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ABSTRACT
Matricaria recutita, once it has been called as Marticaria chamomilla, Chamomilla recutita, and Chamomilum nobile
family Asteraceae. The main constituents of this plant include the terpenoids α-bisabolol and its oxides and azulenes,
including chamazulene. Matricaria recutita shows different pharmacological activities like anti-inflammatory, anti- cancer,
treatment of stress and depression, anti-allergic etc. This review focuses on the detailed chemical constituents,
pharmacological activities of different parts of this plant.
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INTRODUCTION
Matricaria recutita, once it has been called as Marticaria
chamomilla, Chamomilla recutita, and Chamomilum nobile
family Asteraceae and commonly it is known as German
chamomile, Roman chamomile, English chamomile,
Camomilla, and Flos Chamomile. [1-2]
It mainly grows indigenously in Europe, NW. Asia, N.
Africa, and cultivated in N. America and in many parts of the
world. [1, 3] This herb has been used as herbal remedies for
thousands of years. This herb has been believed by AngloSaxons as one of nine sacred herbs given to humans by the
lord. [4] One of the most commonly consumed single
ingredient herbal tea is chamomile, prepared with dried
flowers from Matricaria recutita L. The composite flower is
white in color with a yellowish orange center. [1] Infusions
and essential oils from fresh or dried flower heads have
aromatic, flavoring and coloring properties. Both are used in
a number of commercial products including soaps,
detergents, perfumes, lotions, ointments, hair products, baked
goods, confections, alcoholic beverages and herbal teas.
Chamomile flowers contain 0.24- to 2.0 percent volatile oil
that is blue in color. [1, 3] European Pharmacopoeia
recommends chamomile contains no less than 4 mL/kg of
blue essential oil. [5]
CHEMICAL CONSTITUENTS
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Over 120 constituents have been identified in chamomile
flowers. [6] The main constituents of the oil include the
terpenoids α-bisabolol and its oxides (≤ 78 %) and azulenes,
including chamazulene (1-15 %). [7-11]
Chamazulene carboxylic acid and proazulenes occur in
chamomile. [12] Precocenes were isolated from the essential
oils of Matricaria recutita. [13] The essential oil of German
chamomile showed specific inhibition toward aflatoxin G (1)
(AFG (1)) production, and (E) - and (Z)-spiroethers were
isolated as the active compounds from the oil. [14] Farnesene
(12-28 %), spathulenol and spiroethers, including the
cis/trans-en-yn-dicycloethers (8-20 %), are also present in
the volatile oil. [15-17] Eleven bioactive phenolic compounds
(coumarins: herniarin, umbelliferone; phenylpropanoids:
chlorogenic acid, caffeic acid; flavones: apigenin, apigenin7-O-glucoside, luteolin, luteolin-7-O-glucoside; flavonols:
quercetin, rutin and flavanone: naringenin) are found in
chamomile extract. The main constituents of the flowers
include several phenolic compounds, primarily the
flavonoids apigenin, quercetin, patuletin, luteolin and their
glucosides Coumarins and Dicycloethers also occur in the
flowers. The principal components of the essential oil
extracted from the flowers are the terpenoids alpha-bisabolol
and its oxides and azulenes, including chamazulene.
Chamomile (Matricaria chamomilla) in the above-ground
organs synthesizes and accumulates (Z) - and (E)-2-beta-D: glucopyranosyloxy-4-methoxy cinnamic acids (GMCA), the
precursors of phytoanticipin herniarin (7-methoxycoumarin).
[18-26]
The largest group of medically important compounds
forming the essential oils are primarily chamazulene, (-)alpha-bisabolol, bisabololoxides, bisabolonoxide A, trans-
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beta-farnesene, alpha-farnesene, spathulenol and the
cis/trans-en-in-dicycloethers.
Flavonoids,
coumarins,
mucilages, mono- and oligosaccharides also have
pharmacological effects. [27-28] Fractionation of the aqueous
extract of this plant led to the detection of several fractions
with significant affinity for the central benzodiazepine
receptor and to the isolation and identification of 5, 7, 4’trihydroxyflavone (apigenin) in one of them. [29-30] The
essential oil of German chamomile showed specific
inhibition toward aflatoxin G (1) (AFG (1)) production, and
(E) - and (Z)-spiroethers were isolated as the active
compounds from the oil. [14] The major flavonoids in the
white florets of chamomile (Chamomilla recutita [L.]
Rauschert) were rapidly purified using a combination of
polyamide solid-phase extraction and preparative HPLC.
From the combined LC/MS, LC/MS/MS, and NMR data the
apigenin glucosides were identified as apigenin 7-Oglucoside (Ap-7-Glc), Ap-7-(6"-malonyl-Glc), Ap-7-(6"acetyl-Glc), Ap-7-(6"-caffeoyl-Glc), Ap-7-(4"-acetyl-Glc),
Ap-7-(4"-acetyl,6"-malonyl-Glc),
and
a
partially
characterized
apigenin-7-(mono-acetyl/monomalonylglucoside) isomer. [31] Precocenes were isolated from
the essential oils of Matricaria recutita. [13] We screened
various isoprenoids to search for inducers of apoptosis-like
cell death ("apoptosis") in the shoot primordia of Matricaria
chamomilla and found that geraniol has the most potent
apoptosis-inducing activity among terpenoids. [32]
