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Individuals of Ictalurus nebulosus (Le Sueur, 1819) were
bathed in solutions of HgCl, and CH3HgCl. Methylmercury
compounds were detected in muscles, liver, and kidneys of
those individuals exposed to HgCl,, which indicates mercury
methylation to have taken place in tissues of the fishes
studied.

INTRODUCTION

The problem of mercury compounds methylation in animal organisms including fishes,
has not been adequately explained so far. Results of the few studies reported tend to
diverge. The course of methylation occurring in an organism, provided it does take place,
seems to be affected by both the metabolic properties of the species concerned and
environmental factors. The few experiments carried out on fishes failed to definitely
detect the mercury methylation. Rainbow trout (Salmo gairdneri) kept in mercuric
chloride solutions showed no organic mercury compounds, while traces of methylmer-
cury were found after exposing the fishes to phenylmercury acetate (Matida et al., 1971).
No methylmercury compounds were determined in rainbow trout exposed to labelled
inorganic mercury (Olson et al., 1973; Uthe et al., 1973).

The objective of the present paper was to find out whether methylmercury
compounds are detectable in fishes exposed to inorganic mercury (HgCl,).
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MATERIAL AND METHODS

The experiment was run on 100 60—90 g individuals of Ictalurus nebulosus caught in
the Miejskie Lake near Ostréw Lubelski. The fishes were divided into 3 experimental
groups (A,B, and C) and a control, and acclimated for 2 weeks in aquaria.

Total mercury and methylmercury compounds in muscles, liver, and kidneys were
determined in each group, the control included.

The control

The control consisted of 20 individuals kept in clear running water at 11—13°C.
Mercury compounds were assayed prior to the experiment and when the experimental
fishes were tested.

Group A

Group A consisted of 40 individuals bathed 1 h a day on 6 consecutive days in a
mercury chloride solution of 0.15 mg Hg/l at 20°C. After each bathing, the fishes were
transferred to clean water of the same temperature; after the last bath they were
gradually adapted to the 11—13°C water in which they stayed until samples were taken.
Mercury compound determinations in. 20 individuals were made after 1 week, the
remaining individuals being examined 4 weeks after the last bathing.

Group B

The 20 individuals making up the group were bathed in a methylmercury chloride
solution of 0.15 mg Hg/l, the temperature and conditions in the aquaria being the same as
in Group A. Mercury compounds assays were performed 1 week after the last bath.

Group C

The 20 individuals making up the group were bathed for 1 h a day on 6 consecutive
days in a CH3HgCl solution of 0.15 mg Hg/l at 11—13°C; then the fishes were transferred
to clean water of the same temperature in which they stayed for 4 weeks awaiting the
assays.

A prolonged period of keeping the Group C fishes in aquaria was introduced in order
to detect changes, if any, occurring in the methylmercury compounds/total mercury ratio
in the liver and kidneys, the total mercury level being assumed to remain unaltered. To
maintain the Group C total mercury content in muscles on the level identical to that in
Group B, the temperature range of 11—13°C was ‘found. necessary to be used.

Total mercury was determined by means of atomic absorption spectrophotometry
performed in a Coleman MAS-50 analyser following mineralisation of a sample with nitric
and sulphuric acids (Szprengier, 1972; Zmudzki and Szprengier, 1973).

Methylmercury compounds were assayed by means of gas chromatography according
to Westoo (1968) in a Pye-Unicam 104 analyser with electron capture detector.
230 X 0.6 cm columns filled with 5% Carbowax 20 M on Chromosorb G 60/80 mesh
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were used. Nitrogen was the carrying gas (60 ml/min. flow); the column and detector
temperatures were 155 and 250°C, respectively®.

Stasistical treatment of the results involved testing the significance, at 95% confidence
level, of differences between the muscles, liver and kidneys mercury contents in the
experimental and control fishes with the use of Student’s t test.

.RESULTS

Table 1 presents data on the contents of total mercury and methylmercury
compounds in muscles, liver, and kidneys, of the Experimental and control Icralurus
nebulosus.

The control

The muscles showed the presence of methylmercury compounds only, while the liver
and kidneys contained none of these compounds in concentrations exceeding the
sensitivity treshold of the technique (0.02 mg/kg).

Total mercury and methylmercury compounds contents in muscles, liver, and kidneys
of all the experimental fishes were significantly higher than those in the control
(p <0.05).

