EXPERIMENTAL BIOLOGY

EFFECT OF VITAMIN B;; AND COMBINED ADMINISTRATION
OF VITAMIN Bj; AND THYROID EXTRACT ON THE THYROID
GLAND OF RATS DURING REPARATIVE REGENERATION
AFTER SURGICAL TRAUMA
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The information concerming the effect of vitamin By, on function of the thyroid gland is very contradictory.
Some authors [3, 9] describe the depressant action of cobalamin, attributing it to the presence of cobalt [4.5%) in
the compound, prolonged administration of which depresses the function of the gland [8, 8, 12, 17). Others 2, 13,
14, 17] deny that vitamin By, has any influence on the function of this gland and consider that it simply neutralizes
the action of thyroxin. However, the admiinistration of cobalt salts or vitamin By, does not always give positive re-
sults [11.

The study of the effect of massive doses of vitamin By, on the processes of reparative regeneration of the
skeletal muscles in rats [7] motivated an investigation of the changes in the microstructure of the thyroid gland of
the same animals.

Taking into consideration results showing the positive effect of vitamin By, in hyperthyroidism [3, 8, 9], it
was interesting to study the result of its action on the gland in conjunction with thyroid extracts in the same experi-
mental conditions.

EXPERIMENTAL METHOD

A study was made of the thyroid gland of 65 male rats weighing 200-250 g, on which a standard injury was in-
flicted to the tibialis anterior muscle, 5 mm in diameter, in aseptic conditions and under ether anesthesia, and of
the thyroid of 6 intact rats. The experiments were performed in the autumn. The glands were investigated 7, 10,
15, 20, 25, 30, and 45 days after the operation. Altogether four series of experiments were carried out on the rats
undergoing the operation. In series I the animals received vitamin By, in a daily dose of 30 ug for 20 days after the
operation, and thereafter until 45 days after the operation they received 20 pg on alternate days. In series II the
rats received, besides the vitamin, thyroid extracts by mouth in a dose of 25 mg on altemate days. Series III was
the control. The rats of series IV received thyroid extracts.

The material was fixed in Zenker-formol, and stained with Carazzi's hematoxylin with eosin and with iron
hematoxylin by Heidenhain's method. The maximal and minimal diameters of the follicles were measured and
the mean values of each 100 measurements were calculated. The height of the follicular epithelium and the de-
gree of vacuolation of the colloid were also studied.

EXPERIMENTAL RESULTS

In series III in the early postoperative periods (7 days) some degree of stimulation of thyroid gland function
was observed, as shown by the small size of the follicles (mean diameter 18 ), the higher than normal follicular
epithelium (normal 7.5-9 4), and the considerable vacuolation of the acidophilic colloid (see figure, b and c).

With an increase in the postoperative period, the diameters of the follicles also increased (see table). Consequently,
the rate of elimination of intrafollicular secretion into the blood stream gradually fell in the postoperative period.

Hyperfunction of the thyroid gland during regeneration has been observed by other investigators [4, 6]. It
has been shown [6] that operations carried out under local anesthesia inhibit the functions of the gland for various
periods of time (stress). Under general anesthesia, because of the blocking of pain sensation, stimulation of the
gland is often observed.
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Variations in Diameter of Follicles and Height of Follicular Epithelium of Thyroid Glands of Rats Undergoing Operation and Receiving Vitamin By,

Vitamin By, Together with Thyroid Extracts, and Thyroid Extracts Alone (in u)
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Hyperfunction of the gland in the early postoperative periods
in the present experiment was associated with the process of repar-
ative regeneration after trauma and attributed to an increase in
the body’s requirements of thyroid hormone [5]. However, the
present author's conclusions, like those of other workers [4, 6],
differ from conclusions expressed after certain other investigations
[10, 11]. Under the influence of vitamin By, (experiments of
series I) the follicles increased considerably in size (see table);
vacuolation was absent in the basophilic colloid, which was firmly
packed and contained a number of fissures. The height of the
follicular epithelium came close to normal (7.2 y) only on the
Tth day after the operation, and at other times the epithelial cells
were low, with dark, dense nuclei. Similar results have been ob-
tained by other workers [8, 9].

The polymorphism of the follicles under the influence of
vitamin By, was much more marked than normal (see table), and
the peripheral follicles with their low epithelium reached a dia-
meter of 288 1, indicating delay in the phase of elimination of
intrafollicular colloid. The positive action of vitamin By, some-
times observed in hyperthyroidism may possibly be due to the fact
that it prevents the secretion of colloid into the blood stream.

The dose of vitamin By, used in the present experiment was
evidently a "shock"™ dose [8, 157 and it depressed the thyroid func-
tion to such an extent that no postoperative changes, in the direc-
tion of an increase in function, were observed.

For convenience in the subsequent account the experiments
of series II (vitamin By, and thyroid extracts) will be compared
separately with series IV (thyroid extracts) and series I (vitamin
By).

Initially in the experiments of series II (see figure, ¢ and
table), while the process of wound healing took place intensively
the mean diameters of the follicles were almost identical with
those in series IV; the difference between the maximal and min-
imal diameters also was very small. However, starting with the
15th day of combined treatment these indices were ‘higher than
the corresponding values in the experiments of series IV (see fig-
ure, c). The height of the epithelium on the 10th day (series ID)
corresponded to the lower limit of normal (7.5 p). By the 15th
day it had fallen and was close to the values in series IV (see
table), but did not reach them and in the later periods remained
slightly higher than them. On the 10th day in series IV the epith-
elium was low, inactive and contained dense nuclei, but with an
increase in the postoperative period the epithelium showed a ten-
dency to diminish in size. This indicates depression mainly of
the phase of colloid synthesis under the influence of thyroid ex-
tracts.

During combined treatment with vitamin By; and thyroid ex-
tract, the diameter (especially the maximal diameter) of the fol-
licles did not reach such high values as during treatment with
vitamin By, alone. The height of the epithelium in the rats of
series [ and II was small. Evidently during combined treatment
the stage of secretion of colloid into the blood stream was de-
pressed by vitamin By, and the stage of its synthesis was depressed
by thyroid extract.
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Note

The figure referred to throughout this article was omitted in the original.