Chamazulene carboxylic acid is a natural profen with antiinflammatory activity and a degradation product of
proazulenic sesquiterpene lactones, e.g., matricin. Both 1 and
proazulenes occur in chamomile (Matricaria recutita). [33] A
Flavone 7-O-Glucoside-Specific Glucosidase from Ligulate
Florets of Chamomilla recutita is also found. [34]
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GENERAL PHARMACOLOGICAL ACTIVITIES
Anti-inflammatory
The freeze-dried extracts of camomile (Matricaria
chamomilla L.) and was found to suppress both the
inflammatory effect and the leukocyte infiltration. Matricaria
chamomilla was assessed for its anti-inflammatory activity
on intact rats by measuring the suppression of carrageenaninduced paw edema produced by 1/10 of the intraperitoneal
LD50 dose for the 80 % ethanol extract. Results showed that
the plant possessed good anti-inflammatory activity. [35-36]
Immunomodulatory activity
Intragastric
and
parenteral
administration
of
heteropolysaccharides of Matricaria chamomilla L. is found
to normalize developing of the immune response upon air
cooling and enhance (but do not normalize) this process upon
immersion cooling. The immunomodulating effect of the
heteropolysaccharides upon cooling is attributed to initiation
of immunostimulating properties of heavy erythrocytes
(macrocytes), activization of immunoregulation cells of
peripheral blood, and increased sensitivity of effector cells to
helper signals. [37]
Arcaricadal property
Arcaricidal properties of decoctions, infusions and macerates
of dried flower heads of camomile, Matricaria chamomilla
L. were tested in vitro against the mite Psoroptes cuniculi
Delafond (Parasitiformes: Psoroptidae). This mite species is
responsible for otoacariasis in domestic animals. Mites were
exposed to the extracts for 24, 48 or 72 h. All the extracts
tested showed highly significant acaricidal activity when
compared with controls. Among them, a decoction of 10%
was the only formulation which gave 100% activity at all the
three observations times. [38]
Antihyperglycemic
Matricaria chamomilla L. ethanolic extract treatment
protected the majority of the pancreatic islet cells, with
respect to the control group. As a result, Matricaria
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chamomilla L. ethanolic extract exhibited significant
antihyperglycemic effect and protected beta-cells in STZdiabetic rats, in a dose-dependent manner, and diminished the
hyperglycemia-related oxidative stress. [39]
Anti-cancer activity
The aqueous and methanolic extracts of chamomile showed
differential apoptosis in cancer cells but not in normal cells at
similar doses. [40]
Antipruritic effect
The single per oral administration of the ethyl acetate extract
or essential oil of German chamomile (Matricaria recutita L.)
showed remarkable antipruritic effects in the compound
48/80-induced itch-scratching test in ddY mice. [41]
Wound healing property
The aqueous extract of M. recutita (120 mg/kg/day) showed
increased rate of wound contraction, together with the
increased wound-breaking strength, hydroxyproline content.
The chamomile extract in the form of rubbing oil had a good
potential for acceleration of burn wound healing in rats. The
extract of M. chamomilla administered topically has wound
healing potential in linear incisional wound model in rats.
Animals treated with chamomile presented significantly
faster wound healing in comparison to those treated with
corticosteroids. [42-45]
Treatment of oral mucositis
Methotrexate-induced oral mucositis in a patient with
rheumatoid arthritis was successfully treated with Wild
chamomile mouthwashes. [46]
Intracanal irrigant
Chamomile or tea tree oil was effective in removal of the
smear layer. [47]
Treatment of infant botulism
Chamomile (principally, unwrapped chamomile) is a
potencial vehicle of C. botulinum spores, and ingestion of
chamomile tea could represent a risk for infant botulism. [48]
Lousicidal, ovicidal and repellent property
Matricaria chamomilla essential oil has lousicidal, ovicidal
and repellant efficacy against lice and flies infesting water
buffaloes. [49]
Virucidal agent
Camomile oil exhibited a high selectivity index and seems to
be a promising candidate for topical therapeutic application
as virucidal agents for treatment of herpes genitalis. [50]
Treatment of gastrointestinal disorders
Methanol extracts of Matricaria recutita (flowers) and
Ginkgo biloba (leaves) had a MIC > 100 microg/mL against
the gram-negative bacterium Helicobacter pylori (HP). [51]
Antimicrobial activity
The essential oil from and M. chamomila were active against
3 strains of S. aureus and the Candida strains and can be used
in the treatment of acute otitis externa. [52]
Antiulcer activity
Extracts from the plants Iberis amara, Melissa officinalis,
Matricaria recutita, Carum carvi, Mentha x piperita,
Glycyrrhiza glabra, Angelica archangelica, Silybum
marianum and Chelidonium majus, singly and combined in
the form of a commercial preparation, STW 5 (Iberogast).
All extracts produced a dose dependent anti-ulcerogenic
activity associated with a reduced acid output and an
increased mucin secretion, an increase in prostaglandin E2
release and a decrease in leukotrienes. [53]
Treatment of stress and depression

