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Abstract
Objective: The study was aimed to investigate the inhibitory effect of ethanolic extract of
Physalis minima L. leaves (EEPML) against acetylcholine (ACh)-induced contraction of the
ACh-muscarinic-3 receptor. Materials and methods: The study of the inhibitory effect of the
ethanolic extract of physalis minima L. on the contraction by ACh concentration series (1x10−83x10−3 M) was conducted in vitro using isolated guinea pig tracheal organ in the Krebs solution.
Results: EEPML (0.5 - 4 mg/ml) concentration has relaxation effect on the trachea smooth
muscle contraction induced by acetylcholine 1.43 x 10-4 M (r=0.982; p<0.05). EEPML has
concentration of 4mg/ml, that is not different with atropine sulfate 1 x 10 -6 M in reduced the
contraction of guinea pig’s trachea smooth muscle induced by acetylcholine 1.43 x 10 -4 M
(p>0.05). EEPML at 0.5 - 4 mg/ml concentration has relaxation effect, EEPML 3.2 M has no
difference in terms of ability as atropine sulfate 1 x 10 -6 M on the trachea smooth muscle
contraction induced by ACh 1.43 x 10-4 M. It showed that the possibility of the mechanism of
the relaxation effect of EEDC mediated through inhibition muscarinic receptors Conclusion:
The EEPML has relaxation effect on the trachea smooth muscle contraction induced by ACh
And showed antagonist effect on ACh-muscarinic-3 receptor.

Introduction

Physalis minima L. in Indonesia known as ciplukan is one

of the plants of the family Solanaceae. Rural communities
use the leaves, fruit and root as
diuretics,
immunomodulators,
antidiabetes,
acute
toxicity,
anticancer, antimicrobial, antiasthma, antimalarial,
analgesic, antirheumatic, and antiinflammation [1].
Previous research suggests that these plants contain
alkaloids [2-3], glycosides, flavonoids, saponins, tannins
and steroids /triterpenoids [2]. Physalis minima L. leaves
contains atropin and scopolamin which possess
anticholinergic effect. Cholinergic agents has constriction
effect to the smooth muscle of respiratory tract. In asthma
bronchiale there is on airway constriction.of contains has
been studied have a pharmacological activity as
Antioxidant [4], Antibacterial [2], Anticancer [5],
Antidiabetes [6], immunoglobulin activity M [7],
Antiinflammation [8].
Epidemiology study showed almost 20% people in the
world suffer from diseases associated with allergy and
asthma [9]. Almost 300 million people suffer from
asthma, especially asthma which related to allergy. The
main risk factors of asthma in developed and poor
countries is caused by allergies and respiratory tract
irritation induced by allergens and particles in the air
[10]. The respiratory diseases such as asthma, chronic

bronchitis, and emphysema were the fourth reason of
death in Indonesia [11].
Important nervous system associated with human lung is
the cholinergic nervous system. Cholinergic or
parasympathetic nervous system was largely expressed in
the proximal airways and decreases toward the periphery.
Acetylcholine (Ach) released by the parasympathetic
system plays an important role in controlling the airways
and mucus release from submucosal glands, as well as
goblet cells in the airway epithelium [12]. In human
airway muscarinic receptors over expressed in M1, M2,
and M3 types. Excessive activation on the cholinergic
nerve can cause of respiratory tract disorders [14].
Indonesia has great biodiversity that potential for the
discovery of new drugs. Therefore, it is possible to find a
new alternative treatment for asthma from natural
resources. Although C. fel-terrae has been used
traditionally by the community as a medicine such as for
asthma,
the
scientific
data
associated
with
pharmacological activity reports still lack.
Based on this reason, researchers are interested in
evaluating the ethanolic extract of Physalis minima L.
leaves (EEPML) in the respiratory tract primarily on the
contraction induced by ACh on ACh receptors
muscarinic-3.
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Materials and methods
Materials
Drugs and chemicals used in this study were Ach (SigmaAldrich), dimethyl sulfoxide (Sigma-Aldrich, USA), and
ethanol 96% (Merck), atropin sulfat (Sigma-Aldrich).
Instrument used in this experiment was organ bath
PowerLab (ML0146/50, PanLab, ADInstruments, New
Zealand).
Preparation of extract
Physalis minima L. (Ciplukan) was collected from Tiga
Juhar, Deli Serdang District, Sumatera Utara and
identified by Herbarium medanense University of
Sumatera Utara Indonesian. The leaves were washed and
dried at 30-35°C, then grinded until dried powder was
obtained. The dried powder was percolated using ethanol
96% then the obtained percolate was evaporated and
freeze-dried.
Tissue preparation
Male guinea pig weighing 300-500 g (3-4 months) were
housed in a room with controlled temperature and
lighting and allowed free access to chow and water. The
animals were sacrificed by cervix dislocation. Trachea
was dissected out and the connective tissue was gently
removed. Subsequently, the rings were cut with a length
of 8-9 rings and both sides cartilage was bound with
which connected to the transducer MLT0201 (PanLab,
ADInstrument) connected with Power Lab T15- 0676
(PanLab, ADInstrument) [15-17]. The experimental
protocol was approved by the Animal Reseach Ethics
Committee Universitas Sumatera Utara (292/KEPHFMIPA/2017).
Experiment
of
series
contractions
ACh
concentrations in smooth muscle trachea
ACh testing was performed to measure the maximum
extent of guinea-pig tracheal contraction to obtain EC80.
Guinea-pig tracheal in the Krebs solution was contracted
gradually with series concentration of ACh (1x 10-8 – 3 x
10-3 M) to the tissue bath as a control concentrationresponse curve until maximum contraction was achieved
[18-19].
Experiment of relaxation effects of EEPML on
tracheal smooth muscle contracted by ACh
EEPML relaxation tests were performed as follows;
guinea-pig tracheal is conditioned with Krebs solution in
tissue bath connected to the transducer. Trachea was
contracted with EC80 ACh in a submaximum
concentration. After obtaining a stable contraction then
given cumulative EEPML concentration (0.5 – 4 mg/ml)
[18-19].

