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CeU division in the various ti~ues is controlled by the neurohumoral regulator system of the body. The 
thyroid gland plays an important part in this regulating system. I. A. Alov's experiment, [1] with thyroid hor- 
mone injections and methylthiouracLl blockading of the thyroid gland have shown that the thyroid hormone is 
a powerful stimulator of ceil 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 ceil di o 
vision, by udng other methods to stimulate and suppress its function. 

E X P E R I M E N T A L  M E T H O D S  AND RESULTS 

In the fi~t  series of experiments, we studied mitotic activity change in vaflons organs when the thyroid 
gland had been completely removed. 

The experiments were done on white rats. The thyroid gland war 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 wa~ 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, intestine, tongue and skin. Mitotic intensity in the tissues was 
judged according to the amount of dividing cells in an area of 1.65 mm t and according to the coefficient of 
the phases (the relation of the two fL~t mitotic phases to the two ensuing on~).  The dividing ceils were counted 
on four sections (10 microns) taken from one region, 100 microns apart. Mitotic activity in the cornea war de-  
termined on total preparations. The data was statistically processed ~ the Fisher-Styudent method. 

Table 1 shows the results of the first series of experiments. 

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

Animal ] ~ 

 onP 

Control 6 
Thyroid 

gland 
extirpation 7 

Number of mftoscs (M ~ m) and coefflcien,~ of the phases ("K) 

Cocnea Intesdne Tongua Skin 

99 •  K=3.~ 

60.04-6.9 K=3.E 

399+15.0 K--4.2 

3154- 5.4 K=4.,~ 

40.3=E4.5 K=2,4 

34.64-5.3 K=3.C 

36:E 1.5 K--4.3 

264-1.5 K--3.9 



Thus. complete removal of the .thyroid gland caused mltotlc.activity to decrease. Ten days after the ex- 
tirpation of the gland, mitotic intensity had decreased 11/t times in the epithelium of the cornea, intestine, 
tongue, and skin. This same relatively small decline in mitotic activity was also observed in experiments with 
6-methylthtonracil blockade of the thyroid gland [1, 2]. Evidently, the other mechanisms regulating cell divi- 
sion can partly compensate for the exclusion of the thyroid gland. 

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

White mice were trdected with a thyrotropic hormone. To prepare the thyzotropic hormone, acetonizing 
powder was extracted from the anterior lobe of the hypophlsls of large horned cattle by a 0.1 N solution of 
NaHCO s for a period of 24 hours in the cold. For a period of 8 days, the mice were injected subcutaneously- 
with 0.3 rnl of the extract twice daffy (a dose equivalent to 10 rrd of the acetonizing powder of the hypophids 
per 100 g of weight). The control animals were injected with a corresponding amount of a ~yslological lolu- 
tion. After the death of the mice, the thyroid gland was examined histologically. 

Fig. L White mouse thyroid gland under conditions of normal 
maintenance of the animal. 

A repeat .injection of'the thyzotropic hormone given the white mice caused activation of the thyroid 
gland. The gland increased in size and incurred hyperemia; the follicular epithelium became cylindrical in 
form; the central follicles grew srr~ller and partially empflcd~ the coUoid became vacuolized, and epltheIgsl 
prollferaticn was observed (Fig, L 2). At the same time that the functional activity of the thyroid gland in- 
creased, change of mitotic activity occurred in the .experimem: I orgam (Table 2). 

intenslty incre ed times In the e thelium of the co ea and tongue, I'I   me, in the 
thelium of the intestine, and 2-21/z times in individual experiments. 

The results of the' experimenu show that the thyrouoplc hormone h a stimulator of cell division in the 
body. Thyrotroplc hormone activation of the thyroid gland caused mitotic activity in the different organs to 
appreciably increase. The removal of the thyroid gland is attended by a decre~e in mitotic activity. 

Several authors [3. 4, &] have shown that one of the activators of the thyroid gland is th~ process of daily 
illumination. Accessory illumination of the animals also caused mitotic activirt ' to increase [6]. Comparing 
these facts, we decided that the mitotic stimulation effected by light is probably ~eal/zed through the thyroid 
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TAgL~ 
Change in Mitotic Intens/ty When ~ e  Thyroid Gland Is Act/vated by the Thyrotropfc 
Hormone 

Control J 8 
Thyrotropic hormone 15 

Number of mltoses(M ~ m) and coeHlclent of the phasefK) 

Co, ne. I Intestine ! Tongue 

92.34-7.9; K=I.013244-15:K=l.51 234-l.7; K=i,6 
192.8+8.5; K= I . l l  4914-23.9; K--I .0 63.84-3.8; K = I . 0  

I i 

gland. We conducted a third series of experiments to study the role of the thyroid gland In the activation of 
cell division under conditions of accessory illumination of the animals. 