Chamomilla 6cH is related to the recovery of basal
behavioral conditions in mice subjected to stressful
conditions. [54]
Uterotonic
Water extracts (infusions) from a group of medicinal plants
were studied in terms of their activity enhancing the uterine
tonus in a series of experiments with a preparation of an
isolated rabbit and guinea pig uterine horn. [55]
Anti-allergic activity
The inhibitory effects of the dietary intake of the German
chamomile extracts on compound 48/80-induced itch-scratch
response were comparable to oxatomide (10 mg/kg, p.o.), an
anti-allergic agent. [56]
Antisolar agent
Liquid and dry extracts of Hamamelis virginiana, Matricaria
recutita, Aesculus hippocastanum, Rhamnus purshiana and
Cinnamomum zeylanicum were prepared by repercolation,
maceration and microwave oven extraction. The solar
protection factors (SPF) of these preparations were
determined by a spectrophotometric method. The results
showed that after incorporation to a 2 % solution of the
synthetic sunscreen octylmethoxycinnamate, the extracts
showed intensification in SPF values, suggesting that this can
be an interesting method to intensify SPF. [57]
Inhibition of poliovirus replication
Hydroalcoholic extract of Matricaria chamomilla added
during the early stage of Poliovirus development inhibits
cellular and viral RNA synthesis. [58]
Anxiolytic agent
A significant reduction in mean total total Hamilton Anxiety
Rating (HAM-A) scores was observed during chamomile
versus placebo therapy (P = 0.047). [59]
Prevent osteoporosis
The aqueous extracts derived from Marticaria chamomilla
may form the basis to design "functional foods" for the
prevention of osteoporosis. [60]
M. chamomila is a popular medicinal plant useful in various
ailments. A number of old ayurvedic texts have mentioned
tremendous and a variety of uses of Matricaria recutita.
Today evidence based studies are needed to establish these
facts so that these wonder drugs with multifarious therapeutic
activities can be put to human use.
REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.

