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ABSTRACT
Yavani or Trachyspermum ammi is an important drug used in traditional systems of medicines to treat gastrointestinal disorders like indigestion, colic,
and diarrhea. Yavani and its distillate (Arka) has been indicated in classics to treat Agnimandya (digestive impairment), Anidra (Insomnia), Atisara
(Diarrhea), Klaibya (Impotency) and Grahani (Irritable Bowel Syndrome). To evaluate its effect on smooth muscle of gastro intestine, the present study
has been planned. Isolated rat ileum was hanged and balanced in organ bath assembly; Tyrode solution (for nutrition), temperature of 37°C and Oxygen
(through aerator device) were maintained in the assembly (inner tube, where tissue was mounted), to keep the tissue alive. Contraction was induced by
Acetylcholine. Then the response of Yavani Arka was observed at the dose of 0.5 ml, 1 ml, 1.5 ml and 2 ml/ 40 ml Tyrode solution. Relaxation effect
or antispasmodic activity of Yavani arka was observed on all the contraction. The Effective Concentration for 50% effect (EC50) was found to be 0.0165
ml/ml.
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INTRODUCTION
Yavani (Trachyspermum ammi) is a well-known herb used in
kitchen to as spices and also as home remedy to treat common
abdominal problems1. The drug has also kept important place in
the traditional medicinal systems i.e. Ayurveda and Unani, where
it is used individually and in combinations in the form of powder,
Arka (Hydro distillate), Asava- Arishta (Fermented liquids),
tablets, oils etc2. Its constituents and oils are extracted and used
in modern system of medicine also3,4. In Ayurveda text it is
indicated in the treatment of Agnimandya (digestive impairment),
Anidra (Insomnia), Atisara (Diarrhea), Klaibya (Impotency) and
Grahani (Irritable Bowel Syndrome) etc5. Since it is an Aromatic
drug and having volatile oil as one of important active
constituent6, So Arka Kalpna, (the Hydro distillation) is very
much compatible to use of it, it is very easy to intake (higher
palatability). It is also indicated in Agnimandya (digestive
impairment), Trikashoola (pain in sacral region) and abdominal
discomforts7. Text of Ayurveda8 and Unani system of medicine9
both are having same type of indications, so for the present study
Yavani Arka has been selected for the study.
Isolated tissue bath assays are classical pharmacological tool for
evaluating dose concentration- response relationship in a myriad
contractile tissue10. It is isolated organ bath system, which is used
for over 150 years in the discipline of pharmacology. The
versatility of this system has allowed scientists across the world
to characterize receptors and receptor signal transduction, with
this knowledge forming the basis of therapies that have treated
millions of individuals with diseases or disorders such as
hypertension, heart failure, diabetes, gastrointestinal disease,
bladder dysfunction, asthma, and swallowing disorders, to name
just a few11. To this day, the isolated tissue bath remains an
important facet of drug development and basic research, as it
allows the tissue to function as a system. Due to all this, it comes

closer to examine that how drug would act in the body as whole.
Since the present study is aimed to evaluate the effect of Yavani
Arka on the smooth muscles, so it is planned to be carried out on
the isolated rat ileum.
MATERIALS AND METHOD
Preparation and Analysis of Yavani Arka
Yavani Arka was prepared in the departmental lab, PG
Department of Rasashastra & Bhaishajya Kalpana, National
Institute of Ayurveda, Jaipur as per AFI12 (Fig. 1) and was
analyzed as per API (The Ayurvedic Pharmacopeia of
India).(Table 1). Study was conducted after clearance form
committee. The registration no. of study was Aca/863/14-15.
Table 1: Characters of Yavani Arka
Character
Color
Odour
Taste
Appearance
Clarity
pH
Specific Gravity
Refractive index

Observations
Transparent
Typical Yavani like
Tikta
Clear watery
Floating oil drops
3.7
1.004
1.34

