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The to~~ic a c t i o n  of the  mercury compounds and t h e i r  b i o -  
a v a i l a b i l i t y  depends on the chemical s t u c t u r e  of  the 
compound. I t  i s  we�9 known~ t h a t  mercurv compounds tan 
be transformed i n t o  me ta l i c  mercury or to  a l h y l  mercur~ 
compounds i n  the environment.  Th is  t r a n s f o r m a t i o n ,  cau- 
sed by microorganisms was observed in  the  s o i l  (Tonomura 
and Kanzaki 1969)~ water and b i o l o g i c a l  media (Magos et  
a l .  1964) and human faeces (Edwards et  a l .  1975). 

Therefore~ the idea t h a t  i n o r g a n i c  mercury ingested i n  
small q u a n t � 9  w i t h  d a i l y  meals can be p a r t l y  t r a n s -  
formed i n t o  a l k y l  mercury compounds tan not  be r e j e c t e d  
w i t h o u t  p r i o r  e• Resul t  of such s t u d i e s  should 
be of spec ia l  importance~ because of the  e x c e p t i o n a l y  
h igh t o •  of methylmercul-y ion (MeHg) and i t s  
delayed neuro to~ ic  a c t i o n  e s p e c i a l l y  when ~~ u te r~  
exposure i s  concerned (Bartholome et  a l .  1984). 

Th is  s tudy aimed at  the  i n v e s t i g a t i o n  of  the 
i n o r g a n i c  mercury compounds i n f l u e n c e d  by the 
of the g a s t r o i n t e s t i n a l  t r a c t .  

r a t e  of  
con ten ts  

MATERIALS AND METHODS 

Our p re l im ina ry~  unpubl ished e::periment showed t h a t  the  
t race  amounts of methy�9 ion (MeHg) can be round 
i n  the  con ten ts  of  g a s t r o i n t e s t i n a l  t r a c t  of r a t s  
r e c e i v i n g  50 micrograms of i n o r g a n i c  mercury (HgCI 2) 

d i r e c t l y  to  the stomach by a probe. These small  
q u a n t i t i e s  of MeHg (5-6 ng/ml of the  i n t e s t i n a l  
conten ts )  suggested the p o s s i b i l i t y  of methylmercury 
fo rmat ion  i n  the jejunum and caecum con ten ts .  They a l so  
suggested t h a t  even i f  t h i s  compound i s  formed in  b igqer  
amounts i t s  d e t e c t i o n  or q u a n t i t a t i v e  a n a l y s i s  tan be 
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i n t e r f e r e n c e d  by i t s  r a p i d  a b s o r p t i o n  from the  gas-  
t r o � 9  t r a c t  (Bernard and Purdue 1984). For t h i s  
reason the  expe r imen ta l  approach e s t a b l � 9  t he  use of  
the  i n t e s t i n a l  loops i n  ~~ ~~~�87 c o n d i t i o n s .  

The ~xper iment  was c a r r i e d  out  on Wis ta r  male r a t s  
(200~ 10g b.w. ) kept be fo re  t he  expe r imen ts  on t he  
s tandard  l a b o r a t o r y  d i e t  f o r  t h r e e  weeks i n  t he  12 h 
l i g h t  dark regime and c o n s t a n t  t empera tu re  21~I~ A f t e r  
12 h of  s t a r v a t i o n  t he  an ima ls  were k i l l e d  w i t h  l i g h t  
e t h e r  a n a s t h e s i a ,  and t he  p a r t  of  the  g a s t r o i n t e s t i n a l  
t r a c t  from duodema t o  caecum was removed. 

The i n t e s t i n a l  loops were prepared as f o l l o w s .  The whole 
caecum and aprox.  12 cm of t he  o t h e r  i n t e s t i n a l  segments 
were i s o l a t e d  and p laced i n t o  50 ml er lenmayer  f l a s k s  
f i l l e d  ~ i t h  ~ ~5 ml o f  b u f f e r e d  g lucose  i n  R inger  s o l u t � 9  
acco rd ing  t o  Rowland (1974).  1 ml o f  t he  s t e r i l e  HgC1 2 

s o l u t i o n s  (5 and 10 /ugHg/ml)  was i n t r o d u c e d  i n t o  t he  

i n n e r  space of  t he  loops by a s p e c i a l l y  designed probe 
to  p r o v i d e  the  equal d i s t r i b u t i o n  of  t he  s o l u t i o n  a long 
t he  loop.  The c o n t r o l  loops  con ta i ned  1ml of  0.9% NaC1 
s o l u t i o n  i n s t e a d  of  HgC12. 

The i n t e s t � 9  loops  were suspended i n  t he  f l a s k s  i n  
such way t h a t  t h e i r  2-3 cm end ings  emerged over the  
l i q u i d  su r f ace .  The f l a s k s  were t i g h t l y  c losed  and t h e i r  
c o n t e n t s  were �9  � 9  37~ f o r  16~ 24 and 48 hours .  
Je j una l  loops  were a l s o  i ncuba ted  i n  anaerob ic  c o n d i -  
t i o n s .  

A f t e r  i n c u b a t i o n  t he  MeHg c o n c e n t r a t i o n  i n  t he  i n t e s t i -  
na l  c o n t e n t s  and i n  t he  i n c u b a t i o n  s o l u t i o n  were measu- 
red .  MeHg from t he  i n t e s t i n a l  c o n t e n t s  was e x t r a c t e d  
us ing  t he  method proposed by Edwards (1975),  and d e t e r -  
mined by g a s - l i q u i d  chromatography w i t h  e l e c t r o n  cap tu re  
d e t e c t o r  acco rd ing  t o  EPA (1974) .  

