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Cel} division in the various tissues is contzolled by the neurchumoral regulator system of the body. The
thyroid gland plays an {mportant part in this regulating system. I A, Alov's experiments [1] with thyroid hor-
mone injections and methylthiouracil blockading of the thyroid gland have shown that the thyroid hormone is
a powerful stimulator of cell division, Other authors, on the basis of almost identical experiments, are inclined
to consider the thyroid hormone as an antimitotic agent [6, 7, 8},

The purpose of this work was to clarify the importance of the thyroid gland in the regulation of cell di-
vision, by using other methods to stimulate and suppress its function,

EXPERIMENTAL METHODS AND RESULTS

In the first series of experiments, we studied mitotic activity change in varfous organs when the thyroid
gland had been completely removed,

The experiments were done on white rats, The thyrold gland was removed bilaterally by the usual method,

After the death of the animals, histological inspection of the operation region checked the completeness of the
gland’s extirpation. Mitotic activity was determined only in those animals in which the gland had been com-
pletely removed. In the control animals, the thyroid gland was exposed by operation, but not damaged orre-
moved, The experimental and control animals were killed 10 hours after the operation, and mitotic intensity
was determined in the epithelium of the cornea, inzestine, tongue and skin, Mitotic intensity in the tissues was
judged according to the amount of dividing cells in an area of 1,65 mm? and according to the coefficient of

- the phases (the relation of the two first mitotic phases to the two ensuing ones), The dividing cells were counted
on four sections (10 microns) taken from one region, 100 microns apart, Mitotic activity in the cornea was de~
termined on total preparations. The data was statistically processed by the Fisher-Styudent method,

Table 1 shows the results of the first serfes of experiments,

TABLE 1
Change in Mitotic Intensfty After Extirpation of the Thyroid Gland

Animal o %J Numter of mitoses(M = m) and coefficient of the phases (K)
group gﬁ Cornea Intestine Tongue Skin
]
Conuol 6|99 +£6.5 K=3.2{399+15.0 K=4.2'40.3¢4.5 K=2.4] 36+1.5 K=4.3
Th{roid
gland "
extirpation | 7 160.0+6.9 K=3.6/3154 5.4 K=4.3‘34.6:1:5.3 K=3.0; 26£1.5 K=3.9
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Thus, complete removal of the thyrold gland caused mitotic actvity to decrease, Ten days after the ex~
tirpation of the gland, mitotic intensity had decreased 11/, times in the epithelium of the comea, intestine,
tongue, and skin, This same rclatively small decline In mitotic actvity was also observed in experimens with
6-methylthiouracil blockade of the thyroid gland {1, 2). Evidently, the other mechan(sms regulating cell divi-
sion can partly compensate for the exclusion of the thyrold gland, '

In a second series of experiments, we studled mitotic activity change in the same organs with a hyper-
functioning thyroid gland.

White mice were injected with a thyrotropic hormone, To prepare the thyrotropic hormone, acetonizing
powder was extracted from the anterior lobe of the hypophisis of large horned catde by a 0,1 N solution of
NaHCO, for a perfod of 24 hours in the cold, For a perlod of 8 days, the mice were injected subcutaneously-

- with 0,3 ml of the extact twice daily {a dose equivalent to 10 ml of the acetonizing powder of the hypophisfs
per 100 g of weight), The control animals were Injected with a corresponding amount of a phystological solu-
tion. After the death of the mice, the thyrold gland was examined histologically,

Fig. 1. White mouse thyroid gland under conditions of normal
maintenance of the animal, '

A repeat injection of the thyrotropic hormone given the white mice caused activation of the thyrold
gland. The gland increased in size and incurred hyperemia; the follicular epithelium became cylindrical {n
form; the central follicl_es grew smaller and partlally emptied; the collold became vacuolized, and epithelial
prolifératicn was observed (Fig. 1, 2). At the same time that the functional actlvity of the thyroid gland in-
creased, change of mitotic acdvity occurred in the experiment:l organs (Table 2),

Mitotic mtemltj increased 2’/, tmes in the eplthelfum of the comea and i:ongue, 11[' times in the epi~
thelfum of the intestine, and 2-2Y/, dmes in individual experiments,

The results of the experiments show that the thyrotropic hormone s a stimilator of cell division in the
body. Thyrotropic hormone activation of the thyrold gland caused mitotic activity In the different organs to
apprectably increase, The removal of the thyroid gland {s attended by a decrease in mitotc actvity,

Several authors [3, 4, 5] have shown that one of the activators of the thyrold gland is the process of daily
fllumination, Accessory illumination of the animals also caused mitotlc actvicy to increase {6], Comparing
these facts, we decided that the mitotc stimulation effected by iight is probably tealized through the thyroid
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TABLE 2
Change {n Mitotic Intensity When the Thyrold Gland is Activated by the Thyrowoplc
Hormone

