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ent dogs varied from 300-700 cc. However, 
the individual rate did not vary appreciably 
as the graph shows (Fig. 2 ) .  

At autopsy, there was no gross or histologi- 
cal evidence of duct dilatation or of pancreati- 
tis. 

Summary. This report describes a surgical 
procedure for preparing a pancreatico-duode- 
nal fistula and shows the daily volume af 
secretion for 2 dogs. 
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Antithyroid Effects of an Iodinated Hydroquinone Derivative." (26820) 

GEORGE S. SERIF AND LYLE E. SEYMOUR 
Department of Biochemistry, School of Medicine, State University of South Dakota, Vermillion 

A number of iodinated diphenyl ether de- 
rivatives have been evaluated with respect to 
their thyroid hormone-like or antithyroid 
properties ( 1 ) . No simple iodinated hydro- 
quinones or their derivatives have been evalu- 
ated however with respect to these character- 
istics. Since 2,6-diiodohydroquinone (DIH) 
has been suggested to be a potential degrada- 
tion product of thyroxine( 2 )  it was consid- 
ered of interest to determine whether this 
simple hydroquinone or its derivatives possess 
hormonal or antihormonal characteristics. 
Preliminary studies of the effect of DIH on 0 2  
consumption in mice revealed that its toxicity 
interferred with an evaluation of its hormonal 
or antihormonal qualities. The diacetyl de- 
rivative of DIH (DDIH) however proved 
relatively non-toxic and exhibited antithyroid 
effects. This paper reports the extent and na- 
ture of these characteristics of DDIH. 

Methods. The antithyroid characteristics 
of DDIH were measured through a study of 
its influence on the elevated 0 2  consumption 
of mice injected with L-thyroxine or L-triio- 

* This investigation was supported by research 
grant from Division of Arthritis and Metab. Dis., 
U. S. Public Health Service. 

dolthyronine. Methods and equipment used 
were essentially those af Maclagan et aZ.(3) 
except that exogenous L-thyroxine and L-tri- 
iodothyronine were injected at  levels of 2 mg/ 
kg and 1.68 mg/kg respectively. DDIH dis- 
solved in cotton seed oil was injected in 2 
equal portions, the first injected intraperitone- 
ally approximately 5 hours prior to the injec- 
tion of the thyroid hormone, and the second 
24 hours later. Measurement of 0 2  uptake 
was made 48 hours after first injection of 
DDIH. 

Results. The influence of DDIH on & con- 
sumption of mice is shown in Fig. 1. DDIH 
at  a dose level of 400 mg/kg has no significant 
influence on O2 consumption of untreated 
mice. Mice injected with 2 mg/kg of L- 
thyroxine, however, have significantly in- 
hibited O2 uptakes in presence of DDIH 
(P = < 0.001). 

The influence of various concentrations of 
DDIH on 0 2  uptake of mice is shown in Fig. 
2. DDIH appears to induce a measurable 
effect at a total dose of 300 mg/kg. The maxi- 
mum inhibitory effect appears to be a t  400 
mg/kg. Beyond this level the inhibitory ac- 
tion appears to have reached a plateau. 
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FIG. 1 .  Iiifluciicc of a tot'il close of 100 ing/kg of the diacetyl derivative of 2,6-diiodohydrc>- 
quinone (DDIH) on 0, consumption of micc in yrcwiice or ai)sence of 2.0 mg of exogenous L- 
thyroxine (T4). Vertical line :it top of each bar is 2 stand. deviations in length. 

FIG. 2. Effect of increasing coiiceiitrations of iuj. DDIH on inhibition of elevated 0, con- 
sumption of mice receiving 2 mg of exogenous L-thyroxine. Each solid circle represents an in- 
dividual reading with a separate group of 8 mice. Open circles represent avg of a given series 
of individual readings. 

FIG. 3. Influence of a total dose of 1000 mg/kg of DDIH on 0, consumption of mice in 
presence and absence of 1.68 mg of L-triiodothyronine. Vertical line at top of each bar is 2 
stand. deviations in length. 