RESULTS AND DISCUSSION 

MeHg was § i n  a l l  t he  i n t e s t i n a l  segments used i n  
these expe r imen ts .  No MeHg was found i n  t he  i n c u b a t i o n  
s o l u t i o n s .  The c o n c e n t r a t i o n  of  MeHg i n  v a r i o u s  
� 9  segments a { t e r  16, 24 and 48 hours  oT i n c u -  
b a t i o n  a r e  shown i n  Tab le  1. 

I t  was found t h a t  appro~: imate ly  0 .05 t o  0.26% of  t he  
i n t r o d u c e d  mercury was conve r ted  i n t o  MeHg. In t h e  
c o n t r o l  samples from the  duodema and je junum MeHg was 
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not detected~ an0 in ai1 cases of the controls from 
caecum 2-3 mm peaks of the same as MeHg reten™ ~ime 
were observed. In table I these peaks were defined as 
%rates. 

The results show that relat �9 between the initial 
HgC �9 concentrations, incubation rime and the amounts of 

MeHg formed in the loops were similar in all the exami- 
ned segments of the gastrointestinal tract. However, 
there are also some diFferences that are clearly visible 
when interpreted graphically (Fig. I). 

Table I. Concentration of methylmercury (MeHg) y the 
contents of the intestinal loops (ng/mlZSD) 

Intestinal HgCI 2 

segment introduced 
(,ug) 
J 

Incubation time (hours) 

16 24 48 

Duodemal 
0 (4) n.~. 
5 (b) 6 . 6 u  

I0  (0) 5 . 1 - 4 . 4  

(4) n .~ .  (4) nTd. 
(5) 7 . 2 - 5 . 1  (5) 8 .0+6 .2  
(5) 7.6+4.9 (5~ 11.2-5.8 

J e j u n a l  0 
( ae rob i c  5 
c o n d i t i o n s >  I0  

(4) nTd. 
(~) o.0-3.8 
(~> 8.1~4.8 

(4) n.~. (4) n .~ .  
(5) 7.7-6. ~ (5) 9.6~5.8 
(5) I ~ 62? 1 (5)14.3-7.9 

J e j u n a l  0 (4) n~d. 
(anaerob ic  5 (5) 7 . 1 - 4 . 3  + 
conditions) 10 (5) 7.9-4.b 

(4) n.~_. (4) n.~. 
(5) ~ ' ~  = '  " " , . y 8 (5) l™ 2+6.9 
(5> 9.9-7.1 (5) Ii.3-6.8 

Caecal 
0 (4) tra™ (4) traces (4) traces 

u 5 (6) 5.~~b.l (5) " .... ~ 0 (4)13.1 14.3 
10 (6)11.1-9.2 (5) 22.421b.7 (4)18.4-16.8 

SD - s tandard  d e v i a t i o n ,  n . d .  - ho t  de tec ted  
Numbers of  samples are placeO i n  b racke t s  

The f o l � 9  s i m i l a r i t i e s  can be observed:  
- h i g h e r  MeHg c o n c e n t r a t i o n s  i n  t he  expe r imen ts  w i t h  t he  

h i g h e r  i n i t i a l  HgCl~ c o n c e n t r a t i o n s ,  

- h i g h e r  MeHg c o n c e n t r a t i o n s  a f t e r  l onge r  i n c u b a t i o n  
t ime ,  

- h i g h e r  MeHg i n c r e a s e  between 16-24th hour o f  i n c u -  
b a t i o n  than  between 24 -48 th  hour o f  i n c u b a t i o n .  

The amounts of  MeHg Formed i n  t he  duodemal loops  (F ig .  

2 8 5  
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la) 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 rime was prolonged. 

Larger di~ferences were observed in the Dejunal loops 
(Fig. Ic), a �9 even �9 this case twi~e as large 
HgCI~ concentration at the begining of the experiment 

did hot resu �9 in twice as large MeHg formation. 

In the caecal contents J?elatively rapid increase in MeHg 
concentration was observed after 24 hours of incubation 
followed by much slower increase or even decrease after 
4S hours (Fig. lb). No differences in MeHg formation in 
aeroOic and anaerobic conditions were shown (Fig. le,d). 
These results are difficult to explain. However, it �9 
quite possible that some Foie can be played by the 

di~ferent volumes of the intestinal contents �9 the 
Ioops prepared from various segments of the intestine 
(Rowland 1984). In these experiments the volume of the 
intestinal contents of duodenum ~as always the smallest~ 
and in the caecum the largest. 

An attention should be given to the slower increase in 
MeHg formation in the second stage of incubation 
(between 24th and 48th bout). This might be due fo the 
possible degradation processes, which was also suggested 
by the results o™ Edward's (1985) and Rowland's (1984) 
studies. The answer to the question whether both methy- 
lation and demethylation processes take place simultane- 
ously in the same intestinal environment could throw 
moFe light on the Tare of mercuFy in the organism. This 
problem fs now under study in out laboratory. 

These results suggest that the methylation of inoFganic 
mercury compounds in the gastrointestinal tract fs 
possible. On the other hand~ if fs well known that the 
mean merEury intake with food ranges within wide limits 
and exceeds the value of 130 /ug Hg/week (Ludwickl 1987, 

Buchet et al. 1983~ Sche �9 and Diehl 1973). Therefore, 
the intensity of the methylation processes should be 
bor n in mind duJ-ing the risk assessment procedu~-es when 
the mercury intake is concerned. This problem was also 
stressed by Bartholome (1984), who discussed the risk of 
the possible microintox` caused by methylmercuric 
iono 
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