WHO
Monograph
on
selected
Medicinal
plants:
http://www.who.int/medicines/library/trm/medicinalplants/monogra
phs.shtml.
Micromedex Healthcare Series: MICROMEDEX, Inc., Englewood,
Colorado (Vol. 115 expires 3/2003)
Wald G., Brendler T. PDR for Herbal Medicines. 1st ed. Montville,
(NJ) Medical Economics Company publishers; 1998. 07645-1742.
Crevin JK, philpott J.Herbal Medicine Past and Present. Vol. II
Duke University Press; 1990.
European Pharmacopoeia. 5th ed. Strasbourg, France: European
Directorate for the Quality of Medicines of the Council of Europe;
1996:1976-1977.
Pino JA, Bayat F, Marbot R, Aguero J. Essential oil of chamomile
Chamomilla recutita (L.) Rausch. from Iran. J Essent Oil Res 2002;
14: 407-408.
Pino JA, Marbot R, Agiiero J, Fuentes V. Essential oil of
chamomile Chamomilla recutita (L.) Rausch. from Cuba. J Essent
Oil-Bear Plants 2000; 3: 1–3.
Mann C, Staba EJ. The chemistry, pharmacology, and commercial
formulations of Chamomile. In Herbs, Spices, and Medicinal
Plants: Recent Advances in Botany, Horticulture, and

