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Effect of Ablation of Neocortex on Ability of Pituitary to Secrete

Thyrotropin in the Rat.*
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It has been shown that lesions in the an-
terior hypothalamus will interfere with secre-
tion of thyrotropin by the pituitary(1-4).
Since it has not yet been ascertained whether
the hypothalamus exerts a primary role in
controlling thyrotropin secretion or merely
transmits influences from higher centers, the
present investigation was undertaken. Orig-
inally, it was planned to study thalamic prepa-
rations, but it was not possible to keep such
animals alive more than one week in spite of
forced-feeding and daily antibiotics. There-
fore the operation was limited to removal of
the neocortex. Such animals had a reason-
able survival and permitted evaluation of the
goitrogenic response to propylthiouracil ad-
ministration. The size of the goiter produced
was considered an index of the ability of such
animals to secrete thyrotropin in response to
maximal stimulus.

Materials and methods. Female Holtzman
rats of the same age, weighing approximately
180-200 g were used as both control and ex-
perimental subjects. Removal of the neocor-
tex was accomplished by exposing dorsum of
skull through a longitudinal incision, scraping
away the galea, and coagulating the under-
lying vascular tissue by application of elec-
trocautery to the skull. A dental drill was
then used to perforate the skull in several
places along the border of muscle insertions
and the piece of bone was removed with the
aid of small bone cutters. This exposed most
of the dorsum of the brain with very little
bleeding. The neocortex was then removed by
suction through a fine glass pipette under
direct vision. The ablated cortical tissue was
replaced by small pieces of oxycellulose and
the skin sutured over the operative site with-
out replacement of the dorsum of the skull.
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Postoperative care included intramuscular
penicillin for the first few days and intraperi-
toneal isotonic saline until the animals began
drinking spontaneously. Pelleted and pow-
dered purina checkers were supplied ed lib.
In 2 groups, one week of postoperative recov-
ery was allowed and in one group 5 weeks.
One ml of propylthiouracil suspension in 10%
acacia containing 30 mg/ml was then injected
subcutaneously once daily at rotated sites.
Control animals received only the propyl-
thiouracil injections. All animals were
killed 11 days after beginning propylthioura-
cil treatment and thyroids, adrenals, uteri and
ovaries weighed on a 200 mg torsion balance.
The skin and mandible were removed from the
skulls of the decorticate animals. After a few
days fixation in formalin, the brains were
then examined to determine the extent of
cortical ablation.

Results. The autopsy data are summarized
in Table I. No great difference was found
between the goitrogenic response of the con-
trol and operated animals nor did the other
endocrine organs examined show striking de-
viation of the operated from control animals.
Although gross inspection of the brains of the
operated animals revealed that ablation of
the neocortex was not always quite complete,
no correlation existed between deficiency of
cortical tissue and size of the thyroid or other
organs examined. It is possible that the
slightly smaller thyroid weights of the oper-
ated animals reflect their inferior nutritional
status.

This study failed to demonstrate any sig-
nificant loss of hypophyseal function after re-
moval of the neocortex in the rat. Previous
studies by Davis(5) indicated that removal
of the neocortex in this species did not inter-
fere with mating, pregnancy or parturition.
Since lesions of the hypothalamus can lead to
such profound alterations in pituitary func-



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-



