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The effect of hypophysectomy and growth hormone on the duration of mitosis in the rat eso-
phageal epithelium was studied with the aid of demecolcine. In the absence of the pituitary
the duration of mitosis is increased, while if growth hormone is administered to these ani-
mals it is reduced, but not to its initial level. Injection of growth hormone into intact ani-
mals does not affect the duration of mitosis.

There is now considerable factual evidence of variation in the duration of mitosis. The duration of
mitosis has been shown to change during the 24-h period [4, 6, 7]. Changes have also been discovered in
its duration during regeneration of the tail epidermis in tadpoles [5] and after administration of L-thyro-
xine to these animals or after a change in their temperature [9],

The role of pituitary hormones and, in particular, of growth hormone in the regulation of the dura-
tion of mitosis has not been studied. The writer has previously shown that in the absence of the pituitary,
the period of DNA synthesis in the esophageal epithelium of rats is lengthened. After administration of
growth hormone to these animals the duration of the S~-period was completely restored. Administration of
growth hormone to intact rats reduced the period of DNA synthesis still more [1].

In this connection it was important to study the effect of hypophysectomy and growth hormone on the
duration of mitosis in the esophageal epithelium of rats. No information on the duration of mitosis in this
tissue has yet been published in the literature.

EXPERIMENTAIL METHOD

Male rats (56) with a mean weight of 150 g were divided into 4 groups with 12-16 animals in each
group: 1) intact rats; 2) hypophysectomized rats; 3) hypophysectomized rats receiving growth hormone
(somatotrophic hormone, STH); 4) intact rats receiving STH only. The method of hypophysectomy and the
scheme of administration of growth hormone were described in the previous paper [1]. The duration of
mitosis was determined with the use of demecolcine. For this purpose each group was further divided into
2 subgroups with 6-8 rats in each: the animals of one subgroup received demecolcine, the other acted as
the control.

) The animals were used in the experiment 24 h after the last injection of STH. Demecolcine (2.5
mg/kg body weight) was injected intraperitoneally at 6.30 A, M. The animals of the experimental sub~
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group were sacrificed 3 h later. The control animals of each group were sacrificed at hourly intervals in
batches of 1 or 2 during the period of action of demecoleine in order to obtain mean values of the mitotic
index (MI). MI was calculated for 3000 cells of the stratum basale of the esophageal epithelium. The dura-
tion of mitosis was calculated by the formula

- MIx A
M= XA
Mleol

where A is the time of action of the demecolcine.

EXPERIMENTAL RESULTS

The value of MI in the esophageal epithelium of intact rats was 11.940/00. This figure is in agree-
ment with the results obtained by Liozner et al. [3] and Dobrokhotov and Kurdyumova [2]. The index of
colchicine mitoses (C-mitoses) was 56.6%,, and the duration of mitosis 38 min. According to the litera-
ture [10], the duration of mitosis in the esophageal epithelium of mice is 42 min.

After hypophysectomy the mitotic index fell to 6.00/00 (P = 0.,001). This is in agreement with the re-
sults obtained by Liozner et al, [3] at the same time in hypophysectomized rats, The index of C-mitoses
also fell sharply, to 16.60/00 (P =0.001). Comparison of the results obtained in the intact and hypophy-
sectomized rats shows that MI for the intact animals was twice as high as for the hypophysectomized rats
(P = 0.001), while the index of C-mitoses was 3 times higher (P = 0.001), indicating an increase in the
duration of mitosis after hypophysectomy. In fact, the duration of mitosis in the esophageal epithelium of
the hypophysectomized rats was 65 min, i.e., it was increased by 27 min.

Injection of STH into the hypophysectomized rats gave the following results: MI was 5.8%, and was
almost identical to the value of MI obtained in the group of hypophysectomized animals (6.00/00), while
the index of C-mitoses showed a significant increase over that of the hypophysectomized rats (21.50/00,
P =0.02). This was evidence of the shortening of mitosis to 48 min in the esophageal epithelium of hy-
pophysectomized rats under the influence of STH.

After administration of STH to intact animals no significant changes were observed: MI was 13.20/00
and the index of C-motoses 59.0%,. The duration of mitosis was only slightly changed, to 41 min.

In no case were late phases of mitosis observed. This shows that no "jumps"” took place and that all
mitoses were blocked in metaphase.

The results of this investigation thus show that hypophysectomy lengthened mitosis in the esophageal
epithelium of the rats from 38 to 65 min. Administration of STH to the hypophysectomized rats shortened
the duration of mitosis to 48 min, but the characteristic values for intact rats were not thereby attained.

A complete normalizing effect is evidently dependent on the presence of other pituitary trophic hormones.
These results indicate that the duration of mitosis, at least in the esophageal epithelium of rats, is reg-
ulated by pituitary hormones, notably by growth hormone. The increase in the duration of mitosis in hy-
pophysectomized rats and its decrease after administration of STH can be considered to be connected with
the general retardation of RNA and protein synthesis in hypophysectomized rats and its restoration by ad-
ministration of STH. This retardation, in turn, delays the synthesis of proteins required by the cell for
mitosis.

LITERATURE CITED

1. Yu. V. Bardik, Byull. Eksperim. Biol. i Med., No. 8, 106 (1969).

2. V.I. Dobrokhotov and A. G. Kurdyumova, Byull. Eksperim. Biol. i Med., No. 8, 81 (1962).

3. L.D. Liozner, N. S. Artem'eva, A. G. Babaeva, et al., Byull. Eksperim. Biol. i Med., No. 8, 77
(1962).

4, 8. G. Mamontov, Cell Renewal in the Epithelium of the Cornea and Tongue in Mice. Author's Ab-
stract of Candidate’'s Dissertation, Moscow (1969).

5. I.V. Markelova, in: Regenerative and Proliferative Processes in Animals [in Russian], Moscow
(1969), p. 159.

6. Yu. A. Romanov and V., P. Rybakov, Byull. Eksperim. Biol. i Med., No. 8, 91 (1970).

7. J. M. Brown and R. L. Berry, Cell Tiss. Kinet., 1, 23 (1968).

1324



8. A, Korner, Recent Progress in Hormone Research, 21, 205 (1965).
9. C. Pierre and B. Gerard, C. R. Acad, Sci. (Paris), 269, 70 (1969).
10. C. Pilgrim and W. Maurer, Exp. Cell Res., 37, 183 (1965).

1325