Experiment of relaxation effects of Atropine sulfate
on tracheal smooth muscle contracted by ACh
Atropine sulfate relaxation tests were performed as
follows; guinea-pig tracheal is conditioned with Krebs
solution in tissue bath connected to the transducer.
Trachea was contracted with EC80 ACh in a maximum
submaxion of contractions. After obtaining a stable
contraction then given cumulative atropine sulfate
concentration (1x 10-8 – 3 x 10-5 M) [18-20].
Inhibitory effect of EEPML to the contraction
induced by agonist ACh-muscarinic-3 receptor
After equilibration, guinea-pig tracheal was contracted
gradually with series concentration of ACh (1x10−83x10−3 M) to the tissue bath as a control concentrationresponse curve until maximum contraction was achieved.
Subsequently, ACh was washed out of the bath and
complete relaxation of tracheal allowed. The ability of
EEPML to challenge Ach induced tracheal contraction
was tested using cumulative addition of ACh after 20
minutes preincubation of the tracheal with extract (3.2
M). Then compared with The ability of atropine sulfate
to challenge Ach induced tracheal contraction was tested
using cumulative addition of ACh after 20 minutes
preincubation of the tracheal with atropine sulfate (1 x
10-6 M) or with control. All the experiment conducted
using Krebs buffer with gas flowing O2 : CO2 (95%: 5%)
[18-20].
Statistical analysis
Analysis of all results was performed using SPSS 22
Independent sample T Test. P values for significance
were set at 0.05. All data are presented as mean ±
standard error of the mean.
Results and discussion
Experiment of smooth muscle contraction of guinea-pig
tracheal were isolated by addition of ACh concentrations
from 1 x 10-8 to 3 x 10-3 M to obtain EC80 used to test the
relaxation effect of EEPML. The percentage of maximal
contraction of smooth muscle of guinea-pig tracheal was
obtained at ACh concentration 1 x 10-3 M, and
submaximal contraction (EC80) at concentration 1.43 x
10-4 M showed in Figure 1.
ACh administrations have increased tracheal smooth
muscle contraction through ACh-M3 receptor stimulation.
ACh-M3 receptors expressed in various types of cells and
this receptor cellular signal is mediated by ACh. These
receptors play an important role in controlling the
physiological response of the central and peripheral nerve
activity.
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Figure 1. Percentage of smooth muscle contraction of
isolated guinea-pig tracheal contracted with ACh
concentration series.

