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Testosterone (TS), the principal circulating androgen in mammals, realizes its effects
in target organs mainly through metabolites formed in those organs in the course of its bio-
transformation [5, 13]. In some organs and tissues (the pituitary gland, hypothalamus, and
skin) concrete physiological functions of various TS metabolites have been discovered {4, 6,
9]. However, this problem remains virtually unstudied as regards the intestine, in which a
relatively high level of TS biotransformation has been found [3]. This fact is very im-
portant because, on the one hand, the intestine because of its large area can make an im-
portant contribution to the whole peripheral school of androgens and can directly influence
their plasma concentrations, and on the other hand, we know that peptic ulcer affects pre-
dominantly men with a high circulating TS level.

The aim of this investigation was to study the role of TS metabolites formed in the in-
testine in the genesis of duodenal ulcer.

EXPERIMENTAL METHODS

Experiments were carried out on noninbred male rats {(from the Central Laboratory Ani-
mals Nursery, Academy of Medical Sciences of the USSR), weighing 120-150 g. An experimental
duodenal ulcer was induced by means of cysteamine, by the method in [10}. For 6 days the
animals received various doses of TS, dihydrotestosterone (DHT), 178-estradiol (178-E;), 5a-
androstane-38,17p-diol (3Bp-diol), and progesterone (PR), all from Koch—Light Laboratorleb,
England, 5a- androstane-3a,17p-diol (3a-diol) (from Sigma, USA, and androst—4-ene-3,17-dione
(A-djione), from Fluka (Switzerland), dissolved in 200 pl of a mixture of olive oil and eth-
anol(Q:lv/v),byasingleintraperitonealinjection(0.01,0.1,1,10,100,250,1000,and2500p1/kg
body weight). Control rats received the same volume of solvent. On the 6th day, besides
an injection of steroids, the rats were given a subcutaneous injection of a solution of
cysteamine hydrochloride (Fluka) in a dose of 350 mg/100 g. The animals were decapitated
24 h after injection of the cysteamine, and the stomach with the duodenum was removed. The
state of the duodenal mucosa was assessed visually with the aid of a binocular microscope.
Small erosions of the mucosa were classed as erosive duodenitis {1 point). If single ulcers
were present the lesion was rated at 2 points, multiple ulcers at 3 points and penetrating
or perforating ulcers at 4 points. Individual scores for each rat were added together and
the total number of points divided by the number of animals in the group, thus giving an in-
dex of severity of the lesion (ISL), expressed as the average score. The frequency of the
lesion (FL) also was calculated as the ratio of the number of animals with ulcers to the
total number of rats in the group, surviving until the time of reading the results. TFor
convenience in overall evaluation of the effect of various substances on ulcer formation,
an ulcer index (UI) was calculated as the sum of the indices of severity of the lesion and
twice its frequency (UI = ISL + 2FL). The significance of the difference between the groups
of rats, in the case of ISL, was estimated by the Student's t test.
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TABLE 1. Changes in Severity of Lesion (M t m) and Ulcer Index (UI) in Male Rats
under the Influence of Different Doses of Sex Steroids

Dose 18 DHT 3a-~diol 3R-diol
>
He/ke “Mxm o ul M+m ul MEm I ur Mxm ’ Ul
i 1,7140,54 | 8,42 (7) | 1,004-0,25 | 2,00 (10) | 1,93-0,50 3,86 (6) |2,15+0,39 | 4,30 (6)
10 0,64+0,31 | 1,28 (10) | 1.3340.23 | 2.66 (9) | 0.51+0,48 1,02 (8) |1,28%0.48 | 2.56 (10)
100 1784206 | 3.57(8)" | 1:60£0.45 | 3.20 (5) },%74;0,(;3:* 2,70 (51;?) 8,93:;:8,%;: (1),88 (10
250 0,792.0,27%| 1.58 (9) 11 rats were killed | 1,19%0,39%% | 239 ( 14930, 198 (9)
1000 169042 | 2,38 (8) | & "Pihe same 0.53.00,38* | 1.06 (8) |0.90+0.45 | 1.81 (9)
2500 1,77+0.54 | 3.55 (8) > 55 1,19500,42** | 2,39 (8) |1.743.0.31 | 2.58 (8)
TABLE 1 (continued)
Dose, A-dione . 178-E, PR
- ug/ke Mtm | Ul Mtm Ul Mtm ur
1 0,44-£0,31 0.88 (9) 0,28+-0,31 0,56 (7) 1,4140,38 2,83 (9)
10 1,000,928 2,00 (8) 0,8930.27 1,78 (9) - 1,99:0,60 3,99 (8)
100 0.60-£0,32* 1,20 (10). 0,670,35* 1,34 (9) 2.10+0,53 4,19 (6)
950 . | 0.200,21* 0.40 (9) 1,00+0,26* 2.00 (11 1,4120.4 2.83 (9)
1000 0* 0'(8) 0,50+0,35* 1,00 (8) 1,7110,6 3,52 (9)
9500 0,22-40,24* 0,44 (9) 0,4410,31* 0,88 (9) 1,713:0.52 3,52 (9)

Legend. Number of animals in group shown in parentheses. Control values were
1.71 £ 0.31 (10) and 3.42, respectively. *P < 0.001-0.02; ##P < (.25 comparedwith
-control.

