of the exceptionaly
high toxicity of wmethylmercury ion (MeHg? and its
delayed neuwratoxic action especially when in uterc
exposwre is concerned (Rartholome et al. 1984).

This study aimed at the investigation of the fate of
inorganic mercury compgunds influenced by the contents
of the gastrointestinal tract.

MATERIALS AND METHODS

Our preliminary, unpublished euperiment showed that the
trace amounts of methylmercury ion (MeHg) can be found
in the contents of gastrointestinal tract of rats
receiving 30 micrograms of inorganic mercury (HgClz)

directly to the stomach by a probe. These small
quantities of MeHg (5-& ng/ml of the intestinal
contents) suggested the possibility of methylmercury
formation in the Jdejunum and caecum contents. They also
suggested that even if this compound is formed in bigger
amounts its detection or quantitative analysis can be

Send reprint request to J.E. Ludwicki at the above
address.
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interferenced by its rapid absorption from the gas-
trointestinal tract (Bernard and Furdue 1984). For this
reason the edperimental approach established the use of
the intestinal loops in in witreo conditions.

The gxperiment was catrried out on Wistar male rats
{Z00-10g b.w.?) kept before the euperiments on the
standard laboratory diet for three weeks in _the 12 h
light dark regime and constant temperatwe 21715c. after
12 h of starvation the animals were killed with light
ather anasthesia, and the part of the gastrointestinal
tract from ducdema to caecum was removed.

The intestinal loops were prepared as follows. The whole
caecum and aprox. 12 cm of the other intestinal segments
were isolated and placed intoc 50 ml  erlenmayer flasks
filled with 25 ml of buffered glucose in Ringer solution
according to Rowland (1974). 1 ml of tha sterile HgCl2

solutions (3 and 10 /ugHgfml) was introduced into the

inner space of the loops by a specially designed praobe
to provide the equal distribution of the solution along
the loop. The control loops contained iml of 0.7% Nall
solution instead of HgCIz.

The intestinal loops were suspended in  the flasks in
such way that their 2-3 com endings emerged over the
liquid surface. The flasks WEEE tightly closed and their
contents were incubated in Z7 C for 15, 24 and 48 hours.
Jejunal loops were also incubated 1in  anaerchic condi-
tions.

After incubation the MeHg concentration in the intesti-
" nal contents and in the incubation solution were measu-
red. MeHg from the intestinal contents was extracted
using the method proposed by Edwards (1973), and deter-—
mined by gas—-liquid chromatography with eiectron capture
detector according to EPA (1974).

RESULTS AND DISCUSSION

MeHg was found in all the intestinal segments used in
these experiments. No MeHg was found in the incubation
solutions. The concentration of MeHg in various
intestinal segments after 16, 24 and 48 houwrs of incu-
bation are shown in Table 1.

It was found that approximately 0.05 to 0.26% of the

introduced mercury was converted into MeHg. In the
control samples from the duodema and Jejunum PMeHg was
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not detected, and in all cases of the controls from
caecum -7 mm peaks of the same as MeHg retenzion tTime
were observed. In table | these peabts were defined as
Traces.

The results show that relationships between the initiazl
HgC17 concentrations, incubation time and the amounts of

MeHg formed in the loops were zimilar in all the esami-
ned segments of +the gastrointestinal tract. However,
there are also some differsnces that are clearly visible
when interpreted graphically (Fig. 1).

Table 1. Concentraticn of methylmercury (MeHg)! _in the
contents of the intestinal loops {(ng/ml-8D)

Intestinal HgCl. Incubation time {(hours)
saegment introduced
{,ug) 14 24 48
o (4} n.g. {4) n.g. (4} na.da
Duodemal S (&) é.&;4.2 (52 ?.2:5.1 (5} B.O;&.E
10 (&)Y 5.1-4.4 (5 7T.64.9 (5r11.2-5.8
Jejunal O (43 n,d. (41} n-d. 4 n.d.
{asrobic & (&) c.UIZ.e (3) ?.7;6.3 (5 ?.&15.8
conditions) 10 (&) 8.1-4.8 () 12.6-7.1 (5114.3-7.9
Jeiunal O (43 n*d. (4) n.g. (4) n.g.
{(anaerobic =1 [§5) 7.1;4.3 (5 7.215.8 (S)10.2-6.9
canditions)y 10 (5 7.9-4.8 (3 F.9-7.1 (5111.37-6.8
Q (4) traces (4> tra;es {4} trages
Caecal =1 (6 B5.2-&.1 (B) 12.5-12.0 (4)13.1;14.3
10 (6111.1-9.2 (8 2Z22.4-16.7 (4118.4-15.8
SD - standard deviation, n.d. - not detected

Numbers of samples are placed in brackets

The foliowing similarities can be observed:
— higher MeHg concentrations in the superiments with the
higher initial HgC17 concentrations,

—~ higher MeHg concentrations after longer incubation
time,

— higher MeHg increase between 16-24th hour of incu-
bation than between 24-48th hour of incubation.

The amounts of MeHg formed in the ducdemal 1loops (Fig.
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Figure 1. The influence of the incubation time and
HgCl, concentration on the methylmercuric-
ion [MeHg] formation in the intestinal loops.
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1a) were lowest and they did not reflect the differences
between the initial concentrations of inorganic mercury.
However, the upward tendency was observed when the
incubation fime was prolonged.

Ltarger differences were observed in the Gejunal loops
(Fig. 1ci; although sven in this case tftwice as large
HyCl., concentration at the begining of the superiment

did not result in twice as large MeHg formation.

In the caecal contents relatively rapid increase in MeHg
concentration was observed after 24 hours of incubation
fallowed by much slower increase or aven decrease after
45 hours (Fig. 1bk). No differences in MsHg formation in
aerobic and anaerchic conditions were shown {(Fig. 1c,d).
These results are difficult to explain. However, it i1s
gquite possible that some role can be plaved by the
different volumes of the intestinal contents in  the
loops prepared from various segments of the intestine
{Rowland 1984). In these experiments the volume of the
intestinal cantents of duodenum was always the smallest,
and in the caecum the largest.

Aan attention should be given to the slowser increase in
MeHg formation 1n the second stage of incubation
(hetween 2Z4th and 48th hour). This might be due to the
possible degradation processes, which was also suggested
by the results aof Edward’s (1985) and Rowland®s (1984)
studies. The answer to the question whether both methy-
lation and demethylation processes take place simultans—
ously in the same intestinal environment could throw
more light on the fate of mercury in the organism. This
problem is now under study in our laboratory.

These results suggest that the methylation of inorganic
mercury compounds in the gastrointestinal tract is
passible. On the other hand, it is well known that the
mean mercury intake with food ranges within wide limits

and exceeds the value aof 130 ,ua Hg/week (Ludwichki 1987,

Buchet et al. 198%, Schelenz and Diehl 1973). Therefore,
the intensity of the methylation processes should be
born in mind dwing the risk assessment proceduwres when
the mercury intake is concerned. This problem was alsc
stressed by Bartholome (1984). whao discussed the risk of
the possibie microintosications caused by methylmercuric
ion.
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