Number of mitoses(M £ m) and coeificient of the pﬁaieﬂg)

B3

Animal group E'Sg
5 &g Cornea Intestine Tongue

A = '

Contral 8 192.33:7.9; K=1.0{ 324115 K=1.5| 2341.7; K=1.6
Thyrowopic hormone | 15 im.&s.s: K=1.1] 491+23.9; i(::.oi 63.843.8; K=1.0

gland. We conducted a third serles of experfments to study the role of the thyroid gland In the activadon of
cell division under conditions of accessory flluminadon of the anfmals,

Fig. 2. Thyrold gland of a white mouse after the thyrotropic
hormone injection,

_The flrst group of experiments {n this series studied mitotic activity change under conditlons of accessory
{lluminadon, The experiments were conducted in March and April on white mice, The experimental animals
were kept in glass Jars and given accessory {llumination datly for 10 days for 5-6 hours, beginning at 7 p.m.
(electric 60 w bulb at a distance of 2 meters), The control group of mice were kept in cells, without accessory
{llumination,

The results of the experiments are given in Table 3,

As is evident from Table 3, with accessory {lluminadon mitotc Intensity increased 2%, times in the epi-
thelfum of the comea; in the epithelium of the tongue, there was no essential change, Changes in the structure
of the thyrold gland attesting to {ts increased actvity were stmultaneously observed, In the thyrold glands of
the majority of mice, increase in the height of the foilfcular epfthelium, vacuolization of the colloid, and, in
some experiments, the almost.complete disappearaace of the collold were observed (Fig. 3), The degree of
change in the thyroid gland varled in different animals; In all cases {t was considerably lower than when the
gland was activated with the thyrotropic hormone,
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TABLE 3
Change {n Mitotic Intensity due to Accessory Hlumination

§ _é Number of mitosea(M + m) and coefficient of the phases(K)
Animal group [ES

3 g Cornea Intestine Tongue
Control 13 609;!: 9.7 K=11 2914£155; K=-09] 46+ 8.1; K=1.0
Ulumination 13 161413.3; K= 2. R—0. Ay Kl d
Contiol + 6-rmethyl- 6 * 33; K=12] 428+19.2; K=038] 421 7.3; K=1.4

thiouracil 18 | 95.24+138; K=1.3302.54169; K=1, s K=
Nlumination + methyl+ = . * K=1918.9214.5; K=1.0
thiouracil 9 | 8%il;  K=09 2784118 K=03 5% 3.2: K=1.}

These observations allow the hypothesis that mitotic activity change in accessory illumination is associa~
ted with the actlvation of the thyroid gland by light. To verify this hypothesis a second group of experiments

was conducted in this serles.

s archdped 5

Fig. 3. Thyroid gland of a white mouse after accessory {llumi-
naton,

The conditions of maintenance and accessory {lluminadon for the experimental and control animals were
the same as in the first group of experiments. Five days before the beginning of the experiment, we began to
add 6-methylthiouracil, which causes hypofunction of the thyroid gland, to the food of the experimental and
control animals (5 mg & day per mimal) Methylthiouracil administration was continued during the accessory
{llumination period, and, in this way, the experimental and control animals recelved this preparaton for a
period of 15 days. .

The 6-methylthiouracil administration caused a typical gotter-formiug reaction (hypertrophy of the gland,
increase in epithelial height, proliferation, emptying of separate follicles).

Mitotic activity change in the epithellum of the cornea, intestine and tongue showed that, when the thyrold
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gland was blockaded by 6-methylthlouracil, accessory illuiaination of the animals did not stimulate mitotic
activity (Table 3). Moreover, in those mice which had been subjected 0 accessory illumination, there was
even a slight (statistically unreliable) decrease in the intensity of cell division. Therefore, one must also note
that the mice which hzd received 6-methylthiouracil did not endure accessory illumination as well as the
normal animals in the first group of the experiments,

The results of this experimental serfesimply that the Increase fa mitotic activity which occurs in accessory
illumination is accomplished through the thyroid gland. Activadlon by light of the thyroid gland causes the
intensity of cell division to increase, as do the other methods of intensifying the gland's functon,

Thus, the experiments described show that the thyroid gland plays an important role {n the regulation of
cell division in the body.

The thyrotropic hormone is a powerful stimulator of cell division, and the activation of cell multiplica -
tion by different environmental factors (in our experiments, light) Is, in a series of cases, done through the thy-
roid gland.

SUMMARY

Experiments carried out on white rats have shown that the complete extirpation of the thyroid gland
decreases mi totic activity in different tissues. Injection of thyrotropic hormone increased thyroid gland and
mitotic actvity., The latter is also increased in the case of accessory illumination of animals, This reaction
proceeds by means of the thyroid gland activation; after the blockade of thyroid gland with methylthiouracil,
accessory illumiration of mice does not bring about an increase of cell division in the tissues,
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