ACh-M3
receptors
stimulation
could
activate
phospholipase C enzyme, and enhance the formation of
inositol 1,4,5-triphosphate (IP3) and diacylgycerol
(DAG). Both of these compounds are the second
messenger that plays an important role in increasing Ca2+
intracellular concentration. IP3 play a role in the increased
[Ca2+] through IP3 receptor activation on sarcoplasmic
reticulum so that stimulating the release of Ca2+ deposits
to the cytosol. DAG activate influx of calcium via
opening calcium channels in cell membranes. Increasing
levels [Ca2+] modulates calcium bond with calmodulin
which will activating myiosin light chain kinase (MLCK).
MLCK activation results are cross-linking between actin
and myosin. The bond formation between myosin and
actin and this may lead to contraction of the smooth
muscle [21-26]. Stimulation of ACh-M3 receptor on the
smooth muscle of the airways can cause airway disorders
such as bronchoconstriction and increased mucus
production from the submucosal glands [27-29]. It is
known that human muscarinic receptor is predominantly
expressed in smooth muscle cells, epithelial cells, and
fibroblasts [30]. Inhibition of ACh-M reseptor induced
contraction by extract indicated that the chemical
compounds contained in the extracts possess work at
these receptors. Several compounds have been reported
posses relaxation effect on smooth muscle muscarinic
mediated-receptor such as alkaloids. Physalis minima L.
leaves contains alkaloid atropin and scopolamin which
possess anti cholinergic. Atropine causes the occurrence
of resistance to cholinergic receptors by occupation M3
receptors will occur resistance of M3 agonists with their
receptors.
EEPML relaxation tests on isolated trachea smooth
muscle were performed by contracting of smooth muscle
of guinea pig's trachea isolated with ACh 1.43 x 10-4 M,
followed by concentration series of EEPML 0.5 - 4
mg/ml. Relaxation effects were observed by increased
percentage of relaxation on tracheal showed in Figure 2.

Figure 2:
Effect of EEPML (1 = 0.5; 2 = 1; 3 = 1.5;
4 = 2; 5 = 2.5; 6 = 3; 7 = 3.5; 8 = 4 mg/ml) and atropine
sulfate (1 = 1 x 10-8; 2 = 3 x 10-8; 3 = 1 x 10-7; 4 = 3 x 10-7;
5 = 1 x 10-6; 6 = 3 x 10-6; 7 = 1 x 10-5; 8 = 3 x 10-5 mg/ml)
on ACh-induced contractile response in isolated guineapig tracheal. Data presented as mean ± standard error of
mean from n=4, *p<0.05

Testing of action mechanisms by inhibition of muscarinic
receptors was done by comparing the strength of ACh
contraction (1.43 × 10-4 M) which was incubated with
EEPML at concentrations of 3.2 M with ACh contraction
strength (1.43 × 10-4 M) without incubation and the
strength of ACh-induced contraction incubated with
atropine sulfate (1 x 10-6 M) showed in Figure 3.

Figure 3: The contraction effect (cm) of ACh 1.43 x 10-4
M, incubation EEPML concentration 3.2 M and
atropine sulfate 1 x 10-6 M after contracted with
acetylcholine 1.43 x 10-4 (mean ± SEM, n = 4).

The contraction effect of acetylcholine incubated with
EEPML compared with acetylcholine without incubation
showed statistically significant different results (p <0.05).
The statistical comparison of contraction of acetylcholine
(1.43 x 10-4 M) incubated EEPML concentration of 3.2 M
with acetylcholine (1.43 x 10-4 M) incubated atropine
sulphate (1 x 10-6 M) also showed results which differ
significantly (p <0.05). EEPML and atropine sulphate
both have a relaxant effect on acetylcholine-induced
contractions, but the strength of contractions incubated
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with atropine sulfate is less, since atropine sulphate is
used as a pure compound, whereas in EEPML it is not a
pure compound but a chemical compound of plants in it
there are still some other plant chemical compounds.
Based on statistical data it can be indicated that EEPML
relaxes the smooth muscle of tracheal marmots by
inhibiting muscarinic receptors, this can be proven by
looking at statistically statistically non-incubated
acetylcholine and incubated EEPML acetylcholine which
show significantly different contraction results between
the two (p <0.05). EEPML inhibits contraction increases
by acetylcholine which has been described above that
acetylcholine acts to stimulate muscarinic receptors that
increase smooth muscle contraction. The increase in
contraction by acetylcholine decreases because the
muscarinic receptor is largely inhibited by EEPML so
that muscarinic receptors do not all interact with
acetylcholine to produce contractions. Inhibition of
acetylcholine release results in reduced muscarinic
receptor activity that mediates smooth muscle contraction
[31]. Ciplukan leaf extract contains alkaloids of atropine
and scopolamine. It is known that atropine as
anticholinergic may relax the smooth airway muscle
which is one of therapy in asthma [32].
Acetylcholine is a neurotrasmitter acting as an agonist on
M3 receptors; activation of M3 receptor by acetylcholine
will induce contraction resulting in bronchocontriction.
Atropine sulphate is a muscarinic antagonist whose action
selectively inhibits parasympathetic nerve activity, so it is
called parasympatolytic. The effect of a muscarinic
antagonist drug is opposite to the muscarinic agonist
effect. The muscarinic antagonist effect on the respiratory
tract is bronchodilation.
Atropine blocks the action of cholinomimetics on
reversible muscarinic receptors (depending on the
number) it indicates competition for fighting places of
bondage. The bonding results of muscarinic receptors are
to prevent actions such as IP3 release and adenylyl
cyclase inhibition caused by acetylcholine or other
muscarinic antagonists [33].
Conclusion
The EEPML has relaxation effect on the trachea smooth
muscle contraction induced by ACh And showed
antagonist effect on ACh-muscarinic-3 receptor.

