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ABSTRACT

The chemical composition of plants can vary according to factors such as soil and time of collec-
tion. Desmodium adscende(8w.) D.C. var. adscendens (Papillionaceae) is a plant employed in the
treatment of asthma in Ghana, Africa. Studies have shown that butanolic extract inhibits contraction
of the ileum and trachea in guinea pigs. In Mato Grosso, this plant is used only in the treatment of
ovarian inflammation.The objective of this work was to verify if the plant found in Mato Grosso also
relaxes smooth muscle and to understand better its attiercumulative application of the butanolic
fraction relaxed the contraction maintained in the isolated anococcygeus of a rat, induced by high
potassium, but not that induced by phenylephrine. Relaxation was not altered by methylene blue. The
butanolic fraction reduced in a concentration-dependent way the maximum response of concentra-
tion-response curve to calcium in the anococcygeus muscle. The results suggest that the butanolic
fraction acts, at least partly, through the blockade of voltage-sensitiveclmnels.

Key words smooth muscle, anococcygelBesmodium adscencenglaxation.

RESUMO

Efeito da fragdo butandlica deDesmodium adscendenms anococcigeo de rato

A composicdo quimica das plantas pode variar em funcédo de fatores como solo e época da coleta.
Desmodium adscendefSw.) D.C. variedade adscendens (Papillionaceae) é uma planta empregada
no tratamento da asma em Gana, Africa. Estudos indicam que o extrato butanélico inibe as contracdes
do ileo e traquéia de cobaio. Em Mato Grosso, essa planta € utilizada somente no tratamento de infla-
macao ovariana. O objetivo do trabalho foi verificar se fracdo butandlica da planta encontrada em
Mato Grosso relaxa o musculo liso e compreender melhor seu mecanismo de acao. A aplica¢do acu-
mulativa da fracdo butandlica relaxou a contracdo mantida do anococcigeo de rato induzida por potassio
alto, mas nao a induzida pela fenilefrina. O relaxamento néo foi alterado pelo azul de metileno. Além
disso, reduziu a resposta méaxima da curva concentracdo-resposta ao célcio. Os resultados sugerem
que a fracdo butandlica atua, pelo menos em parte, por intermédio do bloqueio de can&s de Ca
voltagem dependente.

Palavras-chave musculo liso, anococcige®esmodium adscendenselaxamento.

INTRODUCTION gastrointestinal and genitourinary tract. Abnor-
malities in the contraction are related to a variety

The degree of contraction of cells of smoothof clinical conditions including hypertension and
muscle determines the lumen in blood vessels anasthma. Substances that act in contractility control
airways as well as the propulsive function of theof smooth muscle are useful in the treatment of
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disorders due to contraction abnormalities in suclvoucher specimen (n. 10930) was deposited in the
muscle. Central Herbarium of UFMT.

Desmodium adscender($w.) D.C. var.
adscendens (Papillionaceae) is used in the treatme@btainment of the crude aqueous extract and
of asthma in Ghana, Africa (Ampofo, 1977); it butanolic fraction of the aqueous extract of
inhibits contraction of the guinea pig’'s ileum and Desmodium adscendens
airways (Addy & Awumey, 1984; Addy & Burka, Dried and ground leaves desmodium
1988; Addy, 1989). adscendeng/ere extracted for 48 hours with water

In Brazil, it is easily found in the Northeast, in a Soxhlet apparatus; the extract was concentrated
Center West, and Southeaste regions (Pio Corréa) a rotary evaporator and freeze-dried.

1984). The aqueous solutions of the freeze-dried

In Mato Grosso, the plant is used only in thematerial were extracted thrice, each time with 3
treatment of ovary inflammation (Guarin Neto, volumes of water-saturated n-butanol, and the n-
1996). There it is known as “amores do campo’butanol extracts were pooled and concentrated in
or “carrapichinho”, and in S&o Paulo and Rio Grande rotary evaporator to form a brownish syrup; this
do Sul as “pega-pega”. was freeze-dried (MacManu al, 1993).

It has been suggested that the action me- On one occasion, the freeze-dried n-butanol
chanism of the plant is due to the depletion of théraction was dissolved in distilled water.
histamine stocks (Addy & Awumey, 1984); the
inhibition of the cicloxigenase and lipoxigenasePreparation of the anococcygeus muscle
enzymes (Addy & Burka, 1988); the increase of Male Wistar rats (200-220 g) were sacrificed
the prostaglandin synthesis, PGid PGE; the  and the anococcygeus muscle removal performed
opening of the BK channels (MacManust al,  through an incision in the anus, exposing the distal
1993), or the inhibition of cytochrome P450 portion of the rectum.