Preparation of physiological salt solution (Tyrode’s solution)
Tyrode solution was taken as physiological salt solution and used
to keep the ileum alive. It was prepared by mixing of salt and
glucose in distilled water as mentioned in Table 2. It was
composed as per previous studies13.
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Table 2: Composition of Tyrode’s solution
Ingredient
NaCl
KCl
MgCl
NaHCO3
NaH2PO4
Glucose
CaCl2
Distilled water

Quantity
16 g
0.4 g
1.5 g
2g
0.1 g
4g
0.4 g
2L

Preparation of tissue
Ileum of wistar rat was isolated and kept in the oxygenated
Tyrode solution at room temperature. Longitudinal strips of
approx. 2-3 cm long were prepared from the ileum. (Fig. 2)
Preparation of organ bath assembly & conduction of study
In order to conduct the study first of all organ bath system was
assembled. Outer chamber was cleared and filled with warm
distilled water to maintain the temperature. Inner tissue bath is
filled with Tyrode solution and continuously oxygenated by
aerator; temperature of the chamber maintained at 37°C. The
frontal pointing liver was fixed on mantle rod of organ bath.
Kymograph paper was set on the rotating drum to record the
readings. A piece of ileum approx. 2 cm, with silk thread was tied
on the liver rod and suspended into inner chamber. The tissue was
then given 3 successive washings with fresh Tyrode solution an
allowed to be relax for obtaining a stable base line (Fig.3).

Fig. 1- Yavani Arka

Fig. 2- Isolated Rat ileum

After setting of above assembly, Acetylcholine (AcH) in dose of
10µml was poured on the suspended tissue and contractions were
induced, the graph of readings was found on Kymograph paper,
place on rotating drum (Fig. 4). The procedure was repeated till
the ceiling effect was recorded (for 9 minutes maximum). Then
0.5 ml of Yavani Arka was poured on the tissue and readings were
noticed for 2.5 minutes (Fig. 5). In same manner the readings
were taken with the doses of 1.0 ml, 1.5 ml and 2.0 ml of Yavani
Arka against AcH induced contractions and the readings found on
kymographs was collected (Fig. 6, 7, 8). Three times washings
with Tyrode solutions were giving after every reading.
Data analysis
To analyze the data the reading was measured in centimeters.
Maximum response was considered as 100% response and
accordingly other readings were also calculated in percentage.
Then a graph (Graph no. 1) was plotted in between dose &
response (Dose-response curve; DRC). Finally, effective
concentration for 50% effect (EC50) was calculated from the
graph.

Fig. 3- Organ Bath assembly

Fig. 4 Contraction induced by AcH
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RESULTS
Relaxations against Acetylcholine induced contractions were
noticed on all the dose of Yavani Arka. As per table 3 relaxation
of different intensity was noticed on different doses. The EC50
value of Yavani Arka was found as 0.0162 ml/ml.
Table 3: Response of different doses of Arka on isolated tissue
Dose of
Yavani
Arka was
poured
Fig. 5- Effect of Yavani Arka 0.5 ml/40 ml. against AcH induced
contraction

0.5 ml
1.0 ml
1.5 ml
2.0 ml

Net dose of Arka/
Strength of Arka
in 40 ml inner
organ bath tube
(v/v)
0.0125 ml
0.025 ml
0.0375 ml
0.05 ml

Response
(Relaxation)
in cm

% Response
(Response/
Max.
response %)