4.
5.

6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.
22.
23.
24.

References

25.

1.

26.

2.

3.

Sharma N., Bano, A, Dhaliwal, H.S. and Sharma, V.: Perspectives and
Possibilities of Indian Species of Genus Physalis (L.)- A Comprehensive
Review. European Journal of Pharmaceutical and Medical Research 2015;
2: 326-353.
Sianturi EN: Antibacterial Activity Test Ethanol Extract Ceplukan Leaves
(Physalis minima L.) Against Shigella dysenteriae Bacteria, Escherichia
coli and Salmonella typhimurium. Essay. Medan: Faculty of Pharmacy
University of North Sumatra 2011; 43.
Efendi M: The Influence of Ciplukan Leaf Alkaloid (Physalis minima L)
on the Contractility of Separate Aorta Preparation of Rabbit with

27.
28.
29.

Exogenous Noradrenal Stimulation. Essay . Malang: Department of
Biology FMIPA Universitas Brawijaya 1998; 31.
Nuranda A: Potential Ciplukan Plant As A Natural Antioxidant. Journal
of the Faculty of Mathematics and Natural Science of Science.
Mulawarman University 2016; (1):5-9.
Fitria M, Armandari I, Septhea DB, Hermawan A, Ikawati M and
Meiyanto E: Cytotoxic Effects And Induce Apoptosis Ethanol Herb
Extract Ciplukan On Breast Cancer Cells MCF-7. Journal of Faculty of
Pharmacy Yogyakarta: Universitas Gadjah Mada 2008; 8.
Kurniawati D, Jasaputra DK, Dewi K, Sujatno M, Putra MS, Sallyvania
MY, dkk: Effect of Ethanol Extract Physali minima L. Against Blood
Glucose Level. Journal of Medica Planta 2001; (1): 70.
Effendi M. and Widiastutui H: Identification of Immunoglobulin Activity
M (IG.M) Ciplukan Leanol Ethanol Extract (Physalis minima L.) on
Mice. Health journal. Makassar: Universitas Muslim Indonesia 2014; 353.
Khan MA, Khan H, Khan S, Mahmood T, Khan P. M, dan Jabar A:
Antiinflammatory, Analgesic and Antipyretica Activities of Physalis
minima Linn Enzyme Inhibit. Med Chem 2009; (24): 632-637.
WHO. Prevention of allergy and allergic Asthma, WHO Document and
Publication Service, Geneva, Switzerland 2003; 1-8
WHO. Asthma. WHO Document and Publication Service 2008; 16-18
Ministry of Health of Republic of Indonesia. Health Profile. Jakarta:
Kemenkes 1997; 35-38.
Gosens R, Zaagsma J, Meurs H, Halayko AJ: Muscarinic receptor
signaling in the pathophysiology of asthma and COPD. Respir Res 2006;
7 :73.
Ikeda T, Anisuzzaman AS, Yoshiki H, Sasaki M, Koshiji T, Uwada J, et
al.: Regional quantification of muscarinic acetylcholine receptors and ßadrenoceptors in human airways. Br J Pharmacol 2012; 166 (6):1804-14.
Carr R, Koziol-White C, Zhang J, Lam H, An SS, Tall GG, et al.:
Interdicting Gq activation in airway disease by receptor-dependent and
receptor-independent mechanisms. Mol Pharmacol 2016; 89(1): 94-104.
Husori DI, Riyanto S, Nugroho AE: Relaxation effect of Marmin on
guinea pig tracheal smooth muscle via NO-independent mechanisms.
Asian Pac J Trop Dis 2012; 2: 154-158.
Nugroho AE, Anas Y, Arsito PN, Wibowo JT, Riyanto S, Sukari MA:
Effects of marmin, a compound isolated from Aegle marmelos Correa, on