EXPERIMENTAL RESULTS

‘ All the steroids except PR were able to prevent ulcer formation, as was shown by a de-
crease in the values of ISL and UI compared with the control, but the effect depended on the
nature of the steroid and the dose given. In a dose of 1 ug/kg the greatest decrease in ISL
and UL was given by 178-E, and A-dione (ISL was 0.28 * 0.31 and 0.44 % 0.31, UI 0.56 and 0.88,
respectively). DHT was sufficiently effective (ISL was 1.0 * 0.25, UI was 2), but 3a-diol and
3g~diol did not inhibit ulcer formation in this dose. With an increase in the dose up to 10
pg/kg the steroids could be arranged in the following order of ability to inhibit ulcer for-
mation: 3a-diol > TS > 178-E, > A-dione > 3B-diol > DHT > PR (Table 1).

In a dose of 100 mg/kg A-dione and 17B-E, prevented ulcer formation more effectively
than the other steroids (ISL was 0.6 * 0.32 and 0.67 + 0.35, UI was 1.2 and 1.34). 1In a dose
of 1000 ug/kg A-dione completely prevented ulcer formation (ISL was 0, UI was 0), whereas
17R-E, and the diols were very effective in this respect (ISL was 0.50 + 0.35, 0.53 * 0.38,
and 0.90 * 0.45; UI was 1.0, 1.06, and 1.81 respectively for 17B-E,, 3a-diol, and 3B-diol).

If the dose effect of each steroid (except DHT) are examined, the same general rule can
be observed: the dose—effect curves are wave-like in character and have two minima in each
dose range. We observed dose—effect curves of the same character for the action of TS and
its Sa-reduced derivatives on the secretion of luteinizing hormone by the pituitary and the
concentration of LHRH in the hypothalamus [2].

The report that TS stimulates proliferation in the rat intestine [12] suggests that the
formation of TS derivatives, which is observed in the intestine [3], may be aimed, among other
things, at intensifying this effect. According to our own data, A-dione (the principal metab-
olite of TS) causes the strongest antiulcerative effect, whereas 17p-E,, which can be formed
from A-dione or TS, reduces ILS and UI more strongly than the other steroids and in a smaller
dose. This is in good agreement with the concept that the effects of androgens are realized
through estrogens formed in the target organ by aromatization [7].

Estrogen therapy of duodenal ulcer was suggested more than 30 years ago, but it has not
achieved widespread recognition because of the undesirable effects of feminization in men
[11]. These results not only confirm the role of sex steroids (including 178-E,) in the
pathogenesis of duodenal ulcer, but they also directly indicate that their metabolites are
involved in this process. A further study of A-dione and the diols from this standpoint may
be useful. A-Dione is almost as effective as 178-E, in preventing the development of duo-
denal ulcer, but in this case it may mnot have such a powerful feminizing action. Androgens,
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diols by nature, are known to have a mitogenic effect in other organs [8]. These compounds
exhibit their antiulcer effect in very small doses, and as was shown previously, their metab-
olic products are excreted quite rapidly by the organs [1]. The study of metabolism of sex
steroids in biopsy material from patients with ducdenal ulcer would be of considerable inter-
est in this connection.

LITERATURE CITED

V. G. Degtyar', S. A. Pavlinov, L. A. Loseva, and V. A. Isachenkov, Probl. Endokrinol.,
No. 4, 70 (1977).

ot
°

2, L. A. Loseva, V. G. Degtyar', and V. A. Isachenkov, Vopr. Med. Khim., No. 3, 398 (1980).

3. M. J. G. Farthing, G. P. Vinson, C. R. W. Edwards, and A. M. Dawson, Gut, 23, 226
(1982).

4. L. A. Loseva, V. G. Degtyar' (V. G. Degtiar), and V. A. Isachenkov, J. Stercid Biochem.,
8, 939 (1980).

5. R. Massa and L. Martini, J. Steroid Biochem., 5, 941 (1974).

6. M. Motta and L. Martini, J. Steroid Biochem., 7, 1177 (18763},

7. F. Naftolin and K. J. Ryan, J. Steroid Biochem., 6, 993 (1975).

8. H. Schmidt, 0. Giba-Triampini, V. G. Rotteck, and K. Voigt, Acta Endocrinol. {(Copen-
hagen), 73, 599 (1973).

9. H. E. Steward, P. E. Bochi, J. S. Strauss, et al., J. Endocrinol., 72, 385 (1977).

10. S. Szabo, Am. J. Path., 93, 273 {1978).

11. S. C. Truelove, Br. Med. J., 2, 559 (1960).

12. N. A. Fright, A. R. Morley, and D. Appleton, J. Endocrimel., 52, 161 (1972).

13, M. Zanisi, M. Motta, and L. Martini, J. Endocrinol., 56, 315 {(1973).

PREVENTION OF WOUND SUPPURATION

G. K. Palii, I. A. Pokid'‘ko, UDC 617.001.4-002.3-084
and R. V. Rakovskaya

KEY WORDS: asepsis; wounds; prophylaxis; hypotonic solution.

Known methods of wound disinfection, including external aplication of antiseptic solu-
tions, are only relatively effective. It will be evident that after abundant irrigation with
antiseptic soltuions microorganisms will nevertheless remain in the tissues and will induce
suppurative inflammation of the wound [1-6, 8].

The reason for intensive irrigation was that the agents of suppurative processes find
in a wound favorable conditions for growth and multiplication, for necrotic tissues and blood
clots are present there. Conditionally pathogenic bacteria, in dead tissues, are not exposed
to the lethal action of factors of the cellular and humoral defense of the organism.

We have accordingly studied the action of 0.37% NaCl solution on the length of stay of
conditionally pathogenic microorganisms in a wound. The safety and harmlessness of injection
of 0.3% NaCl solution is not an antiseptic. The mechanism of the prophylactic action of the
hypotonic solution is evidently associated with the effect of a combination of physical fac-
tors on cells of conditionally pathogenic microorganisms. The detailed investigation of the
mechanism of its action is therefore indicated through the joint efforts of clinicians, micro-
biologists, and physicists.
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