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Chloroform and other trlhalomethanes have been shown to or ig i -  
nate from reactions between chlorine and naturally-occurrlng 
organic precursors in water {Rook 197l). Data from a previous 
survey study (Symons et al.  1975) show total trlhalomethanes 
values ranged f rom 0.052-0.120 mg/L in over  lO0 c i t ies.  
Positive correlations with 1HM levels were observed by Cantor et 
al.  (1978) for several cancers including bladder, brain, non- 
Hodgklns lymphoma and kidney cancers In an epldemiological 
study. Chloroform (1CM) has been shown, at hlgh dose levels, to 
increase the tumor incidence In mice and rats (NCI 1976). 

Studies by l a rd i f f  (1976) demonstrated chloroform was not muta- 
genlc in the Ames bloassay using Salmonella typhlmurlum strains 
1AlO0 and 1A1535. Bromodlchloromethane, dlbromochloromethane 
and bromoform demonstrated a dose-related mutagenic response. 
Differences in biological responses between mice and rats have 
been attributed to differences in their relat ive rates of 1CM 
metabolism (Reitz et al. 1978).  Several predictive studies 
{Brown 1974; NCI 1976) estimate that the mouse metabolizes 1CM 
at a s igni f icant ly  different rate than the rat. lh is  study was 
in i t ia ted to determine the absorption, d istr ibut ion and excre- 
tion characteristics of four trihalomethanes (1CM, 1BM, DBCM and 
BDCM) using the carbon 14 labeled compounds under identical 
experimental conditions in both the mouse and rat. 

MATERIALS AND METHODS 

Commercially synthesized ~4C-IHM were diluted in corn ol l  to 
an act iv i ty  of lO0 mg/kg (16pCi/kg) for rats and 150 mg/kg 
(32pCl/kg)for mice.  This level of ac t iv i ty  was required to 
generate suff ic ient disintegrations (DPMs) for analysis. Male 
Sprague-Dawley rats weighing -250 g and male B6C3FI mice ~20 g 
each were used throughout these studies. All animals were 
fasted 16 hours overnight, then the compound under investigation 
was administered by ]ntragastrlc intubation. 

lhe rats and mice (5/cage) were housed In glass Roth-type 
metabolism chambers designed for the separate collection of 
urine, feces and expired a i r .  Room air was drawn by vacuum at 
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500 mLlmln through the chambers that were sltuated inside a 
California fume hood. The air leaving the chamber passed 
through the series of two traps, xylene/2-methoxyethanol and 
ethanolamlne/2-methoxyethanol, to collect the expired (a4C)- 
trlhalomethane and (a4C)-carbon dioxide, respectively. A 
circulating water bath cooled the urine to 4~ in the collec- 
tlon vessel. 

lhere were two phases of each exper imentat ion wl th  durat ions of 
8 or 48 hours ( ra t )  and 8 or 36 hours (mice). Each of the four 
compounds were studied in ser ies using 6 rats or 20 mice for 
each study group. 

lhe F i r s t  phase included the c o l l e c t i o n  of samples to monitor 
the expired a i r  and the ur lne of the animal for 8 hours a f te r  
which thne the animals were sac r i f i ced .  Urine samples were 
co l ]ected at 2, 4 and 8 hours. Expired a i r  samples were 
monitored at 0.5, l ,  1.5, 2, 3, 4, 5, 6, 7 and 8 hours. 

lhe second experimentat ion phase had a durat ion of 36 or 48 
hours. In th i s  segment, ur ine was co l lec ted  at i n t e r va l s  of 2, 
4, 8, 16, 24, 36 and 48 hours a f te r  dosing. The test  animals 
were administered feed and water ad l i b l t u m  a f te r  the i n i t i a l  8 
hours. Af ter  the 364 or 48-hour per iod,  the anlmals were 
removed from the chambers and necropsles were performed to com- 
pare organ and t issue res iduals  wi th those of the 8-hour study. 

Immediately fo l low ing  removal from the cage, the anlmals 
received an In t raper t tonea l  dose of pentobarb l ta l  (50 mg/m~) 
at 1 m~/kg of body weight. Under heavy sedat ion, the p e r i t o -  
neal cav i t y  was opened and, wi th a syr inge,  as much blood was 
withdrawn From the i n f e r i o r  vena cava as posstble u n t i l  co l lapse 
occurred, lhree m~ of blood were used for l i q u i d  s c i n t i l l a -  
t ion  count ing and the remaining por t ion  was sealed and placed in 
the u l t r a - f r eeze r  (-70~ For l a te r  ana lys is .  Also removed from 
the rodents were the u r ina ry  bladder,  the b ra in ,  both kidneys, 
the en t i r e  l i v e r ,  both lungs, -1 .0  g of ske le ta l  muscle, the 
pancreas, the stomach (no contents) ,  and the thymus. P re l im i -  
nary studies indicated that Lhese were the only organs wi th  a 
s u f f i c i e n t  degree of r a d i o a c t i v i t y  above the background level  to 
warrant i nves t i ga t i on .  

