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deficient by thiamine-deprivation and by admini- 
stration of the thiamine antagonists oxythiamine 
(OTh) and pyrithiamine (PTh). At the onset of 
symptoms, rats were sacrificed and the oxidative 
decarboxylation of various ar-ketoacids studied in 
the tissues by a spectrophotometric method with 
Fe(CN), as the electron acceptor. In liver mito- 
chondria thiaminedeprivation, OTh-treatment, and 
PTh-treatment all caused a reduction in the rate of 
oxidative decarboxylation of pyruvate (to 24.3, 
46.2 and 43.1 prr cent of the normal rate, respcc- 
tively). Thr rate with a-ketoglutarate was affected 
only by thiamine-deprivation (66.2 per cent of 
normal). With r-ketoisovalerate and cc-keto-P- 
mcthylvalvrate, nonr of the deficiencies had a 
significant effect. In kidney homogenates all three 
types of deficiency caused a marked reduction in 
pyruvate oxidation (41.8, 44.3 and 37.9 per cent of 
normal, respectively) but only thiamine-deprivation 
and PTh-treatment caused a decrcasc in a-keto- 
glutarate oxida.tion (45.i and 65.2 per crnt, respec- 
tively). OTh had no effect. In brain homo- 
grnates PTh-trcatmrnt caused a drcrrasc in both 
pyruvate and a-kctoglutaratc oxidation (to 48.0 
and 50.6 per cent of normal, respectivrly), while 
there was no change in thiamine-deprived and 
OTh-trrated brains. The decreased rates of 
osidativr drcarboxylation could be largely restored 
to normal by the in &cl addition of cocarboxylase. 
Brain and kidney homogenates did not osidise 
a-kctoisovalerate and r-keto-p-methylvalerate. 

70 Metabolic Pathways of Tetraiodothyro- and 
Triiodothyro-Acetic and Propionic Acids. 
E. 1’. FLOCK, J. L. Uor.r.~a~ and G. H. C. STOBIE 
(U.S.A.). 

Ma,jor metabolic pathways for thyroxine (T4) and 
3:5 :3’ triiodothyronine involve removal of an 
iodine atom from the benzene ring with the side 
chain and thus inactivation of these hormones. 
Conjugates of the products 3:3’:5’ triiodothyronine 
and 3:3’ diiodothyronine are excreted in the bile of 
dogs with livers hut accumulate in the blood and 
urine of dogs without livers. Analogues of the 
thyroid hormonrs. labellcd with Is11 in the 3’ or 5’ 
position, were studied in dogs with biliary fist&s 
and in dehepatized dogs. In dogs with biliary 
fistulas tetraiodothyroacetic acid (TETRAC) was 
metabolized much more slowly than T4; much lrss 
Ia11 was excreted in bile or urine. Large amounts 
of unchanged TETRAC with smaller amounts of 
3:3’:5’ TRIAC were found in the blood. Trtra- 
iodothyropropionic acid (TETPROP) was partially 
deiodinated to 3:3’:5’ TRIPROP which accumu- 
lated in the blood as the amount of unchanged 
TETPROP decreased. Roth of these compounds 
of propionic acid were excreted in bile as gluco- 
siduronides. Triiodothyroacetic acid and 3 :5 :3’ 
triiodothyropropionic acid were rapidly cleared 
from the blood and excreted in the bile chiefly as 
glucosiduronides, with small amounts of the sulpho- 
conjugates of 3:3’ diioclothyroacetic acid and 3:3’ 

diiodothyropropionic acid. In dogs without livers, 
the sulphoconjugates of these 3 :3’ diiodo- com- 
pounds were found in larger amounts in both blood 
and urine, but the major metabolites appeared to be 
sulphoconjugates of 3’ monoiodo-derivatives. 

71 Relations between Structure, Velocity of 
Biological N-hydroxylation ana Toxicity of 
Aromatic Amines. H. UEHLEKE (Germany) 

l\j-hydroxylation of aromatic amincs in the body 
forms highly toxic mcthemoglobin forming hydroxy- 
lamine derivatives and seems to bc impor-tant in 
allergy and carcinogen&s. Liver microsomes in 
the prvscnce of TPKH and osygen can p~ti)rm thv 
reaction. This is the first time that vnzymaric 
Dj-hydroxylation has been achievrd irz ;ilro and 
that one of the few toxication mechanism\ has bt~,n 
elucidated biochemically. The velocity of S- 
oxydation in vitro ant1 in r,im depnlds on the chemical 
structure of aromatic aminrs. hnilinr, naphthy- 
laminc ant1 2-aminofluorrne are slowly o+zctl. 
P-substitution of aniline by electron-attracting 
group5 increases the velocity of N-hydrosylation in 
the animal and in vitro. Compounds \\ith ion- 
izable p-substituents (-COOH,-SO,H) a~(’ not 
measurably attacked, presumably becaure of lat 
insolubility. Mono-N-alkylanilincs arc h)-dr-ox)-- 
lated fastrr than aniline, the alkyl being r~~mo~cd a\ 
aldehyde in thr reaction. Le\,els of nsydized 
aminrs in the animal and yclocity of N-hJ-dro\l) !a- 
tion by liver microsomcs are compared with toslclr> 
and mcthcmoglobia forming capacity of the corrr(v 
ponding amines. The reaction of IX-hydrosylation 
will bc discussed in view of other known hydroxyla- 
tion mechanisms of aromatic compound\. TIM. 
toxication mechanism de~cribetl gives II> a 1~ ~t’l 
underrtanding of rhe toxicity and side etl+ct\ <)I 
many drugs. 

72 Mechanisms of Activation and Induction of 
Rat Liver Tryptophan Pyrrolase. 0. G~tm- 
W.RD and P. FEICELSOS (U.S.A.). 

The parentcral administration of a nr~mbrr 01’ 
agents cause an increased level of tryptophan 
pyrrolase activity in the liver of rats. These agents 
include hormones, drugs and the substrate of the 
enzyme, tryptophan. The elevation of rnz?-mc 
activity can be as much as IO-fold. 

Tryptophan pyrrolase is an unusual hrme- 
enzyme in that in normal liver much of it esiyts in 
the free apo-protein form, the presence of \\hich can 
be revealed by the addition of hematin to the aasa) 
mixture.“’ Increasrd activity can therefore result 
both from saturation wth cofactor or from increased 
apo-protein concentration. Methods havr been 
developed to distinguish between the two mechan- 
isms, and differentiation between the modes of action 
of the various inducing agents has been achieved. 
The administration of cortisone or reserpine results 
in the accumulation of the apo-enzyme form of 
tryptophan pyrrolase in the liver. However. upon 