NADPH-dependent arachidonic agaitetabolism Isotonic contractions were registered by a
(Addy & Schartzman, 1992). quimograph, under a resting load of 1 gram.

As the chemical composition of the plant va- The organs were suspended in a bath of iso-
ries according to factors such as collection time ofated organ (10 ml) containing Tyrode solution
soil and as the action of the plant is not very clea(mM): NaCl 136.9, KCI 2.68, CaCl.8, MgCl,
yet, the objective of this study was to determineNaHCQ, 11.9, and glucose 5.5.
whether the butanolic fraction of the aqueous extract ~ They were allowed to equilibrate for 60 mi-
of Desmodium adscendefmind in Cuiab4, Mato nutes, at a temperature of°87and under con-
Grosso, relaxes smooth muscle and to understarithuous aeration with Tyrode solution changed
better its action, by comparing its effects with thatevery 15 minutes. Tyrode solution diphenydramine
of an inhibitor of the soluble guanylyl cyclase (1 mM) was also added.

(sodium nitroprusside), an activator of the ade-
nylato cyclase (forskolin), anblocker of C&  Effects of EBDA, cromacalin, forskolin, nifedipine,
channels voltage dependent (nifedipine) and openemnd sodium nitroprusside on the maintained con-

of K* channels (cromakalin). traction evoked by phenylephrine and 80 mM K
After equilibration, the preparations were
MATERIALS AND METHODS contracted with phenylephrine (201) or 80 mM

potassium. After the contraction had stablized,
Collection and identification of the botanical tissues were exposed to cumulative concentrations
material of EBDA (0.01-3 mg/ml), cromakalin@®-107°
The Desmodium adscendengs collected M), forskolin (L07-3 x 10™ M), nifedipine (0®-
at the campus of the Federal University of Mato1g® M), and sodium nitroprusside ¢310°-
Grosso (UFMT), Cuiaba, Mato Grosso. 10 M).
Taxonomic confirmation was accomplished The relaxant response to each concentration

by Prof. Dr. Germano Guarin Neto of the Botanywas allowed to reach a stable level before the next
and Ecology Dept., Biology Institute/UFMT. A addition was made.
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Effect of methylene blue on the relaxation pro- meters were evaluated by Studentisst (unpaired)
duced by EBDA and sodium nitroprusside on the with p < 0.05 taken as indicating a significant
maintained contraction evoked by phenylephrine difference.
and 80 mM K

Cumulative concentrations of EBDA (631 RESULTS
mg/ml) and sodium nitroprusside 30210 M)
were added in the absence or presence of meffects of EBDA, cromakalin, forskolin, nife-
thylene blue 10 M), pre-incubated, for 20-30 dipine, and sodium nitroprusside on the main-

minutes. tained contraction evoked by phenylephrine and
80 mM K*

Effect of EBDA on the concentration-response Cromakalin, nifedipine (Fig. 1A) or EBDA

curve to the calcium evoked by 80 mM K (Fig. 1B), unlike the forskolin and sodium nitro-

Concentration-response curves forGeere  prusside that caused a dependent concentration
achieved before and after the pre-incubation ofelaxation, failed in relaxing the maintained con-
the preparation with EBDA (0-1 mg/ml) for 40 traction induced by phenylephrine (Fig. 1A). The
minutes. Normal tyrode solution was substitutedmaximal EBDA-induced relatation was 8.7 *
by tyrode solution containing 80 mM potassium2.2%.

without calcium. At this point, concentrations of In Table 1 are listed the concentrations of
calcium varying from low to high10™* M-1 M)  EBDA, cromakalin, forskolin, nifedipine, and so-
were cumulatively applied. dium nitroprusside required to produce 50% relaxa-
tion in the contraction produced by phenylephrine
Solutions and analysis of the information and high potassium.
The drugs used were methylene blue, di- Almost complete relaxation was observed

phenydramine, phenylephrine sodium nitroprussidewith forskolin, sodium nitroprusside (Fig. 2A), and
forskolin, nifedipine, and cromakalin (Sigma Che-the EBDA (Fig. 2B) in the maintained contraction
mical Company, St. Louis, Missouri, USA).  evoked by high potassium.

