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Biosynthesis of ascorbic acid by rats fed a high level of dietary tyrosine
under toxic and adapted ceonditions

That a high level of dietary tirosine = toxic 1o rats s well establinhedt * thongh the
nature of this toxwcity 1= not clear. 1t has also been reported? that rat~ can adaps
to a high tyrosine intake. This adaptation s indicated by a return o foaver oxometion
levels of intermediary metabolites of tvrosine and s correlated with an movease w
growth rate. However, little is known about the mechamsm of this adapiation. R
ascorbic acid is known to have a role in tvrosine metabolism?, i seomed worthwhile
to examine whether the biosynthesis of ascorbic acid by the Jiver tissues of tais &
affected during feeding toxic amounts of tyvrosine and after adaptation to these high
amounts of tyrosine.

In our experiments, albino rats of either sex. weighing o850 g wete wsed. They
were fed a basal diet containing ¢ °, casein prepared according to HuNvon of b))
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Tyrosine at 5 % level was mixed with the diet at the expense of an equivalent amount
of sucrose. The tyrosine-toxic rats were sacrificed simultaneously with control rats
within 3—4 weeks of the experimental period when they developed acute toxic symp-
toms, as described by earlier workerst—3, The tyrosine-fed adapted rats, on the other
hand, were sacrificed simultaneously with control rats within 9—10 weeks of the
experimental period by which time they had recovered from the toxic symptoms.
The synthesis of ascorbic acid by the liver tissues of these rats were studied in vitro,
bv following the method of CHATTER]EE éf al.® using D-glucuronolactone as substrate.

TABLE 1

SYNTHESIS OF ASCORBIC ACID in vityo BY LIVER TISSUES OF TYROSINE-TOXIC,
TYROSINE-FED ADAPTED AND CONTROL RATS

The test system contained 0.02 M phosphate buffer (pH 7.4), 0.025 M p-glucuronolactone, o.05 M

KCN and 0.63 ml of enzyme preparation”™ (equivalent to 157 mg wet tissue) in a total volume
of 2.5 ml, Incubated for 1.5 h at 37°, in air (6).

pmole of ascorbic acid
synthesized*=*

Tyrosine toxic (8)""* 0.13 + 0.01
Control (7) 0.34 + 0.02

Tyrosine-fed adapted (6) 0.33 4 o0.03
Control (6) 0.34 & 0.02

.

* A 259, liver homogenate was prepared in 0.25 M sucrose solution. The homogenate was
centrifuged at gooo x g for 40 min at 0°. The resultant supernatant was used for the assay.
" Figures in the parentheses represent the number of animals assayed in each group.
“** Values represent mean - standard error of mean.

There was a marked decrease in the synthesis of ascorbic acid by the liver tissues
of the tyrosine-toxic rats as compared to the controls but in the case of the adapted
rats this synthesis was much increased and was equal to that of the controls (Table I).
Furthermore, sex difference was found to have no effect on the relative synthesis of
ascorbic acid by rat-liver tissues under these conditions.

Fron these observations it would appear that tyrosine toxicosis in rats might
be related with the reduced biosynthesis of ascorbic acid by the liver tissues. It is
also apparent that biosynthesis of ascorbic acid plays a part in the adaptation to
high tyrosine intake.

However, the results do not indicate the mechanism by which ascorbic acid
biosynthesis is inhibited in tyrosine-toxic conditions. It might be that tyrosine or
some of its metabolites is acting as inhibitor. Studies on the mechanism of this in-
hibition in tyrosiae-toxic rats and the ascorbic acid concentration of various tissues
of rats under tyrosine-toxic and tyrosine-fed adapted conditions are in progress.
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A new variant of abnormal methaemogicbin: Hb Meadem

The ability of haemoglobin to bind reversibly molecular oxvgen depends on the
specific native structure of this haemoprotein. It is therefore to e expected that many
different structural alterations of the haemoglobin molecule, of dematurational as
well as genetic origin, result in a loss of the respiratory properties of haemoglobin
and lead to spontaneous oxidation of the haemoglobin iron (formatiom of methaemo-
globin) in presence of oxygen. About ten genetic variants of hasmoglobim possessing
abnormal « or 8 chains!-2 and occurring in methaemoglobin form {kmowm as 3 haemo-
globins) are known at present. A variant with different spectrochemacal properties
then those of the known Hb M types is described below.

The haemoglobin under study has been found in four cvamotic bat otherwise
symptomless subjects from three generations of a Polish fammilly. The absorption
spectrum of destromatized haemolyvsate treated with K Fe(CN) shorsed im these cases
an elevation characteristic for Hb M instead of a minimum at 6oo my; addition
of cyanide resulted in a normal cyvanmethaemoglobin spectrum {(Friz. z). When the
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Fig. 1. Absorption spoctra (0.0167 M phosphate buffer, pH 6.6) of methaems
©, patient; @, calculated abnormal; (2, abnormal isolated from starch gd
globin (identical for patient and normal comizel).
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