AscorBIc AcID SYNTHESIS IN RATS

TABLE 1. Body and Organ Weights of Decorticate Rats Treated with Propylthiouraeil.*

Initial Final
No. body wt body wt Thyroid Ovaries Adrenals Uterus
Group animals (2 (mg) N
I 6 198 = 4.8t 208+ 52 13.1=x .6 23+ 58 63222 2711278
1T 3 207 = 4.6 198 + 7 40.5 + 1.5 48 7+62 CO 6+29 290.7 + 32.8
11T 4 196 = 3.9 164 +10 202+ 1.0 358427 9.8 +3.3 2693 +13.7
Iv 4 201 £4.1 162+ 9.4 322+ 12 383+29 08 5+41 27114182
AY 3 199 =32 162 + 4.0 ﬂ +24 372232 533230 2519151

*Group I = Untreated c;iltrols I = propy ithiouraeil-treated controls; III & IV — de-

cortieate rats allowed one wk for post-operative recovery;

for post-operative recovery.
days and killed on 11th day.
t All figures given as mean = stand. error,

tion. it appears that, whatever extra-hypo-
thalamic nervous pathways may be concerned
in modifying hypothalamic activity, none of
these are mediated primarily by the neocortex.

Summary. Removal of the neocortex in
female rats did not greatly affect the goitro-
genic response to propylthiouracil adminis-
tration nor the weights of the adrenals. ovar-
ies or uteri.

In vivo Synthesis of Ascorbic Acid by the Alloxan Diabetic Rat.
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The capacity of the albino rat to synthesize
ascorbic acid has been known for many years.
but only recently has the mechanism of syn-
thesis been partially clarified. King and as-
sociates(1) reported that certain compounds
accelerate synthesis and excretion of ascorbic
acid. One of these compounds, Chloretone.
has been used extensively in the study of pre-
cursors and mechanism of ascorbic acid syn-
thesis in the rat. Chloretone is capable of in-
creasing urinary excretion from a basal rate
of 0.3 mg to 50 mg/24 hours. The evidence
that glucose is a precursor for ascorbic acid
in the rat is conclusive. Jackel, Mosbach.
Burns and King(2) injected uniformly la-
beled C* glucose into Chloretone treated rats
and found 0.3% conversion into ascorbic acid.
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Degradation studies indicated that ascorbic
acid was also labeled uniformly. This work
suggested that glucose is the precursor and
that the entire molecule is used. Horowitz,
Doerschuk and King(3) injected D-glucose-
1-C™ into Chloretone stimulated rats and
found approximately 56% of the total activ-
ity in carbon 6 of the excreted ascorbic acid,
the position expected according to theory.
Horowitz and King(4) similarly showed con-
version of glucose-6-C'* to ascorbic acid-1-
(%, More recently Burns and Mosbach(5)
have shown that the normal rat as well as
Chloretone-treated animal converts D-glu-
cose-1-C' to ascorbic acid-6-C1%.

The purpose of this study was to ascertain
whether or not the synthesis of ascorbic acid
by Chloretone-stimulated rats is affected by
the diabetic state in which the primary meta-
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TABLE I. Urinary Excretion of Ascorbic Acid by Rats before and after Addition of Chlore-
tone to the Diet.*

Urinary aseorbic acid (mg/24 hr)

Fasting blood , \

sugar, mg % Milk Milk + Chloretone
Control (11) 81+ 15 76 = 47 22.03 = 9.89
Alloxan diabetie (12) 284 +119.5 3.40 + 1.21 25.3 =+ 5.65
” resistant (6) 111 += 24 2.03 &= .51 23.5 -+ 5.04

Statistical Comparison of Ascorbic Acid Excretion.

b Pt “
Before Chloretone After Chloretone

Alloxan diabetie vs control
Alloxan resistant vs control

Alloxan diabetic vs alloxan resistant

<.005 >.10
<.025

* Values given — mean —+ stand. dev.

bolic deficiency apparently is represented by
decrease in the hexokinase reaction and the
conversion of glucose to glucose-6-phosphate.