To produce the stock solution, nifedipine was Maximal relaxation for EBDA was 94.3 +
dissolved in absolute ethanol. Forskolin was dis4-7%. Relaxation induced by nifedipine was lower
solved in dimetil sulfoxide (DMSO). Thereafter, (Table 1). Values are statistically significant (p <
these, as all the other drugs, were dissolved ar@05).
diluted in milli-Q water.

Potassium-rich solutions were prepared byEffeCt of methylene blue on the relaxation pro-
substituting the appropriate amount of KCI forduced by EBDA and sodium nitroprusside on the

NaCl; Ca2-free solutions were prepared omitting Maintained contraction evoked by phenylephrine
CacCl. and 80 mM K

Results were expressed as relaxation per- ~ The methylene blue did not alter the EBDA
centage. The relaxation response was defined agffect (Fig. 3B) in the contraction induced by the
the percentage of reduction of the maximum con80 MM potassium, but it did deviate to the right
traction induced by phenyleprine and 80 mM K the relaxation induced by the sodium nitroprusside
after the application of EBDA. The greatest rela-In the maintained contraction induced by phenyle-
xation obtained by the largest concentration or itghrine and high potassium (Fig. 3A).
closest value was referred to as maximum rela-
xation. Effect of EBDA on the concentration-response

The concentration-response curve to?@as ~ curve to the calcium evoked by 80 mM K
constructed as a percentage of the maximum con-  Ca? in the presence of 80 mM‘Kinduced
traction before and after the addition of differenta contraction of the anococcygeus muscle in a
EBDA concentrations. concentration-dependent manner. The maximum

The results represent the mean + standard errégsponse was reached with'@a a concentration
values. Differences between the calculated pare?f 1 M (Fig. 4).
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Fig. 1 — (A) Effect of cromakalin (CK), forskolin (FKL), nifedipine (NF), sodium nitroprusside (SNP) and (B) EBDA in

the maintained contraction induced by phenylephrine (10 mM). Scale ordinate: % of relaxation in relation to the maximum
contraction induced by potassium. Each point represents the arithmetic average + standard error values of 5 experiments.
The values are significantly different (p < 0.05) in relation to the control.

TABLE 1

Response to EBDA, cromakalin, forskolin, nifedipine, and sodium nitroprusside in the sustained contraction
induced by phenylephrine and potassium in the anococcygeus muscle.

Phenylephrine 80 MM K’
Ageris Cur relaxadon (Cun relaxaion
M % M %
FKL | 1.1x10°M(3.8x107-3.1x 10 | 69.6 + 2.1| 50x 10" M (1.9x107-1.3x10% | 94 + 6,3
NF - 32 £ 14| 22x10°M(1.2x 10°-4.0x109 | 73 + 21
SNP | 50x107M(3,6x107—0.8x109 | 535 = 6.2| 1.3x10°M (1.1x 10°-1.7x 109 | 90 * 2.2

IC

12

represents the concentration of relaxant agents necessary to produce approximately half of the maximum relaxation.

Each value represents the mean values of five experiments. Numbers in parentheses represent 95% confidence interval.

EBDA reduced the maximum relaxation res-response of the anoccoccygeus tad?Ch the
presence of concentrations of 0.3 and 1 mg/ml, the

EBDA 0.1 mg/ml, the maximum contraction was maximum response obtained by*©aas 46.33
approximately 89 + 8% in relation to the maximum8.7% and 20.33 + 5.54% 0.05, n = 5).

ponse of the concentration-effect curve t¢?CAlith
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Fig. 2 — (A) Effect of cromakalin (CK), forskolin (FKL), nifedipine (NF), and sodium nitroprusside (SNP) and (B) EBDA
in the maintained contraction induced by 80 mN Bcale ordinate: % of relaxation in relation to the maximum contraction
induced by potassium. Each point represents the arithmetic average + standard error values of 5 experiments. The values

are significantly different (p < 0.05) in relation to the control.
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Fig. 3 — (A) Effect of methylene blue (MB) on relaxation induced by sodium nitroprusside (SPN) and (B) EBDA in the
maintained contraction induced by 80 mM &nd phenylephrine (10 mM). Scale ordinate: % of relaxation in relation to

the maximum contraction induced by potassium. Each point represents the arithmetic average + standard error values of
5 experiments. The values are significantly different (p < 0.05) in relation to the control.
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Fig. 4 — Effect of EBDA on the curve concentration-response t& @athe anococcygeus of rats. Scale ordinate: % per-
centage of the maximum contraction induced by calcium. Each point represents the arithmetic average + standard error values
of 5 experiments. The values are significantly different (p < 0.05) in relation to the control.