FIG. IV. Generalized stmctures of coinyoulids with antithyroid activities. R and R' may he 
hydrogen or aliphatic groups. 

The influence crf DDIH on mice O2 uptake 
elevated by injections of L-triiodothyronine 
instead of L-thyroxine is shown in Fig. 3. It 
is apparent that DDIH has no inhibitory ac- 
tion in mice injected with L-triiodothyronine. 
Discussion. The observation that DDIH 

inhibits the elevation of 0 2  uptake in mice 
injected with L-thyroxine but not in those in- 
jected with L-triiodothyronine suggests that 
DDIH functions as am antithyroid compound 

in tlhe same manner as n-butyl-3,5-diiod+4 
hydroxybenzoate (BHDB) . Wilkinson et al. 
(4 )  have theorized that BHDB acts as an 
antithyroid substance by virtue of its ability 
to prevent deiodination of thyroxine to tri- 
iodothyronine, the active form of the thyroid 
hormone(5). 

These data do not establish whether DDIH 
is inhibitory per se or whether i t  must first be 
hydrolysed to the free hydroquinone to induce 
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an inhibitory response. Preliminary studies 
with P1 labeled DDIH indicate however that 
the major portion of injected DDIH is ex- 
creted via the urine in an unchanged form. 
If the compound is inhibitory per se this 
would indicate that an inhibitor of the deio- 
dinase responsible for thyroxine degradation 
need not possess a free hydroxyl group. This 
possibility has already been suggested by 
earlier authors ( 1 ) . 

Sheahan et a L ( 6 )  have generalized as to 
the structures of compounds which exhibit 
BHDB characteristics. They suggest that 
one of structures A or B of Fig. 4 is required 
for BHDB-like action. Our data would indi- 
cate that structure C must now be added to 
this group of antithyroid substances. 

Szimrnary. The diacetyl derivative of 2,6- 

diiodohydroquinone has been shown to be- 
have as an antithyroid substance. The avail- 
able evidence would suggest that the com- 
pound inhibits the deiodinase responsible for 
conversion of thyroxine to triiodothyronine. 
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Effect of Pregnenolone, Progesterone, and Derived Metabolites on 
Mammary Gland Growth in Rats.* (26821) 

H. c. DA-i,t w. R.  MILLER,^ AND c. w. TURNER 
(With technical assistance of Mary E. Powell) 

Department of Dairy Husbandry, University o j Missouri, Columbia 

A number of steroid compounds have been 
shown to have varying mammary gland 
growth promoting (mammogenic) capacities 
when injected into ovariectomized mice ( 1 ) . 
Differences in extent of lobule-alveolar growth 
were evaluated by visual examination of whole 
mounts of glands, and criterion of response 
was based on percentage of mice showing a 
minimum amount of lobule-alveolar growth 
after 10 daily subcutaneous injections of ma- 
terial to be assayed. More recently, improve- 
ments have been made in the method of meas- 
urement of mammary gland growth of mouse 
(2) and rat( 3), using desoxyribosenucleic 
acid (DNA) as an index of normal and experi- 
mental mammary gland growth. With these 
methods and employing a 19-day injection 
period (normal gestation) i t  is now possible 
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objectively to quantitate amount of mammary 
gland growth resulting from injection of a 
given amount of steroid. 

Recent studies(4) have established a ste- 
roidogenetic pathway involving the following 
transformations : pregnenolone + progeste- 
rone + 1 7a-hydroxyprogesterone -+ andros- 
tenedione + testosterone. Progesterone in 
synergism with estradiol has been shown to 
stimulate mammary gland growth in rats 
equal to that stimulated during pregnancy as 
measured by total DNA(3). It seemed of 
interest to determine whether pregnenolone 
would be converted to progesterone efficiently 
in ovariectomized rat as measured by mam- 
mary gland growth and further to determine 
whether steroids involved in the biosynthetic 
transformation of progesterone to androgens 
showed mammary gland stimulating proper- 
ties which might result from these further 
biogenetic changes. 

Materials and methods. Sprague-Dawley- 
Rolfsmeyer rats with an initiql weight of 220- 
250 g were ovariectomized. Animals killed 35 