. : ~ ? , .  .... : ~  . . . . ,  /-  . . . . . .  . ~ 

Fig. 2. Thyroid gland of a white mouse a far  the thytotropic 
hormone injection. 

The first group of experiments in thls series studied mitotic activity change under .cOndlti~.. s of accessory 
Illumination, The experiments were conducted In M~rch and April on white mlce; The experimental animals 
were kept in glass Jars and given accessory illumination daffy for 10 da~ for 5-6 hours, begin~ng st 7 p.m. 
(electric 60 w bulb at a distance of 2 meters). The control group of :mice were kept in cells, without accessory 
illumination. 

The results of the experiments are give~ in Table 3. 

As is evident from Table 3. with accessory illumination mitotic tntenstty increased 2I/s timel in the epi- 
thelium of the cornea; in the epithelium of the tongue, there was no ,essential change. Changes in the structure 
of the thyroid gland attesting to its increased activity were simu'taneously Observed. In the thyroid glands of 
the nmJority of mice, increase in the height of the follicular epithelium, vacuolization of the colloid, and, in 
some experiments, the almost.complete disappearance of the coUoid were observed (Fig. 3). The degree of 
change in the thyroid gland varied in different animals; in all casesit was considerably lower than when the 
gland was activated with the thyrotroplc hormone. 
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T A B L E  3 
Change ia Mitotic Intensity due to Accessory glumlnaticm 

gronp 

! 
Control [ 13 
Ulumination | 13 
Control + 6-methyl- | 

thiouracil ] 18 
nlumination + rnethyl~i 

tht .-ra tt | 9 

Number of mttoses(M t m) and coefficient of the phases(K) 

Cornea 

60..9~: 9.7; K = I , I  
161~:13.3; K-- 1.2 

95.2:E 13,8; K=I.3 

85:j:11; Ks0.9 

Intestine 

291 ~ 15.5; K=~ 0.cj 
4284-19.2; Ks0.8 

302.54-16.9; K=I .0 

278:1: I i.8; Ks0.9 

Tongue 

464- 8.1; K=I.O 
424- 7,3; K==I.4 

18.9:E 14.5; /(--- 1.O 

15:E 3,2; K = I . I  

These observations allow the hypothesis that mitotic activity change in accessory illumination Is associa- 
ted with the activation of the thyroid gland by light. To verify this hypothesIs, a second group of experiment= 
was conducted in thIs series. 

4 
"I 

Fig. 3. Thyroid gland of a white mouse after accessory illumi- 
natiou. 

The conditions of ma~tenance and accessory illuminarion for the experimental and control animals were 
the same as ln uhe first group of experiments. Five days before the beginning of the experiment, we began to 
add 6-methyRhiouracfl, which causes hypofunction of the thyroid gland, to the food of the experimental and 
control antmah (5 mga  day per animal), Methylthlouracil administration was continued during the accessory 
illumination period, and, in dd~ way. the experimental and control animals received thb preparation fr a 
period of 15 days. 

The 6-methylthiouractl administration caused atyptcal gotter-fo~ming reaction (hypertrophy of the gland, 
increase In epithelial height, proliferation, emptying of separate follicles ). 

Mitotic activity change in the epithelium of the cornea, intestine and tongue showed that, when the thyroid 
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gland was blockaded by 6-methylthl0uracll, accessory illumination of the animals did not stimulate mitotic 
activity (Table 3). Moreover, in those mice which had been subjected to accessory illumination, there was 
even a slight (statistically unreliable) decrease in the intensity of cell division. Therefore, one must also no~ 
that the mice which h~d received 6-methylthiouracll did not endure accessory illumination as well as the 
normal animals in the first group of Lhe experiments. 

The results of tht, experimental serlestmply that the increase 1,1 mitotic activity which occurs in accessory 
illumination is accomplished through the thyroid gland, Activation by light of the thyroid gland causes the 
intensity of cell division to increase, as do the other methods of intensifying ~ gland's function. 

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

The thyrotropic hormone Ls a powerful stimulator of cell division, and the activation of cell multipltca - 
tion by differen~ en~4ronment~ factor~ (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 
decteasesmi totic activity in different tissues. Injection of thyrotrople hormone increased thyroid gland and 
mitotic activity. 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 methylthtouracll, 
accessory illumination of mice does not bring about an increase of cell division in the tissues. 
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