1.6
2.8
3.2
3.9

41%
71 %
82 %
100%

Fig. 6- Effect of Yavani Arka 1 ml/40 ml. against AcH induced
contraction

Graph 1: Response on smooth muscles of different doses

DISCUSSION

Fig. 7- Effect of Yavani Arka 1.5 ml/40 ml. against AcH induced
contraction

Fig.8- Effect of Yavani Arka 2 ml/40 ml. against AcH induced
contraction

Present study was focused on evaluation of relaxant effect of
distillate of Trachyspermum ammi (Yavani Arka). Yavani is
indicated in Agnimandya (digestive impairment), Anidra
(Insomnia), Atisara (Diarrhea), Klaibya (Impotency) and Grahani
(Irritable Bowel Syndrome)14. Its distillate (Arka) is also
indicated in same15. Its major component is essence which is
mainly composed of thymol (49.0%), γ-terpinene (30.8%), pcymene (15.7), β-pinene (2.1%), myrcene (0.8%), and limonene
(0.7%)16. Along with the availability of modern medications, the
propensity toward the traditional medications is progressively
growing throughout the world17.
Isolated organ bath study technique was elected for the study
design. The primary advantage of this technique is that the tissue
is living and functions as a whole tissue, with a physiological
outcome (contraction or relaxation) that is relevant to the body. It
is a synthesis of steps i.e. drug-receptor interaction, signal
transduction, second messenger generation, change in smooth
muscle excitability, and change in tissue function. While other
techniques allow study of each of these steps (e.g. radio ligand
binding for drug affinity, measurement of second messengers),
the isolated tissue bath technique allows for integration of all
these steps18. Another advantage is that retaining tissue function
permits calculation of important pharmacological variables that
are more meaningful in a tissue vs a cellular setting; it comes
closer to how the drugs examined would work in the body as a
whole19.
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As the result of the study says that the Yavani Arka relaxed the
contractions induced by the Ach and showed antispasmodic
effect. The main constituent of T. ammi is thymol20 and in
previous studies same effects were noticed by using different
concentration of thymol21 and by aqueous & ethanolic
extracts22,23. There are various mechanism involved for relaxation
of gastrointestinal smooth muscles within the human body; these
may be blocking action on excitatory pathways, such as
cholinergic24 and histaminergic25 or may be through agonistic
actions on inhibitory modulators such as adrenergic26,
purinergic27, GABA regic28, and nitric oxide29. Thymol, which is
reported to be present in the essential oil and Yavani Arka also
contains essential oil. Anticholinergic activity of Thymol has
been reported in earlier studies30, where it showed significant
relaxant effect on the smooth muscles. That may be most probable
reason for the same effected, observed in the present study. Other
probable reasons may be due to antihistaminic activity or calcium
channel clocking activity of some active part in Yavani Arka.
Some reports are available in the favor of this, where thymol is
reported for relaxant effect on isolated rat aorta31 and ventricular
myocardium32, may be due to blocking of calcium channels.

9.

10.

11.

12.

CONCLUSION

13.

It can be concluded by the current study that Yavani Arka has
relaxant or antispasmodic effect on the smooth muscles. It relax
the GIT muscles against contraction induced by Ach. Results
supports that it can be used to treat abdominal discomfort, colic
pain etc. Further clinical trials on human subjects are suggested
on the basis of the current study, it can confirm the effects in more
validated way.

14.
15.

ACKNOWLEDGEMENT:
16.
Head, Professors and all the team members, PG Department of
Rasashastra & Bhaishajya Kalpana, National Institute of
Ayurveda, Jaipur. Dean & Director National Institute of
Ayurveda, Jaipur (RAJ.).

17.

REFERENCES
18.
1. Khare C.P. Indian medicinal plants- An illustrated dictionary.
New Delhi: Springer; 2007; p. 56-7, 486-7, 665, 674, 694
2. Sharma PV. Pancham Adhyay 203. Yavani. In Dravyaguna
Vigyana..Varanasi. Chaukhambha Bharati Academy. 2011.
p. 496
3. www.webmd.com [homepage on internet]. WebMD LLC
online resource. [Cited 2019 Apr 9] Available from
https://www.webmd.com/vitamins/ai/ingredientmono823/thyme.
4. https://pubchem.ncbi.nlm.nih.gov. Bethesda (US): National
Center for Biotechnology Information. PubChem Database.
Thymol, CID=6989 [cited on 2019 May 14]. Available from
https://pubchem.ncbi.nlm.nih.gov/compound/6989.
5. Anonymous. Ayurvedic Pharmacopeia of India Part- I
Volume- I. 2001. New Delhi, National Institute of science
communications and Information resources, CSIR.p. 129
6. Khajeh M, Yamini Y, Sefidkon F, Bahramifar N. Comparison
of essential oil of Carum Copticum obtained by supercritical
carbon dioxide extraction and hydro distillation methods.
Food Chem. 2004; 86:587–91.
7. Tripathi I editor, Ravan author. Tritiya Shataka, Verse No. 7.
In Arkaprakash. 4th ed. Varanasi, Chowkhamba Krishnadas
Academy. 2005. p. 38.
8. Anonymous. The Ayurvedic Formulary of India, Part-I,
Printed by National Institute of science communications and
Information resources, CSIR, New Delhi on Behalf of
Government of India, Ministry of Health and Family welfare,

19.

