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The effects of  angiotensin II on DNA synthesis in the myocardium and epithelial tissues of the 
skin and intestine were studied in 7-day-old albino rats by autoradiography. Angiotensin II 
significantly increase the labeling index of the nuclei and labeling intensity in myocardial cells 
and intensified cell proliferation in epithelial tissues. Thus, angiotensin II stimulates prolifera- 
tive processes in the myocardium and epithelial tissues of the skin and intestine in newborn rats. 
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Recent studies indicate that angiotensin II (AT-II) re- 
gulates arterial pressure, maintains electrolytic homeo- 
stasis, and displays the properties typical of growth re- 
gulators [5,7]. AT-II was initially considered to be a 
factor responsible tor angiogenesis and stimulation of  
reproductive processes in vascular smooth muscles 
[4]. Further studies revealed its ability to stimulate 
proliferation of  mammatrophs in the adenohypophysis 
in adult rats [12] and astroglial cells [13]. AT-II in- 
duces the proliferation in the adrenal glomerular zone 
in adult rats. AT-II stimulates the proliferation of cul- 
tured cranial osteoblasts [6], human skin fibroblasts [8], 
and cultured cardiac fibroblasts in newborn rats [11 ], and 
inhibits the synthesis of DNA in cultured NIH3T3 fibro- 
blasts [9] and CHO-K1 cells [14]. The majority of these 
studies were performed on cultured cells. 

We studied the effects o f  AT-II on the DNA syn- 
thesis in various cellular populations in newborn rats. 

MATERIALS AND METHODS 

Experiments were performed on 29 outbred albino rats 
which received daily (from the second day to the sixth 
day) intraperitoneal injections of the AT-II octapeptide 
at a dose of 100 ~tg/kg. Animals injected with the 

Central Research Laboratory of Far-Eastern State Medical University, 
Khabarovsk 

same volume of sterile isotonic NAC1 (0.02 ml/10 g 
body mass) served as a control. Groups of  control and 
treated rats were composed by the method of  brood 
separation to decrease the genetically determined dif- 
ferences between various broods. The DNA synthesis 
in the studied tissues was analyzed auto-radiographi- 
cally 24 h after the last injection. All rats received 3H- 

thymidine in a dose of 1 mCi/g body mass and were 
then killed by decapitation (1 h later). Autoradiographs 
were prepared as described [2]. The labeling index of 
the nuclei (LIN, %) and the labeling intensity (LI, 
mean number of silver grains over the nucleus) were 
differentially calculated in myocardial tissues of the 
left and right atria, left and right ventricles, and inter- 
ventricular septum by using histotopographic heart 
preparations. Epithelial and connective tissue cell were 
not considered. Duodenal crypts were analyzed to esti- 
mate the number of DNA- synthesizing enterocytes. 
The intensity off skin cell proliferation was deter- 
mined by measuring the number of  labeled cells in the 
auricular basal epidermis. Results were statistically 
analyzed by the Student's t test. 

RESULTS 

Indices of the DNA synthesis in the control group 
(Table 1) were similar to those described previously 

0007-4888/98/0012-1213520.00 �9 Kluwer Academic/Plenum Publishers 



1214 Bulletin of Experimental Biology and Medicine, I"4,, 12, 1998 BIOPHYSICSAND BIOCHEMISTRY 

TABLE 1. Effects of Repeated Injections of AT-II on DNA Synthesis in the Myocardium and Epithelium in Seven-Day-Old 
Rats (M+m) 

LIN, % LI 
Experimental object 

control AT-II control AT-II 

Myocardial zones 

Left atrium 

Right atrium 

Left ventricle 

Right ventricle 

Interventricular septum 

Epithelial t issues 

Intestine 

Skin 

4.85• 

4.97• 

7.15• 

4.5• 

7.58• 

35.14• 

6.45• 

5.82• 

5.66• 

8.23• 

5.39• 

8.78• 

41.68• 

7.54• 

14.11• 

14.56• 

15.93• 

13.93• 

15.92• 

13.87• 

14.45• 

16.13• 

16.51• 

17.48• 

15.68• 

17.44• 

14.53+-0.45 

14.57-+0.5 

Note: *p<0.05 compared with control. 

[3] and found in our earlier studies [1]. AT-II increa- 
sed significantly the LIN in the left atrium, left ven- 
tricle, in terventr icular  septum, and right ventricle 
(Table 1). The most (20%) and the least pronounced 
(11.3%) changes were observed in the left and right 
atria, respectively. 

The increase in the LI accompanied increased in 
the number of  3H-thymidine-labeled nuclei confirmed 
high rate of  DNA synthesis, the LI increased by 11.8%. 
The max imum increase in the LI and LIN was ob- 
served in the left atrium. Thus, AT-II induced stimula- 
tory effects on myocardial cells during the early post- 
natal ontogenesis. 

The AT-II-induced activation of physiological re- 
generation occurred not only in the myocardium but 
also in epithelial tissues (Table 1). AT-II increased 
significantly the LIN in the intestinal epithelium (the 
endoderm derivative). We did not reveal statistically 
significant changes of the LI (Table 1). 

Similar changes were observed in the skin epi- 
thelium (the ectoderm derivative). AT-II increased 
significantly the number of cells in the cell cycle. The 
LI remained constant. These data demonstrate similar 
reactions of  epithelia of various origin to peripheral 
administration of  AT-II during the early postnatal onto- 
genesis. 

The stimulatory effect of  AT-II on proliferative 
processes is mediated by receptors of the first type 
[11]. Receptors of the second type were also reported 
to be involved in this effect o f  AT-II [9]. However, 

the stimulatory effect of  AT-II is not inhibited by the 
antagonists of both types of these receptors [10]. There- 
fore, the mechanism of stimulatory effects of  AT-II on 
the DNA synthesis in animals requires further investi- 
gations. 
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