IJPSDR January-March, 2010, Vol 2, Issue 1 (12-16)

14

Gupta et al. / Pharmacological Potential of Matricaria recutita ……………….

9.
10.
11.

12.

13.

14.

15.

16.

17.
18.
19.
20.
21.

22.

23.

24.
25.

26.
27.
28.
29.

Pharmacology Volume 1, Craker LE, Simon JE (eds). Oryx Press:
Phoenix, 1986; 235–280.
Matos FJA, Machado MIL, Alencar JW, Craveiro AA. Constituents
of Brazilian chamomile oil. J Essent Oil Res 1993; 5: 337–339.
Mimica-Dukic N, Lukic V, Pavkov R, Gasic O. Study of chemical
composition and microbiological contamination of chamomile tea.
Acta Hortic 1993; 333: 137–141.
Stanev S, Zheljazkov V, Janculoff Y. Variation of chemical
compounds in the essential oil from some native forms of
chamomile (Chamomilla recutita L.). Beitr Zuchtungsforschung
1996; 2: 214 – 217.
Ramadan M, Goeters S, Watzer B, Krause E, Lohmann K, Bauer R,
Hempel B, Imming P. Chamazulene carboxylic acid and matricin: a
natural profen and its natural prodrug, identified through similarity
to synthetic drug substances. J Nat Prod. 2006; 69(7): 1041-5.
Yaguchi A, Yoshinari T, Tsuyuki R, Takahashi H, Nakajima T,
Sugita-Konishi Y, Nagasawa H, Sakuda S. Isolation and
identification of precocenes and piperitone from essential oils as
specific inhibitors of trichothecene production by Fusarium
graminearum. J Agric Food Chem. 2009; 57(3):846-51.
Yoshinari T, Yaguchi A, Takahashi-Ando N, Kimura M, Takahashi
H, Nakajima T, Sugita-Konishi Y, Nagasawa H, Sakuda S.
Spiroethers of German chamomile inhibit production of aflatoxin G
and trichothecene mycotoxin by inhibiting cytochrome P450
monooxygenases involved in their biosynthesis. FEMS Microbiol
Lett. 2008; 284(2):184-90.
Yaguchi A, Yoshinari T, Tsuyuki R, Takahashi H, Nakajima T,
Sugita-Konishi Y, Nagasawa H, Sakuda S. Isolation and
identification of precocenes and piperitone from essential oils as
specific inhibitors of trichothecene production by Fusarium
graminearum. J Agric Food Chem. 2009; 57(3): 846-51.
Yoshinari T, Yaguchi A, Takahashi-Ando N, Kimura M, Takahashi
H, Nakajima T, Sugita-Konishi Y, Nagasawa H, Sakuda S.
Spiroethers of German chamomile inhibit production of aflatoxin G
and trichothecene mycotoxin by inhibiting cytochrome P450
monooxygenases involved in their biosynthesis. FEMS Microbio
Lett. 2008; 284(2):184-90.
Lis-Balchin M, Deans SG, Eaglesham E. Relationship between
bioactivity and chemical composition of commercial essential oils.
Flavour Fragrance J 1998; 13: 98 –104.
McKay DL, Blumberg JB. A review of the bioactivity and potential
health benefits of chamomile tea (Matricaria recutita L.). Phytother
Res. 2006; 20(7):519-30.
Evdokimoff V, Tacci Bucci B, Cavazzutti G. [Analytical study of
chemazulene from essential oil of Matricaria chamomilla L].
Farmaco Prat 1972; 27(3):163-73.
Schenck G, KH. [Determination of oil and azulene content in
Matricaria chamomilla in different stages of its blossom.]. Arch
Pharm Ber Dtsch Pharm Ges 1956; 289(4): 200-03.
Redaelli C, Formentini L, Santaniello E. Evaluation of Coumarins
and Dicycloethers in Matricaria chamomilla Flowers and
Chamomile Extracts by Reverse-Phase HPLC. Planta Med. 1981;
42(6):130.
Padula LZ, Rondina RV, Coussio JD. Quantitative determination of
essential oil, total azulenes and chamazulene in German chamomile
(Matricaria chamomilla) cultivated in Argentina. Planta Med. 1976;
30(3):273-80.
Pietta P, Manera E, Ceva P. Simultaneous isocratic highperformance liquid chromatographic determination of flavones and
coumarins in Matricaria chamonilla extracts. J Chramatogr. 1987;
404(1):279-81.
Fonseca FN, Tavares MF, Horvath C.
Capillary
electrochromatography of selected phenolic compounds of
Chamomilla recutita. J Chramatogr A 2007; 1154(1-2):390-9.
Repcák M, Smajda B, Kovacik J, Eliasova A. Circadian rhythm of
Z- and E-2-beta-D: -glucopyranosyloxy-4-methoxy cinnamic acids
and herniarin in leaves of Matricaria chamomilla. Plant Cell Rep.
2009; 28(7):1137-43.
Redaelli C, Formentini L, Santaniello E. HPLC Determination of
Coumarins in Matricaria chamomilla. Planta Med. 1981;
43(12):412-3.
Máday E, Szöke E, Muskáth Z, Lemberkovics E. A study of the
production of essential oils in chamomile hairy root cultures. Eur J
Drug Metab Pharmacokinet. 1999; 24(4):303-8.
Schilcher H, Novotny L, Ubik K, Motl O, Herout V. Structure of a
third bisabololoxide from Matricaria chamomilla L (AUTHOR'S
TRANSL) Arch Pharm (Weinheim). 1976; 309(3):189-96.
Viola H, Wasowski C, Levi de Stein M, Wolfman C, Silveira R,
Dajas F, Medina JH, Paladini AC. Apigenin, a component of

30.
31.

32.

33.

34.

35.
36.
37.

38.

39.

40.
41.

42.
43.
44.

45.

46.

47.

48.

49.
50.