20.

21.

22.

23.
24.

Department of Indian system of medicine & Homeopathy,
New Delhi, Published by The controller of Publications, New
Delhi, Second revised English edition, 2003, P.27.
Anonymous. National Formulary of Unani Medicine Part- V.
2008. New Delhi. Central Council for Research in Unani
Medicine (CCRUM), Department of AYUSH, Ministry of
Health & Family welfare, Government of India. P. 129.
Jespersen, B., Tykocki, N.R., Watts, S.W., Cobbett, P.J.
Measurement of Smooth Muscle Function in the Isolated
Tissue Bath-applications to Pharmacology Research. J. Vis.
Exp. (95), e52324, doi:10.3791/52324 (2015).
Jespersen B, Tykocki NR, Watts SW, Cobbett PJ.
Measurement of smooth muscle function in the isolated tissue
bath-applications to pharmacology research. J Vis Exp. 2015;
(95):52324. doi:10.3791/52324
Anonymous. The Ayurvedic Formulary of India, Part-I,
Printed by National Institute of science communications and
Information resources, CSIR, New Delhi on Behalf of
Government of India, Ministry of Health and Family welfare,
Department of Indian system of medicine & Homeopathy,
New Delhi, Published by The controller of Publications, New
Delhi, Second revised English edition, 2003, P.27.
Maynard LG, Santos KC, Cunha PS, et al. Chemical
composition and vasorelaxant effect induced by the essential
oil of Lippia alba (Mill.) N.E. Brown. (Verbenaceae) in rat
mesenteric artery. Indian J Pharmacol. 2011;43(6):694–698.
doi:10.4103/0253-7613.89828
Chunekar KC & Pandey GS editors. Bhavmishra author.
Haritkyadi Varga Verse no. 75-7. In Bhavaprakash Nighantu.
Varanasi. Chaukhambha Bharati Academy. 2013. p. 25
Tripathi I editor, Ravan author. Tritiya Shataka, Verse No. 7.
In Arkaprakash. 4th ed. Varanasi, Chowkhamba Krishnadas
Academy. 2005. p. 38.
Khajeh M, Yamini Y, Sefidkon F, Bahramifar N. Comparison
of essential oil of Carum Copticum obtained by supercritical
carbon dioxide extraction and hydro distillation methods.
Food Chem. 2004;86: 587–91.
O'Malley P, Trimble N, Browning M. Are herbal therapies
worth the risks? Nurse Pract. 2004; 29:71–5. [PubMed:
15489674]
Kenakin, T. P. The classification of drugs and drug receptors
in isolated tissues. Pharmacol. Rev. 36, 165-222 (1984)
Jespersen, B., Tykocki, N.R., Watts, S.W., Cobbett, P.J.
Measurement of Smooth Muscle Function in the Isolated
Tissue Bath-applications to Pharmacology Research. J. Vis.
Exp. (95), e52324, doi:10.3791/52324 (2015).
Khajeh M, Yamini Y, Sefidkon F, Bahramifar N. Comparison
of essential oil of Carum Copticum obtained by supercritical
carbon dioxide extraction and hydro distillation methods.
Food Chem. 2004;86:587–91.
Hejazian SH, Bagheri Sm & Safari F. Spasmolytic and AntiSpasmodic Action of Trachyspermum ammi Essence on Rat's
Ileum Contraction. North American Journal of Medical
Sciences. 2014 Dec; 6(12):643-7. doi: 10.4103/19472714.147982: 10.4103/1947-2714.147982. PMID: 25599053
Hejazian-Y SH, Dashti-R MH, Mahdavi SM, Qureshi MA.
The effect of Carum Copticum extract on acetylcholine
induced contraction in isolated rat's ileum. J Acupunct
Meridian Stud. 2009;2:75–8. [PubMed: 20633478]
Hejazian H, Morowatisharifabad M, Mahdavi SM. Relaxant
effect of carum copticum on intestinal motility in ileum of rat.
World Journal of Zoology. 2007;2:15–8.
Unno T, Matsuyama H, Izumi Y, Yamada M, Wess J, Komori
S. Roles of M2 and M3 muscarinic receptors in cholinergic
nerve-induced contractions in mouse ileum studied with
receptor knockout mice. Br J Pharmacol. 2006;149:1022–30.
[PMCID: PMC2014632] [PubMed: 17099717]

