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The writers showed previously that hypoxia has a more profound action on epitheligl
cell division than to cause reactive inhibition of mitosis, which is a property of ordinary
stressors [2]. Short-term inhibition of mitotic activity immediately after the end of ex-—
posure to hypoxia was followed by its stimulation, due to activation of DNA synthesis. Stim~
ulation of cell division was interpreted by the writers as a compensatory process, aimed at
restoring tissue homeostasis, disturbed as a result of cell death during hypoxia. The in-
crease in the frequency of pathological mitoses under these circumstances was regarded as a
cellular manifestation of disadaptation [3]. Among harmful factors in stress a definite role
evidently belongs to hypersecretion of catecholamines [7, 9]. Whatever the case, according
to data in the literature [8] B-adrenoreceptor blockade in emotional-painful stress prevents
the development of structural changes affecting DNA.

It was interesting to assess the character of changes in cell division in the epithelium
of rats exposed to hypoxia and subjected to B-adrenoreceptor blockade.

EXPERIMENTAL METHODS

Experiments were carried out on noninbred male albino rats weighing 170~210 g. Chronic
hypoxia was induced by keeping the rats for 4 h daily in a pressure chamber at an "altitude"
of 9000 m for 1 week. Histological sections and autoradiographs for the study of mitotic
activity and DNA synthesis in the corneal and lingual epithelial cell nuclei by high-resolu-
tion autoradiography were prepared by methods described previously [3].

Propranolol (East Germany), in a dose of 5 mg/kg body weight, was used a B-blocker.
The drug was injected intraperitoneally before and after the "ascent" in order to induce
long-~term blocking of adrenergic structures [4, 5, 10]. After the "ascent" the effective
dose of propranoclol was maintained for 6 h by hourly fractional injections of half of the
initial dose of the drug, allowing for its half-life [6]. Since, unlike the tongue, the
cornea has no blood supply, the drug was also applied directly to it. The animals were
killed 6 h after final exposure in the pressure chamber. All the animals were killed at
7 p.m.

Altogether 22 rats were used. The experimental results were subjected to statistical
analysis by Student's test.

EXPERIMENTAL RESULTS

The results confirmed conclusions drawn from previous investigations regarding the com~
pensatory character of changes in cell division during chromic hypoxia {3}. This can be
seen from the activation of DNA synthesis in the two tissues studied (Tables 1 and 2). 4n
increase in the number of DNA-synthesizing cells in- the tongue was accompanied by an increase
in the labeling intensity (LI). In the cormea there was only an increase in the index of
labeled nuclei (ILN), and any increase in LI was not significant. A significant increase
in the number of pathological mitoses (PM) was observed in both tissues studied: by twice
in the cornea and by 2.6 times in the tongue.
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TABLE 1. Effect of B-Adrenoreceptor Blockade on Changes in Intensity of Cell Divi-
sion in Corneal Epithelium of Albino Rats during Chronic Hypoxia (M % m)

B DNA synthesis Ratio between phases of mitosis, P PM level,
Exptl. conditions ILN. % ' LI ML, % h meéta- | telo - %o
s prophase | _phase 'anaphase |5pace

Control 73,3+7.9 221 12,24+-0,8 ]12,24-0,7 {59,3+1,1 | 8,0+0,6 |20,5+0,9| 8,5+0,6
Propraflolol 85,8+7,2 1942 | 13,941,2 }14,940,8 *S0,0:tl,I } 7,64+0,6 127,6 1,0 7,9+0,6
Hypoxia 133,47,8% | 262 14,6+2,6 [19,83-0,9 |57,9+1,1 6,04+0,5116,3+0,8] 17,1+0,8*
Hypoxia+
LEopranclol 61,4452 | 16+2* | 23,6:4:1,2% [18,04:0,6 [48,1:0,8 | 9,8::0,5 |24,1:60,7 | 13,12:0,6*

Legend., Here and in Table 2: *P < 0,05 compared with control.

TABLE 2. Effect of B-Adrenoreceptor Blockade on Changes in Intensity of Cell Divi-
sion in Lingual Epithelium of Albino Rats Exposed to Chronic Hypoxia

DNA synthesis Ratio between phases of mitosis, /o

Exptl, conditions M, % N PM level,
LN, % L1 prophase gﬁ:;‘é anaphase | 1o %
Conwol 83,845,5 20,1 | 11,5413 110,241,456,32:2,2 | 9,24:1,3 [24,3:1,9 8,413
Propranolol 192,6-+14,9* 163 | 11,0%1,6 |19,241,9 [52,94-2,4 [10,6£1,5 [17,3£1,8 | 10,41,5
Hypoxia 130,9+6,2* 24 1% | 18,422,8% |10,4:1,1 |58,541,8 [10,11,1 [21,0+1,5| 22,1+1,5%
H Poxia+
gomanolol 99,4+9,5 171 | 12,841,5 {13,614 [54,7+2,1 |15,84-1,5{15,9+1,5} 11,4%1.3

Injection of propranolol itself caused no significant changes in cell division in the
corneal epithelium. ILN and LI, as well as the mitotic index (MI) and the PM level, in ani-
mals receiving the drug were the same in the control. In the lingual epithelium, a signifi-
cant increase in ILN took place under the influence of propranolol, but LI remained unchanged.
Although MI in the lingual epithelium did not exceed the control values, the increase in the
number of prophases is evidence of commencing stimulation of cell division. No significant
changes in the PM level in either the tongue or the cornea were produced by propranclel. The
reagons for the different effects of propranolol on cell division in the cormeal and lingual
epithelium require experimental analysis.

In rats exposed to chronic hypoxia B-adrenoreceptor blockade led to normalization of ILN
in the cornea and tongue. LI in the cornea was significantly lower than in the control, MI
was restored to normal only in the lingual epithelium, whereas in the corneal epithelium a
significant increase in MI in these experiments could arise without additional application
of propranclol to the tissue. Under hypoxic conditions, reactivity of dividing cells to
propranolol eivdently depends on the type of epithelium and the concentration of the-drug in
the tissue. This also required experimental analysis.

It must be emphasized in particular that B-adrenoreceptor blockade during hypoxia reduced
the PM level in the cornea and lowered this cellular parameter of disadaptation in the tongue
to the control level.

The ability of propranolol to weaken or prevent the rise in the number of PM during
hypoxia may be interpreted as evidence of its protective action manifested at the cellular
level., The normalization of the parameters of DNA synthesis in the cornea and tongue during
B-adrenoreceptor blockade in rats exposed to hypoxia is also interpreted in the same light.
Injection of propranolol evidently alleviates the harmful action of hypoxia, reduces cytoly-
sis, and thereby removes the leading factor stimulating cell division. This hypothesis re-
quires further experimental confirmation.
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