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SUMMARY:

The present study was designed to examine the effects of streptomycin on
the bradykinin-, adrenaline- and papaverine-induced relaxations of the isolated
rat duodenum. The main purpose of this study was to approach the mecha-
nism of action of streptomycin on smooth muscles using rat duodenum as
assay organ. It was observed that streptomyecin inhibits the relaxations of rat
duodenum elicited by bradykinin, adrenaline and papaverine. This inhibitions
were non-competitive in nature. Furthermore, it was noted that this antibiot-
ic do not cause a contraction or relaxation, even its high doses. The results
obtained in this study was discussed on the basis of the data obtained in pre-
vious investigations.

STREPTOMISIN'IN BRADIKININ, ADRENALIN ve PAPAVERIN ILE
OLUSTURULAN IZOLE SICAN DUODENUMU GEVSEMELERI
UZERINE ETKISI: DUZ KASLAR UZERINDEKI ETKISININ
MEKANI{ZMASI

OZET:

Bu gahsma, izole sigan duodenumunda bradikinin, adrenalin ve papaverin
ile olugturulan gevsemeler iizerine streptomisin'in etkilerini incelemek icin ta-
sarlandi. Caligmanin ana amaci, deney orgam olarak sican duedenumu kulla-
nip streptomisin'in diiz kaslar iizerindeki etkilerine yaklagim saglamakti.
Streptomisin'in, bradikinin, adrenalin ve papaverin ile ortaya cikanlan sican
duodenumu gevsemelerini inhibe ettifi gozlendi. Bu inhibisyonlar, non-
kompetitif nitelikte jdi. Ayrica, bu antibiyotigin yiiksek derigimlerde bile si-
¢an duodenumunda gevseme ya da kasilmaya neden olmamas: da dikkat ce-
kiciydi. Bu ¢aligmada elde edilen sonucglar, 6nceki aragtirmalarda elde edilen
veriler temel alinarak tartigilda.

INTRODUCTION

Streptomycin, an aminoglycoside anti-
biotie, is produced by the growth of soil
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microorganism, streptomyces griseus. It
was discovered in 1944 and was the next
important antibiotic to be isolated after




penicillin. It is used in therapy of tuber-
culosis, tularaemia and plague, but it can
also be useful against E.coli, Proteus wul-

garis, Ps.aeruginosa, H.influenzae, Br.
abortus and Kl.pneumonie. It is well-
known that sertous side effects may oceur
during the treatment with streptomycin.
For example, sireptomycin causes auto-
toxicity, hypersensitivity reactions, hepa-
totoxicity and nephrotoxicity in high
doses(1,2). One of most important side
effect of streptomycin is neuromuscular
blocking action(3). It has been shown
that streptidin is responsible for the ac-
tion on the striated muscle(4). It is
known that streptomycin also exeris
some effects on the smooth muscle. It
has been reported that peristaltic reflex
of the guinea-pig ileum was abolished in
the presence of streptomycin(5). On the
other hand, streptomycin has been found
to be a non-competitive inhibitor of
acetylcholine, histamine, bradykinin(6),
angiotensin II, PGE,(7), scorpion venom
from androctonus crassicauda(8) on the
guinae-pig ileum, 5-hydroxytryptamine
on the rat gastric fundus(9) and noradre-
naline on the rat vas deferens(10). Furt-
hermore, it has been reported that the in
vivo bronchoconstrictor responses to his-
tamine, bradykinin{1l) and -5-hydroxy-
tryptamine(12) 'in the guinea-pig are
inhibited by streptomycin. Exact mech-
anism of these actions is still unestablish-
ed. In this paper, it was aimed to approach
" to the mechanism of the inhibitory effects
of streptomycin using isolated rat duo-
denum.

MATERIALS AND METHODS
Isolated Rat Duodenum

The isolated rat duodenum was pre-
pared according to the method describ-
ed by Horton(13). Adult albino rats
(150-250 g) were killed by cervical dis-
location and duodena were removed
immediately thereaftex. Then, the tissues
were kept in atropinized Krebs' solution
(0.143 mM) at 6°C for two houss. In this

way, the isolated duodena behaved well
and no tachphlaxis was observed. After
this period, the duodena were suspended
in a 10-mi organ bath containing the at-
ropinized Krebs' solution at 31°C and
gassed with a mixture of 95 % O, and
5 % CO,. To record the relaxations, the
tissues were connected to an isotonie
transducer (Ugo Basile, No: 7006) coupl-
ed to a recording microdynamometer
(Ugo Basile, No: 7050). The tissues were
aliowed to equilibrate with a 1.00 g basal
tension for approximately 60 minutes
prior to drug testing. During this incuba-
tion period, the isolated rat duodena were
yvinsed every 15 minutes with 20 ml of the
atropinized Krebs' solution. After this
initial incubation, non-cumulative dose-
response curves obtained for a relaxant
agent using two individual dose-response
procedure in all experiments. The relaxant
agents used in this study were bradykinin,
adrenaline and papaverine, In each experi-
ment, merely one concentration of strep-
tomyein was tested, The isolated rat duo-
denum was incubated with these drugs
for 10 minutes as described before(6,7)
and the dose-response procedure was re-
peated in the presence of streptomycin.
The relakations of the rat duodenum
were magnified 8-folds.