69

Shweta Paul & Karunanidhi Sharma / Int. J. Res. Ayurveda Pharm. 10 (3), 2019
25. Sá-Nunes A, Corrado AP, Baruffi MD, Faccioli LH.
Disodium cromoglycate prevents ileum hyper reactivity to
histamine in Toxocara canisinfected guinea pigs. Pharmacol
Res. 2003;48:451–5. [PubMed: 12967589]
26. Roberts SJ, Papaioannou M, Evans BA, Summers RJ.
Characterization of beta-adrenoceptor mediated smooth
muscle relaxation and the detection of mRNA for beta1-,
beta2- and beta3-adrenoceptors in rat ileum. Br J Pharmacol.
1999;127:949–61. [PMCID: PMC1566085] [PubMed:
10433503]
27. Van Crombruggen K, Van Nassauw L, Timmermans JP,
Lefebvre RA. Inhibitory purinergic P2 receptor
characterization in rat distal colon. Neuropharmacology.
2007;53:257–71. [PubMed: 17612577]
28. Zizzo MG, Mulè F, Serio R. Functional evidence for GABA
as modulator of the contractility of the longitudinal muscle in
mouse duodenum: Role of GABA (A) and GABA(C)
receptors. Neuropharmacology. 2007;52:1685–90. [PubMed:
17517423]
29. Kito Y, Suzuki H. Effects of Dai-kenchu-To on spontaneous
activity in the mouse small intestine. J Smooth Muscle Res.
2006;42: 189–201. [PubMed: 17435378]

30. Hisayama T, Takayanagi I. Increased 45Ca-efflux from
smooth muscle microsomes by a rise in an extra microsomal
Ca ion concentration, and the effect of thymol. J Pharm
Pharmacol. 1983;35:532–3. [PubMed: 6137544]
31. Peixoto-Neves D, Silva-Alves KS, Gomes MD, Lima FC,
Lahlou S, Magalhães PJ, et al. Vasorelaxant effect of the
monoterpenic phenol isomers, carvacrol and thymol, on rat
isolated aorta. Fundam Clin Pharmacol. 2009;24:341–50.
[PubMed: 19682086]
32. Szentandrássy N, Szigeti G, Szegedi C, Sárközi S, Magyar J,
Bányász T, et al. Effect of thymol on calcium handling in
mammalian ventricular Myocardium. Life Sci. 2004;74:909–
21. [PubMed: 14659979]
Cite this article as:
Shweta Paul and Karunanidhi Sharma. Effect of yavani arka
(hydro distillate of Trachyspermum ammi) on rat ileum, against
acetyl choline induced contractions. Int. J. Res. Ayurveda Pharm.
2019;10(3):66-70 http://dx.doi.org/10.7897/2277-4343.100364

Source of support: National Institute of Ayurveda, Jaipur, India, Conflict of interest: None Declared
Disclaimer: IJRAP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while
every effort has been taken to verify the accuracy of the content published in our Journal. IJRAP cannot accept any responsibility or liability for
the site content and articles published. The views expressed in articles by our contributing authors are not necessarily those of IJRAP editor or
editorial board members.

70