Group A

Methylmercury compounds were found to occur in every tissue examined (muscles,
liver, kidneys). The muscle methylmercury content was almost 10 times higher than in
the control. The muscles showed a much higher percentage of methylmercury compounds
relative to total mercury than did the liver and kidneys. Four weeks after the last bath the
methylmercury/total mercury ratios in muscles and kidneys were similar to those after 1
week, the ratio markedly decreasing in the liver.

Group B

The liver and kidneys total mercury contents were much higher than those in muscles,
while the methylmercury/total mercury ratio was much higher in muscles.

Group C

Similarly to Group B, the methylmercury/total mercury ratio was higher in muscles
than in the liver and kidneys,

Higher, by 3—10%, muscle contents of methylmercury in the control and Groups B
and C (Table 1) may have resulted from the different weights of samples taken for the
total mercury and methylmercury deternminations, 5 and 10 g, respectively, and from the
fact that total mercury was determined on fresh tissues while methylmercury compounds
were assayed on frozen (—20°C) material.

*All the mercury assays were performed in the Pharmacology and Toxicology Department,
Veterinary Institute, Putawy.



Table 1
Mean contents of total mercury and methylmercury compounds in muscles, liver, and kidneys
of Ictalurus nebulosus exposed to six 1-h baths in HgCl, and CH3HgCl 0.15 mg Hg/l
solutions (the values reported are given in mg/kg)
Muscles Liver Kidneys
Solution Time lapse -
Group and after Total Methyl | Methyl | Total Methyl | Methyl } Total Methyl | Methyl
temperature last bath . Hg g Hg Hg ¢ ' He
Heg Hg | towdlHg | Hg totalHg | Hg Hg |totalHg
Control - - 0.045 | 0.046 | 102 | 0a68| - — Jooss | - -
HgCl, 1 week 0.590 0.431 73 1.610 | 0.564; 35 3.920 | 0.266 6.8
Group A e ]
20°C 4 weeks 0.736 0.548 74.5 2.125 | 0.240 11.3 | 5.380 | 0.288 5.4
CH3;HgCl
Group B - 20° 1 week 5.193 5.469 105 17.830 |12.686 71.1 112.720 6.601 52
. C
CH3;HgCl
Group C ° 4 weeks 5.897 6.540 110 8.471 | 5.691 67.2 | 5.495 3.531 64.3
13 C

91
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DISCUSSION

The studies show that in I nebulosus exposed to mercury chloride, methylmercury
compounds are produced in muscles, liver, and kidneys. Since the compounds occurred in
muscles (Group A) in concentrations 10 time those in the control, mercury chloride was
presumably transformed within the fish organisms. No methylmercury compounds were
detected in the liver and kidneys of the control. Their presence in Group A, although the
percentage was lower than in muscles, further supports the contention of the endogenous
formation of these compounds after a mercury chloride treatment (Table 1).

The results suggest mercury methylation to occur in fishes, at least in 1. nebulosus.

The data on the occurrence of this process in fishes, known so far, are scanty and have
been obtained from rainbow trout only: Those data differ from the results presented in
theat no mercury methylation was found after a mercury chloride treatment (Matida et
al., 1971; Olson et al., 1973; Uthe et al., 1971), methylmercury traces were found only
after treating rainbow trout with phenylmercury acetate (Matida et al.,, 1971), no
methylmercury compounds were detected in experimental rabbits fed with a diet
containing mercury chloride and phenylmercury acetate (Szprengier, 1976).

The present results for Group B and C showed the methylmercury total mercury ratios
to be lower in the liver and kidneys than in muscles in the fishes treated with mercury
chloride, which is consistent with the results obtained for certain Pacific fishes (Rivers et
al., 1972). The latter author’s opinion on the transformation in fish organs of toxic
organic compounds into less toxic and better excreted inorganic ones seems plausible.
A similar process was also observed in mammals (Buhleret al., 1975; Norseth et Clark-
son 1970).