Analysis of Dala

Non-compelitive antagonist affinity
constants (pD5 values) as elaborated
Ariens and Van Rossum(14) were used to
quantify the action of streptomycine on
the isolated rat duodenum. All values re-
ported show the results of individual ex-
periments in which the dose-response
curves obtained in the presence and in
the absence of streptomycin were evaluat-
ed by means of linear regression analysis.
When indicated, significance of differences
between the mean values were determin-
ed by the Student's t-test{15).

Drugs used

Adrenaline bitartarate (Sigma), atropine
sulphate (Merck), bradykinin, triacetate




(Sigma), papavetine hydrochloride (Sig-
ma), streptomycine sulphate (Pfizer). All
dilutions, except of papaverine were pre-
pared with fresh Krebs' selution. Papa-
verin was dissolved in saline.

RESULTS

Even at the high doses (up to 2x1073
g/ml), streptomycin did not cause a re-
laxation and a contraction on the rat duo-
denum. However, bradykinin-, adrenaline-
and papaverine-induced relaxations were
inhibited by streptomycin (in a dose range
of 2.7x107% — 1.1x1073M). According
to regression analysis, this inhibitions
were non-competitive in nature (Figure 1,
2 and 3). The pD;, values calculated were
summarized in Table I,

Table I pD; values conceming the inhi-
bitory action of streptomycine
on the rat duodenum relaxa-
tions elicited by bradykinin, ad-
renaline and papaverine in vitro.

Relaxan Agent pD; * SE

Bradykinin 3.044 * 0026
Adrenaline 2.767 £ 0.207
Papaverine 3.123 % 0.007

pD5, : Non-competitive antagonist affi-
nity constant

SE : Standard error of mean (n =6 for
each set of experiment)

Table II Inhibitory effects of streptomycin against certain agonists which had been
previously shown on some smooth musele preparations(6,7,9,10). Abbrevia-
tions used: pD; and pA, non-competitive and competitive antagonist affi-
nity constants respectively. GPI: Guinea-pig ileum, RFS: Rat fundus strips,
RVD: Rat vas deferens, DRD: K+-depolarized rat duodenum, n.a: non-

applicable.
Agonists pD; pPA, _ Preparations
Acetycholine 3.96 na GPI
Histamine 3.32 n.a GPI
Bradykinin 3.35 n.a GPI
Angiontensin II 3.09 n.a GP1
Prostaglandin E, 3.69 n.a GP1
Serotonin 2.64 n.a RFS
Noradrenali 342 n.a RVD
Calcium n.a 3.40 DRD
DISCUSSION II), it has been proposed that streptomycin

The main purpose of this study was to
make a convincing approach for the mec-
hanism of streptomycin actions on smooth
muscles. Seeing that the pD’ values which
had been obtained in the previous studies
(6,7,9,10) are closely resembling (Table

exerts its effects on smooth muscles
through a common mechanism(7,9). Re-
cently, it has been demonstrated that
streptomyecin inhibits Ca** —induced con-

tractions of K'— depolarized rat duo-

denum in a competitive manner{16). This
demonstration is comfirming the previous




Figure 1

Effect of streptomycine on the
bradykinin-induced . relaxations
of isolated rat duodenum. Verti-
cal bars show standard error of
mean.

Dose-response curves of bradyki-
nin: ® in the absence of strepto-
myecin (Gontrol), in the presence
of @ 2.7x107*M, 0 5.4x107™*M
and ®1.1x107>M streptomycine
(n =6 in all cases).

Figure 2

Effect of streptomycine on the
adrenaline-induced relaxations
of isolated rat duodenum. Verti-
cal bars show standard error of
mean.

Dose-response curves of adrena-
line: ® in the absence of strep-
tomyein (Control), in the pre-
sence of @ 5.4x107™*M and O
1.1x1073M streptomycin (n =6
in all cases).

Figure 3

Effect of streytomycine on the +
papaverine-induced  relaxations
of isolated rat duodenum. Verti-
cal bars show standard error of
mean.

Dose response curves of papa-
verine: ® in the absence of strep-
tomycin (Control), in the pre-
sence of @ 5.4x10™*M and ©
1.1x107>M streptomyein (n =6
in all cases).
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studies. Therefore, it would appear likely
that Ca®* ions take a role in the strepio-
mycin-induced inhibitory responses of
smooth muscles, In fact, some evidences
for the Ca® *-antagonistic action of strep-
tomycin have been obtained in several
electrophysiological studies(17,18).

The calcium-antagonistic action of
streptomycin might be a responsible in its
antagonistic effects apainstbradykinin,
adrenaline and papaverine. Confirmati-
vely; it has been shown that calcium and
calmodulin antagonists such as verapamil
and trifluoperazine are able to inhibit the
effects of the above-mentioned relaxant
agents on the isolated rat duodenum(19}.
It is known that the relaxant effects of
bradykinin(20), adrenaline(21) and papa-
verine(22) are more or less related with
extracellular Ca® * concentrations.

On the other hand, some other amino-
glycoside antibioties such as neomycine
and gentamycine are believed to inhibit
the calcium channels named as "super-
ficial Ca®* channel"(23,24). Therefore,
it would be of interest to perform a com-
parative study in terms of the Ca® *-anta-
gonistic actions of aminoglycosides.
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