DISCUSSION In relation to the increased permeability of
the membrane to potassium, recently Macmanus
Ethanol extracted from the plabesmodium et al (1993) characterized three active principles,
adscendens$ound in Cuiabd, is also capable of potent openers of large-conductamedcium-de-
relaxing smooth muscle since it relaxed completelypendent potassium channels (BKpresent in the
and in concentration-dependent manner, the mairbutanolic fraction of the planSalsoline, a 6-
tained contraction of anococcygeus induced byhydroxy tetrahydroisoquinoline derivitive, also
80 mM K (Fig. 2B). Furthermore, in studies of seems to be present in the butanolic fraction of
acute toxicity in mice carried out by N‘Gouemo the plant (Asante-Pokat al., 1988). The tetra-
et al (1996), no effect of this extract was observedhydroisoquinoline structure of salsoline has been
This makes real the possibility of offering associated with the blockade of calcium-dependent
the local population, particularly those with low voltage channels (Frank Kingt al., 1988).
incomes, a therapeutic alternative mainly in the One of the characteristics that distinguishes
treatment of very common disturbances of thesubstances that act by opening potassium channels
respiratory tract, a frequent regional problem duringn substances is little or no alteration in the con-
the dry season. tractions induced by potassium on the order of 40-
Smooth muscle relaxation can happen through80 mM (Hollingsworthet al., 1987).
(a) increase of permeability of the membrane to To verify the possibility of the extract acting
potassium; (b) mobilization of ions of calcium; in other mechanisms besides the opening of po-
(c) increase of the cyclical nucleotideos (GMPctassium channels, we adopted a simple experimen-
and AMPc); (d) direct action on the contractile tal model: analysis of the EBDA effect on the
proteins; and (e) reduction of sensibility to calciummaintained contraction evoked by a solution con-
(Cox, 1990). taining 80 mM K.
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In this experiment, we observed that EBDA muscle involves another mechanism, probably
completely relaxed, in a concentration-dependenthrough a C&-dependent voltage channel blocker.
manner, maintained contractions of the anococcy- The debate on the mechanism involved here
geus induced by potassium (Fig. 2B). is open. Its is possible that potassium channels

According to Gibsoret al. (1994b), the con- might be involved in the relaxation induced by
tractions induced by high potassium concentration&BDA since it was isolate substances openerg BK
are due to the entrance of €mediated through (MacManuset al, 1993). Further studies are ne-
Ca?-dependent voltage channels, because the resessary to test this possibility. The exact mechanism
ponses are eliminated in environments free ¢f Ca by which the extract obesmodium adscendens
or in the presence of the Cahannel blocker, produces relaxation of smooth muscle remains to
nifedipine. be identified.

The EBDA can probably relax the maintained In relation to the involvement of EBDA in
contraction of the induced potassium, through thether stages of muscular contraction, the results
Ca?-dependent voltage channel modulation. obtained until now do not allow us to discard the

To confirm this hypothesis, another experi- possibility of its acting on smooth muscle through
mental procedure analyzed the relationship betweetine reduction of an elevated level of*€due to
the influx of Ca? and the contraction it produced. the activation of C&-ATPase by the direct action
The protocol consisted of pre-incubating the muscl®n the contractile proteins, or by reduction of sen-
with a solution free of C34, to stimulate it with  sitivity to Ca?2
a high-potassium solution free of Gaand to in- In relation to AMPc, it has been demonstrated
crease gradually the solution of €@ the bath. that elevation of its levels is related to relaxation

In the study, EBDA reduced in a concen-of the anococcygeus (Mirzazadehal., 1991,
tration-dependent way the maximum response oWendt & Raymond, 1996). In this study, we can
Ca'? concentration-effect curve in the anococcygeusliscard the possibility of EBDA, in the concen-
(Fig. 4), demonstrating that one of the actiondrations used, acting through the increase of AMPc,
probably involved in the relaxation induced by since forskolin relaxed the maintained contraction
EBDA is a C&-dependent voltage channel blocker.induced by potassium and by phenylephrine (Figs.