Translated: mgr Teresa Radziejewska
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BADANIA NAD WYSTEPOWANIEM ZWIAZKOW METYLORTECIOWYCH
W TKANKACH SUMIKA KAREOWATEGO (/CTALURUS NEBULOSUS)
PODDANEGO DZIAEANIU CHLORKU RTECI

Streszczenie

Sumiki kartowate (/ctalurus nebulosus) poddano kapielom w roztworze HgCl, oraz CH3HgCl o
stezeniu 0,15 mgHg/1 jedna godzing dziennie przez sze$¢ kolejnych dni. Oznaczenia zwigzk6w rteci w
migéniach, watrobie i nerkach ryb wykonano po uptywie jednego i czterech tygodni od ostatniej
kapieli. Rteé catkowita oznaczano metoda spektrofotometrii atomowo-absorbcyjnej, a zwiazki
metylorteciowe metoda chromatografii gazowej.

Stezenia rteci catkowitej i zwiazkdw metylortgciowych w migséniach, watrobie i nerkach ryb
poddanych dziataniu rteci nieorganicznej i organicznej byty znacznie wyzsze w poréwnaniu do grupy
kontrolnej (P <0,05).

U ryb kapanych w roztworze HgCl, stwierdzono zwiazki metyl ortgciowe we wszystkich badanych
tkankach. W watrobie i nerkach ryb kontrolnych nie stwierdzono zwiazkéw metylortgciowych,
obecno$é ich u ryb kapanych w HgCl, $wiadczy o tym, ze powstaty w organizmie po zadziataniu
chlorkiem rteci. Zwiazki metylortgciowe w mig¢sniach sumikéw kapanych w HgCl, wystgpowaty w
ilosci 10-krotnie wyzszej niz u ryb w grupie kontrolnej, w zwiazku z tym nalezy przypuszczac, ze
chlorek rteci zostat przeksztatcony w ich organizmie.
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M. Cryzsunxa

IICCIETIOBAHUE COZIEPKAHUA METWAPTYTEEBWX COEZMHEHWI B TKAHMAX
COMVKA-KOUKI (ICTATURUS NEBULOSUS ) [IOABEPTHYTOI'O AEACTBUK CYJEMW

Pe3nume

Comuru-Kowky (Ictalurus nebulosus) NOMEWanu B PACTBOP HgCl,, a TaKKe
CHzHgCl NpU KOHUEHTPamuy 0,15 Mr Hg/n Ha 1 4ac B TeueHNe 6  OUEPEAHHX
IHelt, OnpezeneHue COGAMHEHUM DTYTM B MHWIAX, MEUYEHW U MOYKAX PHO MPOBOAM-
1M CNycThs 1 U 4 HeZeam OT MOCHEAHEr'O0 NOMEeNEeHWA B pacTBope. OOuyw pTYyTh
onmpeZeNAn MeTOZOM aTOMHO-aGCOpPOLMOHHON CHEeKTPOYOTOMETpMM,  METUIPTYyTHE-
BHE COSAUHEHWA METOJOM ra3oBOoiff xpomarorpaduu. KoHueHTpauus ooumeif TpyTu u
METUIPTYTBEBHX COEAMHEHWUl B MHmWIAX, NMEYEHM ¥ IOUYKAX PHO MOABEPTHYTHX Zeil-
CTBUN HEOpTaHWYECKOHR ¥ OpraHMYECKO# DTYTHU, OHJA DHAUUTENBHO BHIIE KOHIEH-
TpPaIMKH 3TUX COeAMHEHU! § KOHTPOABHWX pu6 (P 0,05). ¥ pHG BHAEDPKUBAEMHX
B pacTBOpe HgCl, OGHApYX¥EHO METUJPTYTEHBHE COELUHEHMA BO BCEX WUCCHELOBAH-
HHX TKaHUAX. B NMeyeHU U MOYKAX KOHTDONBHHX DHG HE HAmIM METUIPTYTHEBHX CO-
enuHeHuit. UIx npucyrcTBUe y pHO MOMENEHHHX B DPACTBOD HgCl, CBUZETENBCTBYET
O TQM, YTO OHM BO3HMUKIM B OpraHU3Me NOCJe AeiCTBUA CyJleMH. METUIDTYyTHEBHE
COGZHMEHNUA B MHUIAX COMMKA-KOUKH BHAEDXMBAEMOTO B HgCl, HaGMOAANUCh B KO-
auvyecTBe B 10 pa3 BHWE, YeM y PHO KOHTDONBHHX. B CBA3KM C 3TUM HAZO mona-
raTth, 4TO HgClzdun NOZABEPTHYT Nepeo6pas30BaHuN B UX OpTaHMU3ME.
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