RESULTS AND DISCUSSION 

lhe data co l lec ted in these studies point  out d i f ferences of 
d i s t r i b u t i o n  and e l im ina t ion  in respect to ln tercompound/ ln ter -  
species comparisons. An attempt w i l l  be made to po in t  out the 
major trends in a summary manner, concerning organ d i s t r i b u t i o n ,  
r esp i ra to ry  e l im ina t ion  and u r ina ry  excre t ion .  

lhe to ta l  r a d i o a c t i v i t y  for sampled organs ranged From 3-6% of 
the to ta l  dose in the rats versus 5-14% for the mice (Table 1). 
lhe actual  data showed -4-5% of the to ta l  z4C-IHR in a l l  
organs for t l~e mice except in the ext rapolated to ta l  blood 
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volume In the IBM and ICM exposed mice, which contained almost 
10% of the total dose. lhe stomach wlthout contents, non- 
perfused l lver ,  and kidneys in both rodent specles were the 
organs of hlghest residual rad~oactlvlty levels (blood in IBM 
and 1CM also). 

lhe urine in both specles contained <5% of total rad~olabel at 8 
hours post-lntubatlon and <I0% of the total radiolabel at 36.4B 
hours for a l l  1HMs. Also in both species the rate of radlolabel 
excreted in the urlne was as follows: TCM>IBM>BDCM>DBCM 

lable I .  lo ta l  Percentage of Administered Act iv l ty Recovered 
Eight Hours Following a Single L Peroral Dose in 
Sprague-Dawley Rat a and B6C3FI Mice D 

% CO 2 % Unmet. % ~4C % ~4C lo ta l  ~4C 
Expired Explredr ~ Urine Total Organ . . . .  Recovery__ 

TCM 
Rat 6.5 64.B 2.6 3.6 7B.2 
Mouse 49.55 26.05 4.91 13.46 94.47 

BDCM 
Rat 14.2 41.7 1.4 3.3 62.7 
Mouse 81.20 7.18 2.17 3.18 92.71 

DBCM 
Rat IB.2 48.1 1.1 1.4 70.3 
Mouse 71.58 12.31 1.90 5.02 91.63 

TBM 
Rat 4.3 66.9 2.2 2.1 78.9 
Mouse 39.68 5.70 4.62 12.18 62.23 

aAverage of no less than 6 animals per group (dose = lO0 mg/kg) 
bAverage of 4 groups with 5 animals per group (dose = 150 mg/kg) 

lhe ma~orlty of a l l  compounds in both rats and m~ce was elimi- 
nated through the lungs In the expired alr w%thln B hours. The 
m~ce eliminated 40-81% of the total 14C-IHM as ~4C02 and 
~5-26% as the unmetabol~zed parent compound (Figures l and 2). 
lhe rats eliminated 4-18% of the total 14C-lHM dose as 
~4C02 and ~41-67% as the unmetabollzed parent 1HM (Figures 3 
and 4). The ha l f - l l f e  of the IHMs in rats was O.B hour for TBM, 
1.2 hours for DBCM, 1.5 hours for BDCM, and 2 hours for TCM. In 
the mice the ha l f - l l f e  of the 1HMs was 8 hours for 1BM, 2.5 hours 
for DBCM and BDCM, and 2 hours for TCM. 

lhe Intent of th ls study was to compare the pharmacoktnetlcs of 
selected bromlnated and chlorinated trlhalomethanes whose 
presence in our environment has stimulated concern for human 
health. 
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lhe l i terature describes extenslve work concernlng the uptake 
and ellminatlon of 1CM. I t  was reasoned that the 1CM data 
obtalned could serve as a basls for comparlson when evaluatlng 
the other THMs. 
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Areas of concern are the rate of pulmonary expiration, as 
unaltered parent compound and in the metabolized form, the rate 
of urinary excretion, and the tissue residuals. 

The percent of the dose that was exhaled varied considerably for 
each compound. Fry et al.  (1972) has shown that pulmonary 
excretions of 1CM and i ts carbon dioxide metabollte account for 
a majorlty of a single oral dose. The results of these studies 
show similar recoveries for 1CM and the other haloforms under 
consideration. 

I t  has been demonstrated (Hammer 1978) that there is a high 
degree of correlation between the part i t ion coefficient and the 
volume of distr ibut ion of a particular xenoblotic which in the 
case of these compounds would follow the halide order. In this 
study (volume of distr ibut ion ~- TBM>BDCM>TCM>DBCM), no similar 
trends were recognized. 

lhe data clearly i l l us t ra te  that each of these four compounds 
are acted upon by the body in a unique manner. BDCM and DBCM 
exhibit limited metabolic activation, which was shown by 
recovery of a higher percentage of the dose as parent compound. 
A greater amount of a4-C ac t iv i ty  is found in the blood 
following 1BM dosing than from any of the other three. This is 
consistent with work by Anders et al.  (1978) in which 1BM was 
shown to elevate carboxyhemoglobln levels considerably higher 
than tile other 1HMs. TCM is found in re lat ively large concen- 
trations in the urine, which indicates that i t  undergoes con- 
~ugatlon more extensively than do the other compounds. 

I t  Is obvious from the data that the mouse metabolizes these 
compounds to a much greater extent than the ra t .  In fact ,  the 
differences range from 4- to 9-fold (Table 1). 
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