Methods. Twenty-seven male and 4 female
rats, weighing approximately 190 g and of
the Sprague-Dawley strain, were fasted for 24
hours and then maintained on a diet of evap-
orated milk until excretion level of ascorbic
acid was stabilized and a suitable number of
control levels obtained. Animals were kept
in metabolic cages and urine collected over
24-hour periods. Three groups of animals
were employed: 1. Normal; 2. Alloxan dia-
betic; 3. Rats given alloxan but which main-
tained blood sugar levels below 140 mg %.
The rats in group 2 were made diabetic by
intramuscular injection of 0.1 ml of 10% al-
loxan solution/100 g body weight. After ex-
cretion of ascorbic acid stabilized, 20 mg of
Chloretone was added daily to the diet in all
groups of animals. Excretion of ascorbic
acid in urine was determined on the 1st, 2nd,
4th, and 6th days after addition of Chlore-
tone. There was no appreciable increase in
excretion after the 6th day. Ascorbic acid
was determined by the Bolin and Book(6)
modification of the Roe and Xeuther(7)
method. Urine was collected as described
by Schwartz and Williams(8). Somogyi’s
(9) method was used for blood sugar deter-
mination.

Results. The results for 11 normal control
rats are shown in Table I and demonstrate a
mean excretion of ascorbic acid of 0.76 -+
0.47 mg/24 hrs. After 6 days of evaporated

t Level of significance.

milk plus Chloretone, they excreted a mean of
22.03 =+ 9.89 mg/24 hrs. The 12 alloxan dia-
betic rats excreted a mean of 3.4 == 1.2 mg/
24 hrs while on evaporated milk and after 6
days of Chloretone, excreted a mean of 25.3
=+ 5.65 mg/24 hrs. The third group, consist-
ing of 6 rats, had been injected with alloxan
but did not show much elevation in their fast-
ing blood sugar. This group was arbitrarily
called alloxan-tesistant and was included with
the series because they demonstrated an in-
crease in the ascorbic acid excretion while on
evaporated milk, giving a mean value of 2.03
—+ 0.51 mg/24 hrs. The mean excretion after
6 days of evaporated milk plus Chloretone
was 23.5 =+ 5.04 mg/24 hrs in this group.
Mean fasting blood sugar for the normal con-
trol rats was 81 -+ 15 mg/100 ml, for the al-
loxan diabetic animals 284 + 119.5 mg/100
ml, and for the alloxan-resistant rats 111 =+
24 mg/100 ml.

Statistical comparison of the 3 groups is
shown in the table. It is apparent from the
level of significance that the alloxan diabetic
and normal rats were in statistically different
groups relative to excretion of ascorbic acid
while on evaporated milk. This was also true
of the alloxan-resistant and normal rats. The
level of significance is somewhat lower when
the alloxan diabetic and alloxan-resistant
groups are compared, but the difference is
statistically significant. There was no sta-
tistical significance between all 3 groups after
adding Chloretone to the diet.

Discussion. 1t is evident that the alloxan
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diabetic rat is capable of synthesizing as
much ascorbic acid as the normal rat under
the stimulus of Chloretone. This suggests
that the usual pathways of glucose utilization
which are blocked or inhibited in the alloxan
diabetic rat are not necessary for the synthe-
sis of ascorbic acid. Thus, the conversion of
glucose to glucose-6-phosphate apparently is
not an essential reaction for the synthesis of
ascorbic acid.

The excretion of ascorbic acid in the 3
groups is much different while on evaporated
milk only. The alloxan diabetic rat excreted
far greater quantities of ascorbic acid than
did the normal rat. Among the possible ex-
planations for this observation are the follow-
ing: (1) Alloxan has a toxic action on the
tubular reabsorption mechanism in the kid-
ney resulting in increased ascorbic acid ex-
cretion and stimulus to synthesis. (2) There
is competition in the tubular reabsorption
mechanism between glucose and ascorbic acid
with preference to reabsorption of glucose,
thus effecting increased ascorbic acid excre-
tion and, in turn, stimulating increased basal
synthesis. Competition between glucose and
ascorbic acid reabsorption has been demon-
strated in the dog by Selkurt(10). (3) In-
creased blood sugar by mass action effect
. stimulates increased synthesis. There is some
evidence to show that added glucose feeding
does not increase synthesis of ascorbic acid.
Perhaps the sustained high level of blood
sugar in the diabetic does increase the rate of
synthesis. Any one of these explanations
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would also explain the observation that the
alloxan-resistant animal excreted more ascor-
bic acid than did the normal, but less than
the diabetic rat while on evaporated milk only.
Tt seems that the second hypothesis may rep-
resent the most likely explanation.

Summary. Synthesis of ascorbic acid is
not impaired in the alloxan diabetic rat, in-
dicating that the hexokinase reaction is not
necessary for this synthesis. Ascorbic acid
excretion by the alloxan diabetic rat and the
alloxan-treated but nondiabetic rat is greater
than for the normal rat while on evaporated
milk only.
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