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Effect of Pyridoxal S-Phosphate in the 
Presence of Vanadyl Ions on the 

De-iodination of Thyroxine 

IN the course of a recent investigation of the effects 
of metal ions on the de-iodination of thyroxine, it was 
suggested that sulphydryl groups are involved in the 
regulatory mechanism of de-iodination on the cellular 
level1 • 2• 

Pyridoxal 5-phosphate has been shown to induce 
in vitro in the presence of certain cations, for example, 
vanadyl or aluminium, the catabolism of sulphydryl
carrying amino-acids•-•. It was of interest to 
check whether the pyridoxal phosphate-vanadium 
complex can affect the rate of deiodination in 
vivo. 

Groups of 10 mice of local strain were used. 0·1 mi. 
of the investigated material in saline solution was 
injected intraperitoneally. One hour after injection, 
the mice were injected with thyroxine labelled with 
iodine-131. Two hours later, the mice were killed 
and the amounts of labelled protein-bound iodine and 
of iodide in serum were determined as follows : the 
serum proteins were precipitated by trichloroacetic 
acid (TCA), in the presence of iodide hold-back carrier, 
and centrifuged. Then the supernatant and washings 
were collected and the iodide was precipitated with 
1M silver nitrate. The labelled protein-bound iodine 
and the labelled silver iodide were counted, 
and the ratio of 131lfl81PBI + 1311 was calculated. 
This ratio increases when de-iodination is en
hanced. 

Oxygen consumption-rate was also determined and 
the procedure adapted was as follows: the measuring 
system consisted of an Erlenmeyer flask of 1,200 mi. 
which was attached to a differential manometer filled 
with a silicon fluid (density 1·10). A known volume 
(100 ml.) of soda-lime inside a meshed container was 
introduced into the flask. Air-flow through the flask 
could be controlled by a stopcock. The measure
ments were carried out in a thermostat at 22 ± 0·5° C 
using three mice at a time, the weight of which was 
determined. Before each measurement, air was passed 
through the flask for a few minutes, the stopcock was 
then closed, and the change in pressure was followed 
by the differential manometer. 

The results given in Table 1 show that whereas 
pyridoxal phosphate alone has no effect on the rate 
of de-iodination, vanadyl ions have a certain effect of 
enhancement. However, when vanadyl ions are 
administered simultaneously with pyridoxal 5-phos
phate, the catalytic effect of vanadyl ions is doubled. 
It can be further seen from Table 1 that the oxygen 
consumption-rate diminishes as the rate of de-iodina
tion increases. 

The effect of thyroxine on pyridoxal phosphate
level in liver•· 7 and the effect of the latter compound 
on the deamination of thyroxine• have been reported. 
Our observation is, however, of a different phenom
enon, namely, an effect on the rate of thyroxine de
iodination. The fact that pyridoxal phosphate alone 
has no effect on thyroxine metabolism shows that, 

within the short time of our experiments, there is no 
interference with the different modes of action of 
pyridoxal phosphate. The activation of pyridoxal 
by vanadyl ions is rather specific to alpha-beta 
elimination3 •9 and strongly suggests that it 
decreases the level of sulphydryl groups in the 
organism. 

The results corroborate our former observations' 
that sulphydryl groups are involved in the process of 
de-iodination and that this process is not parallel to 
but reciprocal with the oxygen consumption-rate. 
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PHYSIOLOGY 

Effect of Cortisone on the Urinary 
Excretion of Histamine in the Hyper

thyroid Rat 
RECENT work has emphasized that histamine 

metabolism in the rat may be influenced by adreno
corticaP·2 and thyroid'·' hormones. Various obser
vations also indicate that these two groups of hor
mones may be functionally related in certain respects. 
It was therefore of interest to examine the action of 
cortisone on the urinary excretion of histamine in the 
hyperthyroid rat. It has been shown3 that the rat 
treated with thyroxine has a high urinary histamine
level, and there is evidence that the high urinary 
histamine is the result of an increased rate of histamine 
synthesis•. 

The urine of female, non-pregnant Sprague-Dawley 
rats (initial body-weight about 150 g) was collected in 
24-h portions under hydrochloric acid. The rats 
were given 10 g of a semi-synthetic, histamine-free 
food. The free urinary histamine (!Lg histamine base 
per 24 h) was determined by bioassay on the ileum of 
guinea pigs2 • All rats were given aminoguanidine to 
prevent inactivation of histamine by histaminase' 
( diamine oxidase). 

Liothyronine was given subcutaneously in a dose of 
0·05 mgfratfday. Cortisone was given intramuscu-

Table 1. EFFECT OF PYRIDOXAL 5-PHOSPHATE 1N THE PRESENCE OF VANADIUM ON THE RATE OF DE-IODINATION OF THYROXINE AND ON 
RATE OF OXYGEN CONSUl!PTION 

Compound Dose per mouse 1111/181PBI + "'I Difference S.D. 
(mg) (X 100) (%) 

Oxygen consumption Difference 
rate (mi. 0 1 /mln/g) (%) 

Controls 3·0 0·28 0·065 
Pyridoxal phosphate 0·4 2·6 0·28 -13·3 <70 
VO++ 0·2 3·7 0·28 +23·3 >99 

0·065 
0·039 -40 

Pyridoxal phOBphate 0·4 4·5 0·19 +60·0 >99 
+ vo++ Q-2 

0·028 -57 
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