contraction of the guinea pig-isolated trachea. Pak J Pharm Sci 2011;
24(4): 427-33.
Nugroho AE, Wibowo JT, Riyanto S: Marmin, a compound from Aegle
marmelos Corr., Relaxes the ovalbumin induced contraction of trachea.
Int J Pharm Pharm Sci 2012; 1:479-84.
Harahap U, Husori DI, Marianne, Yuliasmi S, Patilaya P, Laila L, et al.:
Inhibitory Effect of Ethanolic Extract of Curanga Fel-Terrae (Pugun
Tano) Leaves on Acetylcholine Muscarinic-3 Receptors Induced on
Isolated Guinea Pig Tracheal. Asian Journal of Pharmaceutical and
Clinical Research 2017; 10(1): 2-3.
Ramadhani, D: The relaxation effect of pugun tanoh leaf ethanol extract
(Curanga fel-terrae (Lour.) Merr.) Against the isolated muscle of isolated
marmot trachea and its effect on phosphodiesterase. Essay. Medan:
Faculty of Pharmacy USU 2014; 31-33.
Sari, P.D: Effect of Ethanol Extract Leaf Carambola Leaf (Averrhoa
bilimbi L.) Against Contraction of Plain Muscles Ileum Marmut Males
(Cavia porcellus) Isolated. Essay. Medan: University of North Sumatra
2015; 21-26.
Semenov I, Herlihy JT, Brenner R. In vitro measurements of tracheal
constriction using mice. J Vis Exp 2012; 3703.
Govindan S, Taylor CW. P2Y receptor subtypes evoke different Ca2
signals in cultured aortic smooth muscle cells. Purinergic Signal 2012;
8(4):763-777.
Penn RB, Benovic JL: Regulation of Heterotrimeric G Protein Signaling
in Airway Smooth Muscle. Proc. Am. Thorac. Soc 2008; 5: 45-47.
Billington CK, Penn RB: Signaling and Regulation of G Protein- Coupled
Receptors in Airway Smooth Muscle. Respir. Res 2003; 2(4): 21-23
Katzung, B.G.: Basic Pharmacology and Clinics. Jakarta: Salemba
Medika 2001; 67-71.
Oancea E, Meyer T: Protein Kinase C as A Molecular Machine for
Decoding calcium and Diacylycerol Signal. Cell 1998; 10: 95
Roux E, Molimard M, Savineau JP, Marthan R: Muscarinic stimulation of
airway smooth muscle cells. Gen Pharmacol 1998; 31(3):349-56.
Eglen RM, Hegde SS, Watson N: Muscarinic receptor subtypes and
smooth muscle function. Pharmacol Rev 1996; 48(4):531-65.
Villetti G, Pastore F, Bergamaschi M, Bassani F, Bolzoni PT, Battipaglia
L, et al.: Bronchodilator activity of (3R)-3-[[[(3- fluorophenyl)[(3,4,5trifluorophenyl)methyl]amino]
carbonyl]oxy]1-[2-oxo-2-(2thienyl)ethyl]-1-azoniabicyclo[2.2.2]octane bromide (CHF5407), a

68

Evi Depiana Gultom et al., JIPBS, Vol 5 (1), 65-69, 2018
potent, long-acting, and selective muscarinic M3 receptor antagonist. J
Pharmacol Exp Ther 2010;335(3):622-35.
30. Karakiulakis G, Roth M: Muscarinic receptors and their antagonists in
COPD:
Anti-inflammatory and antiremodeling effects. Mediators
Inflammation 2012; 409-580.
31. Ikawati Z: Introduction to Molecular Pharmacology. Yogyakarta: Gajah
mada University Press 2006; 61-63,67.

32. Sulistia GG, Rianto G, Suyana FD Purwantyastuti and Nafrialdi:
Pharmacology and Pharmacology Therapy FKUI. 4th Ed. Jakarta: Gaya
Baru 1995; 40-76.
33. Tan H T, Kirana R.Drug-like: Benefits, Usage and Side Effects. Jakarta:
PT. Gramedia 2002; 488-490.

69