Matricaria recutita flowers, is a central benzodiazepine receptorsligand with anxiolytic effects. Planta Med. 1995; 61(3):213-6.
Zanoli P, Avallone R, Baraldi M. Behavioral characterisation of the
flavonoids apigenin and chrysin. Fitoterapia 2000; (71 Suppl 1):
S117-23
Svehlikova V, Bennett RN, Mellon FA, Needs PW, Piacente S,
Kroon PA, Bao Y. Isolation, identification and stability of acylated
derivatives of apigenin 7-O-glucoside from chamomile
(Chamomilla recutita [L.] Rauschert). Phytochemistry 2004;
65(16):2323-32.
Izumi S, Takashima O, Hirata T. Geraniol is a potent inducer of
apoptosis-like cell death in the cultured shoot primordia of
Matricaria chamomilla Biochem Biophys Res Commun. 1999;
259(3):519-22.
Ramadan M, Goeters S, Watzer B, Krause E, Lohmann K, Bauer R,
Hempel B, Imming P. Chamazulene carboxylic acid and matricin: a
natural profen and its natural prodrug, identified through similarity
to synthetic drug substances. J Nat Prod. 2006; 69(7):1041-5.
Maier R, Carle R, Kreis W, Reinhard E. Purification and
Characterization of a Flavone 7-O-Glucoside-Specific Glucosidase
from Ligulate Florets of Chamomilla recutita. Planta Med. 1993;
59(5):436-41.
Shipochliev T, Dimitrov A, Aleksandrova E. Anti-inflammatory
action of a group of plant extracts] Vet Med Nauki. 1981;18(6):8794.
Al-Hindawi MK, Al-Deen IH, Nabi MH, Ismail MA. Antiinflammatory activity of some Iraqi plants using intact rats. J
Ethnopharmacol 1989; 26(2):163-8.
Uteshev BS, Laskova IL, Afanasev VA. [The immunomodulating
activity of the heteropolysaccharides from German chamomile
(Matricaria chamomilla) during air and immersion cooling Eksp
Klin Farmakol 1999; 62(6):52-5.
Macchioni F, Perrucci S, Cecchi F, Cioni PL, Morelli I,
Pampiglione S. Acaricidal activity of aqueous extracts of camomile
flowers, Matricaria chamomilla, against the mite Psoroptes cuniculi
Med Vet Entomol 2004; 18(2):205-7.
Cemek M, Kağa S, Simşek N, Büyükokuroğlu ME, Konuk M.
Antihyperglycemic and antioxidative potential of Matricaria
chamomilla L. in streptozotocin-induced diabetic rats. Nat Med
(Tokyo). 2008; 62(3):284-93.
Srivastava JK, Gupta S. Antiproliferative and apoptotic effects of
chamomile extract in various human cancer cells. J Agric Food
Chem. 2007; 55(23):9470-8.
Kobayashi Y, Takahashi R, Ogino F Antipruritic effect of the single
oral administration of German chamomile flower extract and its
combined effect with antiallergic agents in ddY mice. J
Ethnopharmacol 2005; 101(1-3):308-12.
Nayak BS, Raju SS, Rao AV. Wound healing activity of Matricaria
recutita L. extract. J Wound Care. 2007; 16(7):298-302.
Jarrahi M. An experimental study of the effects of Matricaria
chamomilla extract on cutaneous burn wound healing in albino rats.
Nat Prod Res. 2008; 22(5):422-7.
Jarrahi M, Vafaei AA, Taherian AA, Miladi H, Rashidi Pour A.
Evaluation of topical Matricaria chamomilla extracts activity on
linear incisional wound healing in albino rats. Nat Prod Res. 2008;
22(14):1197-202.
Martins MD, Marques MM, Bussadori SK, Martins MA, Pavesi
VC, Mesquita-Ferrari RA, Fernandes KP Comparative analysis
between Chamomilla recutita and corticosteroids on wound healing.
An in vitro and in vivo study. Phytother Res. 2009; 23(2):274-8.
Mazokopakis EE, Vrentzos GE, Papadakis JA, Babalis DE,
Ganotakis ES. Wild chamomile (Matricaria recutita L.)
mouthwashes
in
methotrexate-induced
oral
mucositis.
Phytomedicine 2005; 12(1-2):25-7.
Sadr Lahijani MS, Raoof Kateb HR, Heady R, Yazdani D. The
effect of German chamomile (Marticaria recutita L.) extract and tea
tree (Melaleuca alternifolia L.) oil used as irrigants on removal of
smear layer: a scanning electron microscopy study. Int Endod J
2006; 39(3):190-5.
Bianco MI, Lúquez C, de Jong LI, Fernández RA. Presence of
Clostridium botulinum spores in Matricaria chamomilla
(chamomile) and its relationship with infant botulism. Int J Food
Microbio 2008; 121(3):357-60.
Khater HF, Ramadan MY, El-Madawy RS. Lousicidal, ovicidal
and repellent efficacy of some essential oils against lice and flies
infesting water buffaloes in Egypt. Vet Parasitol 2009.
Koch C, Reichling J, Schneele J, Schnitzler P. Inhibitory effect of
essential oils against herpes simplex virus type 2. Phytomedicine
2008; 15(1-2):71-8.

