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In an earlier investigation (1) we found 
that administration of the carcinogenic poly- 
cyclic hydrocarbon 3-methylcholanthrene 
(MCA) to rats markedly altered the metabo- 
lism of exogenous radioactively labeled thy- 
roxine (T4).  Our data suggested that the de- 
creased rate of iodine excretion and increased 
rate of fecal T4 excretion which was observed 
in MCA-treated rats was secondary to accel- 
erated hepatic conjugation and biliary secre- 
tion of T4. In the experiment reported herein, 
we have examined this possibility by inves- 
tigating the influence of MCA upon the biliary 
secretion of lnlI derived from a tracer dose of 
13'I-1abeled L-thyroxine ( 1311-T4). 

Materials and Methods. Virgin female 
Sprague-Dawley rats received a single dose of 
10 mg of MC.4 in 1 ml of sesame oil by 
intragastric intubation at age 60 days. Con- 
trol rats of the same age, sex, and strain 
received a single intragastric administration 
of only 1 ml sesame oil. Twenty-four hours 
later the rats were anesthetized with urethan 
and the bile duct was exposed and cannu- 
lated. One-half microcurie of 1311-T4 was ad- 
ministered iv. Bile was collected in hourly 
samples during the 4 hr period following in- 
jection of 1311-T4. A blood sample was taken 
from the jugular vein 30 min after injection 

The total radioactivity in each hourly bile 
sample and in a 50 pl aliquot thereof was 
counted in a well-type scintillation counter. 
Bile flow rate (ml/hr) was calculated from 
the ratio of these counts. The radioactivity in 
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of 1311 ,~~ .  

a 50 pl aliquot of each plasma sample was 
also counted. Biliary clearance of plasma l3lI 
(C1:311) was calculated for the first hour 
collection period according to the equation: 

(cpm/ml of bile) (ml of bile) 
cpm/ml of plasma G 3 l I  = 

Biliary radioactivity was analyzed by as- 
cending one-dimensional paper chromatogra- 
phy combined with radioautography. Chro- 
matograms were developed in a solvent sys- 
tem consisting of collidine: water: NH40H 
( 2 )  and applied to Kodak Blue-Brand X- 
ray film for radioautography. 

Results. The average total biliary secretion 
of 1311 by MCA-treated rats during the 4 hr 
collection period was approximately twice 
that by control rats (Table I).  The average 
volume flow rate of bile was also slightly 
higher, but not significantly so, in MCA- 
treated rats. Biliary clearance of plasma 13'1 
in MCA-treated rats was more than three 
times that observed in control rats during the 
first hour of bile collection. Chromatograph- 
ically, the major fraction of biliary I3 l I  for 
both MCA-treated and control rats appeared 
to be in the form of T4-glucuronide. 

Discussion. These data clearly indicate 
that the biliary secretion of radioactivity de- 
rived from a tracer dose of IR11-T4 was accel- 
erated in MCA-treated rats and suggest that 
this was due to the presence of a greater 
quantity of T*-glucuronide in the bile of the 
carcinogen-treated rats. The slight increase in 
bile flow rate in carcinogen-treated rats is 
not sufficient to account for the observed 
difference in biliary 1311 secretion. Further- 
more, the biliary clearance of plasma In1I in 
carcinogen-treated rats during the first hour 
was increased out of proportion to the differ- 
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T A B L E  I. Effect of MCA on the Biliary Secretion 
of Derived froin a Tracer Dose of L911-Labeled 

L-Thyroxine." 

Control MCA 

Biliary '.?'I secretion 
(% dose/hr) 

1st Iir 2.11 L 0 . 3 i b  5.46 t 0.47 
2nd Iir 2.63 & 0.36 5.40 L 0.43 
3rd Iir 2.17 & 0.32 4.37 & 0.44 
4th hr 2.32 & 0.32 5.06 L 0.56 
Total  9.23 2 1.1lCd 20.30 t 1.76" 

IWo vol flow ra te  1.64 2 0.13' 1.90 & 0.14O 

Plnstiis 1311 clearance 0.50 L O . O S h  1.69 5 0.21' 

(% dosc/4 I ir)  

(ml/hr) 

(nil/lir) (1st h r )  

a Twelve ra t s  in each group. Each r a t  received a 
single intragastric administration of either 1 ml 
of scsanie oil or 1 ml of sesame oil containing 10 
mg of MCA. One-half microcurie of mI-labeled L- 
thyroxinc was administered iv 24 h r  later. Bile 
was collected in  hourly samples during 4 h r  period 
following 131'I-labeled L-thyroxine. 

'' Mean & SE. 
Student 's  t test, level of significance: .001; 

f g  not significant; " .025. 

ence in bile flow rate. Thus, the results of 
this study are in general agreement with 
those of Goldstein and Taurog ( 3 )  who 
found that the carcinogenic hydrocarbon 3, 
4-benzpyrene stimulates biliary secretion of 
T,-glucuronide by increasing liver glucuronyl 
transferase. 

In recent years, increasing attention has 
been focused on the ability of MCA to alter 
the activity of a group of closely related 
microsomal enzymes which function in the 
metabolism of drugs and other foreign com- 
pounds (4-8). The stimulatory effect of MCA 
is specific to certain enzymes (9) ,  is not 
limited to the liver ( 10, 1 1 ), and is apparent- 
ly due to stimulation of enzyme synthesis 
( 1 2 ) .  The ability of MCA to increase the 
activity of drug metabolizing enzymes as- 
sayed in vitro is paralleled in vivo by acceler- 
ated rates of drug metabolism and by short- 
ened duration of drug action. The enzyme 
systems affected by MCA may also function 
in the metabolism of other hormonal sub- 
strates such as estrone ( 13), hydrocortisone 
(14),  and testosterone ( 1 5 ) ,  as well as T4. 

Our data are consistent with the hypothesis 
that the rate of hepatic conjugation of T4 was 
accelerated in MCA-treated rats, which re- 
sulted in an increased rate of biliary secretion 
and an increased fecal excretion of T4. 

Summary. Rats received a single dose of 
10 mg of 3-methylcholanthrene (MCA) . 
Twenty-four hours later each rat received a 
0.5 pCi of l"I-labeled L-thyroxine ( l3l1-T4). 
Bile was collected in hourly samples for 4 hr 
following *:{lI-T4. Average total ( 4  hr) biliary 
secretion of 1311 by MCA-treated rats was 
approximately twice that in control rats. Av- 
erage volume flow rate of bile was not signifi- 
cantly different in the two groups. During the 
first hour of bile collection, biliary clearance 
of plasma l3II in MCA-treated rats was more 
than 3 times that in control rats. The major 
fraction of biliary 13*1 in both groups ap- 
peared to be T4-glucuronide. 
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