A Ca%-dependent voltage blocker, such aslA and 2A).

D 600, verapamil, and nifedipine, does not act on One of the tissues in which the relaxation
the contraction of the anococcygeus induced bynduced by the nitregic nerve has been broadly
noradrenaline and phenilephrine. This fact has beestudied is the anococcygeus muscle, a smooth non-
observed by Villeet al. (1985), Iravani & Aboo vascular muscle. In this tissue, the relaxation in-
Zar (1993), and Silvet al (1993). duced by the nervous stimulation is blocked by

In the anococcygeus, phenylephrine beginghe inhibitors of the nitric oxide synthesis (Gibson
a powerful contraction, which is eliminated in et al, 1994a, b).
an environment free of G but is insensible to Stimulation of the non-adrenergic non-coli-
nifedipine, suggesting that it is mediated by thenergic nerves (NANC) or the application of exoge-
entrance of C4 in the cell through nonselective nous nitrate such as sodium nitroprusside on this
cations current-dependent on the increase of intissue, produces a strong relaxation. It is commonly
tracelular C& promoted by IP (Gibsonetal.,  accepted that sodium nitroprusside supports rela-
1994b). xation of the vascular smooth muscle through the

The results obtained in this study are in accordiberation of nitric oxide that activates the cytosolic
dance with the results described in the literatureguanylyl cyclase, increasing the levels of GMPc.
since nifedipine was not able to relax the maintainedin this line, Zhang (1993) demonstrated that the
contraction in the anococcygeeus induced by phesodium nitroprusside was capable of relaxing the
nyleprine, in a way similar to EBDA (Figs. 1A and trachea of guinea pigs. This effect was reduced
1B, respectively). However, both were effective inby methylene blue, an inhibitor of the guanylate
relaxing in a concentration-dependent way the maineyclase, and potentiated by zaprinast, inhibitor of
tained contraction of the anococcygeus induced bthe phosphodiesterase.

K+ 80 mM (Figs. 2A and 2B). The present data The results show that relaxation induced by
suggests that the relaxing effecteBDA on this  sodium nitroprusside in the contraction of the ano-
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coccygeus induced by phenylephrine and by potags/BSON, A., MCFADZEAN, I., TUCKER, J. F. & WAYMAN,
sium was diverted to the right by methilene blue C. P, 1994b, Variable potency of nitrergic-nitrovasodilator

. . . . . relaxations of the mouse anoccoccygeus against different
suggesting that, in this case, there might be parti- forms of induced toneBr. J. Pharmaco|.113 1494-1500.

cipation of GMPc in the relaxation induced by GUARIN NETO, G., 1996Plantas medicinais do Estado do

phenylephrine (Fig. 3A). . Mato GrossoAssociagao Brasileira de Educacéo Agricola
This result suggests further that relaxation  Superior, p. 31.

of .the butanc_)lic fraction is probabl)_/ not related 4oL INGSWORTH, M., AMEDEE, T., EDWARDS, D.,
to increased intracellular concentration of GMPc, MIRONNEAU, J., SAVINEAU, J. P., SMALL, O. &
considering its inability to relax the contraction =~ WESTON, A. H., 1987, T:e relaxant action of BRL
of the anococcygeus induced by phenylephrine 34915 in rat uterusBr. J. Pharmacol.91: 803-813.
(Fig. 3B). IRAVANI, M. M. & ABOO ZAR, M., 1993, Differential ef-

In summary the results obtained demonstrate fects of nifedipine on nerve-mediated and noradrenaline-

. evoked contractions of rat anococcygeus mudele. J.
that EBDA ofDesmodium adscendelesves found Pharmacol, 250 193-195.

in Mato Grosso, is also capable of relaxing SmOOtWACMANus, 0. B., HARRIS, G. H.. GIANGIACOMO, K.

non-vascular muscles in the anococcygeus of rats. M., FEIGEBAUM, J. P., REUBEM, J. P., ADDY, M. E.,
Also, they provide indirect evidence that, at BURKA, J. F., KACZOROWSKI, G. J. & GARCIA, M.

least in part, the effect of the extract is probably L., 1993, An activator of calcium-dependent potassium

. h l isolated f dicinal heBiochem. J.32:
related to the blocking of Cadependent voltage channe] Isolated from a medicinal hetbochem. J
channels.
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