IJPSDR January-March, 2010, Vol 2, Issue 1 (12-16)

15

Gupta et al. / Pharmacological Potential of Matricaria recutita ……………….
51. Mahady GB, Pendland SL, Stoia A, Hamill FA, Fabricant D, Dietz
BM, Chadwick LR. In vitro susceptibility of Helicobacter pylori to
botanical extracts used traditionally for the treatment of
gastrointestinal disorders. Phytother Res. 2005; 19(11):988-91.
52. Nogueira JC, Diniz Mde F, Lima EO. In vitro antimicrobial activity
of plants in Acute Otitis Externa. Braz J Otorhinolaryngol 2008;
74(1):118-24.
53. Khayyal MT, el-Ghazaly MA, Kenawy SA, Seif-el-Nasr M,
Mahran LG, Kafafi YA, Okpanyi SN. Antiulcerogenic effect of
some gastrointestinally acting plant extracts and their combination.
Arzneimittelforschung 2001; 51(7):545-53.
54. Pinto SA, Bohland E, Coelho Cde P, Morgulis MS, Bonamin LV.
An animal model for the study of Chamomilla in stress and
depression: pilot study. Homeopathy. 2008; 97(3): 141-4
55. Shipochliev T. Uterotonic action of extracts from a group of
medicinal plants]. Vet Med Nauki 1981; 18(4): 94-8.
56. Kobayashi Y, Nakano Y, Inayama K, Sakai A, Kamiya T. Dietary
intake of the flower extracts of German chamomile (Matricaria
recutita L.) inhibited compound 48/80-induced itch-scratch
responses in mice. Phytomedicine 2003; 10(8):657-64.
57. Ramos MF, Santos EP, Bizarri CH, Mattos HA, Padilha MR,
Duarte HM. Preliminary studies towards utilization of various plant
extracts as antisolar agents. Int J Cosmet Sci 1996; 18(3):87-101.
58. Vilaginès P, Delaveau P, Vilagines R. Inhibition of poliovirus
replication by an extract of Matricaria chamomilla (L) C R Acad
Sci III. 1985; 301(6):289-94.
59. Amsterdam JD, Li Y, Soeller I, Rockwell K, Mao JJ, Shults J. A
randomized, double-blind, placebo-controlled trial of oral
Matricaria recutita (chamomile) extract therapy for generalized
anxiety disorder. J Clin Psychopharmacol 2009; 29(4):378-82.
60. Kassi E, Papoutsi Z, Fokialakis N, Messari I, Mitakou S,
Moutsatsou P. Greek plant extracts exhibit selective estrogen
receptor modulator (SERM)-like properties. J Agric Food Chem.
2004; 52(23):6956-61.

IJPSDR January-March, 2010, Vol 2, Issue 1 (12-16)

16

