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Acetylation of Sulfanilamide as Influenced by the Thyroid." 

J. FHAENKEL-CONRAT AND DAVXD M. GREENBERG. 
I J rom the Division of Biochemistry ,  Universi ty  of California Medical School, Berkeley.  

The acetylation of sulfanilamide has proved 
to be a useful reaction for the determination 
of the acetylating capacity of the animal or- 
ganism. The reaction has b e n  shown to 
take place in the liver1v2 in most animal 
species and to be irrever~ible.~-~ An increase 
in the degree of acetylation was observed 
following the adlministration of various 
metabolites, such as pyruvate,7*10 
lactateJ7 alcohol6 and g lu~ose .~  The in vitro 
experiments of Klein and Harris2 and of 
Lipmann'l demonstrated an increased reac- 
tivity if acetate, pyruvate, lactate, aceto- 
acetate, or acetoin were added to the reaction 
vessels. Lipmann, using pigeon liver as the 
most adaptable tissue for these studies, found 
the conjugation to take place not only in 
the slice but also in homogenates and even 
in extracts of the liver. 

Inasmuch as the thyroid greatly affects 
metabolism and products of intermediary 
metabolism have been shown to influence the 
degree of acetylation of administered aromatic 
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amines, a study of the effect of the thyroid 
on the in vivo acetylation of sulfanilamide 
was undertaken. 

Methods and Results. The experiments 
here reported were carried out on female 
rats weighing approximately 200 g. The 
series consisted of untreated controls, rats 
which had received1 a diet consisting of 1% 
desiccated thyroid for 2 to 3 weeks, rats 
w,hich had been thyroidectomized 2 to 3 
months prior to the experiment, and rats 
which had received 0.1% thiouracil in their 
drinking water for 3 weeks. The animals 
were fasted overnight, injected with 5 ml of 
approximately 1 % sulfanilamid'e solution, 
put in. metabolism cages with free access to 
food and water for 24 hours, and the urine 
collected and analyzed according to the meth- 
od of Bratton and Marshall.12 The total 
amount of sulfanilamide excreted was approx- 
imately the same in all instances. The per 
cent of lthis amount which was acetylated 
varied! with the experimental mndlitions; 
these data are recorded in Table I. 

Statistical analyses13 of the data were car- 
ried out by the standard procedure for small 
samples of determining the standard error of 
the difference between the 2 means. In  the 
experiments using hyperthyroid rats, the 
difference between the means of the control 
and experimental groups was more than 3 
times 'the standard1 error, the dlifference be- 
tween the means of the controls and thio- 
uracil-treated1 group was 2.5 and between 
the controls and throidectomid group it was 
2.2. Taken in conjunction wilth the proba- 
bility of the occurrence of the deviations de- 
rived from Fisher's "t" table, which is shown 
in Table I, the difference found in the hy- 
perthyroid group appears to be definitely 
significant; the differences in the thyroid- 
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ec t omized - and thiouracil- trea t ed gro~ips  
just barely significant, 

The results show that both h!.pertlirt)itli~iii 
and thyroidectomy productd il decrease in 
the degree of acetylation of ,iulfanilamidt.. 
whereas thiouracil treatment caused an  in- 
crease. I t  is difficult to interpret the vari- 
ance in the effects of thyroidectonij- and 
thiouracil. A4 possible explanation ma!- he 
that  thiouracil exerts other effects than tho>: 
depressing the activity of the thyroid. 

I t  may be noteworthy to compare these 
results with the changes observed in an en- 
tirely different experiment. in which the high 

the liver were dietermined under similar con- 
ditions : l4 hyperthyroidism was associated 
with a decrease in the specific activity of the 
labile phosphorus, thyroidectomy with no 
change in this value, and thiouracil treat- 
ment with an increased1 specific activity of 
the lahilc phosphorus. 

The influence of the thyroid 
on the acetylation of sulfanilamide was 
?tudied. Hyperthyroidism and thyroidec- 
toinq‘ caused a decrease in the amount of 
sulfanilamide acetylated ; thiouracil treat- 
ment led to an increase. 
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Effect of Penicillin on Blood Coagulation.* 
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Moldavsky, Hasselbrook and Caternol have 
recently reported that both oral and intra- 
muscular penicillin consistently shorten the 
coagulation time of normal blood and produce 
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a nonretractile clot. These authors also ob- 
served decreased bleeding times in, patients 
receiving penicillin. Hines and Kessler2 
demonstrated increased senslitivity to heparin 
in 2 of 10 cases receiving penicillin but 
found no changes in the platelet counts or 
prothrombin times. 

The widespread use of penicillin makes 
this an  important cliniical problem. There- 
fore, it  was (decided1 to investigate more thor- 
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