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The present study was conducted to explore the pharmacological applications of a
bioactive flavonoid; Circimaritin. Isolation, synthesis and pharmacological
activities of a flavanol, Cirsimaritin (4',5-Dihydroxy-6,7-dimethoxyflavone) or
Skofulein, are discussed in this review. It is an active flavone that possessed a
number of potent pharmacological activities such as anti-oxidant, anti-microbial,
anti-oxidant, anti-microbial, anti-cancer, anti-inflammatory, anti-diabetic and
many more. This review article shows that the circimaritin contains important
pharmacological
properties
including
antioxidant,
antiinflammatory,
antimicrobial, antidiabetic, anticancer, antagonistic properties, neurological
effects, cardiovascular, and hepatoprotective properties.
Key words: Circimaritin, isolation, synthesis, anti-oxidant anti-microbial, anticancer, anti-inflammatory, anti-diabetic, antagonistic properties.

INTRODUCTION
Flavonoids in Medicinal chemistry are well known
biologically active drug molecules responsible for many
vital pharmacological activities (Wang et al., 2017). The
compound (Cirsimaritin or Skrofulein (Figure 1), also
known as 4',5-Dihydroxy-6,7-dimethoxyflavone) belongs to
the class of organic compounds known as 7-O-methylated
flavonoids. These are flavonoids with methoxy groups
attached to the C7 atom of the flavonoid backbone. This
compound has been isolated from naturally occurring
various medicinal plants and is synthesized in the
laboratory. It is an active flavone associated with several
potent pharmacological activities and unveiled strongantiH pylori activity, having selectivity for many other
microorganisms tested (Suleimenov et al., 2008; Kawase
and Motohashi, 2004; Kim et al., 2015), and anti-oxidant
(Ben et al., 2011; Nyiligira et al., 2008), anti-bacterial (Isobe
et al., 2006), bacterial drug resistance (Markham, 1983),
anti-spasmodic (Weimann et al., 2002) and cyclooxygenase1 inhibitory activities (Kelm et al., 2000). Additionally,
cirsimaritin has been found to exhibit: i) the anti-cancer
effects in the cell line of the human gallbladder carcinoma
GBC-SD and ii) a kidney renal protection in tubular

epithelial LLC-PK1 cells (Quan et al., 2010; Yokozawa et al.,
1999). So far, many studies on biological functions of
cirsimaritin have been conducted; however, some
investigations are still under way such as its role in the
melanin production.
For this review, a number of scientific databases such as
ISI web of Knowledge, Pubmed, Science direct and Google
Scholar were employed to access information, and covers
the literature from 1963 to 2017. This article includes only
original and highly cited research articles that were
published in English language; articles in other languages
are excluded.
Isolation of cirsimaritin
Circimaritin was initially isolated in 1963 (from Cirsium
martimum MAKINO (Compositae) by Morita and Shimizu
(1963). Subsequently, this compound was isolated from
various medicinal plants, such as Cantuarea pseudosinaica
(Al-Wahaibi et al., 2018), Microtea debilis (Hasrat et al.,
1997), Salvia paleastina (Miski et al., 1983), Centaurea

Figure 1: Circimaritin.

Scheme 1: Synthesis of circimaritin.

scoparia (Youssef and Frahm, 1995), Artemisia judaica
(Abdalla and Abu Zarga, 1987), Salvia apiana
(Srivedavyasasri et al., 2016), Centuarea kilaea (Sen et al.,
2017), Salvia fruticosa (Kanetis et al., 2017), Stevia
satureiifolia (Beer et al., 2016), Eremophila lucida (Tahtah
et al., 2016), Asphodeline anatolica (Marino et al., 2016),
Rosmarinus officinalis (Abdelhalim et al., 2015), Buddleja
polystachya (Al Ati et al., 2015), Perovskia atriplicifolia
(Zhong et al., 2015), Satureja khuzistanica (Malmir et al.,
2015), Ocimum basilicum L. (Berim et al., 2014), Tanacetum
chiliophyllum (Polatoğlu et al., 2013), Dracocephalum
kotschyi (Fattahi et al., 2013), Seriphidium stenocephalum
(Shafiq et al., 2013), Tecurium ramosissimum (Ben Sghaier
et al., 2011), Praxelis clematidea (Maia et al., 2011),
Teucrium polium (Stefkov et al., 2011), Aeollanthus
rydingianus (Rijo et al., 2009), Lippia javanica (Mujovo et
al., 2008), Artemisia vestita (Yin et al., 2008), Artemisia
ordosica II (Zhang et al., 2006), Perovskia abrotanoies
(Khaliq et al., 2007), Hyptis faciculala (Isobe et al., 2006),
Incarvillea arguta (Yu et al., 2005), Lippia dulcis and
Mexican oregano (Lippia graveolens) (Ono et al., 2014),
[6Herba artemisiae Scopariae (Lin et al., 2005), Santolina
insularis (Cottiglia et al., 2005), Trollius chinensis (Wang et
al., 2004), Artemisia scoparia (Zhang et al., 2002), Salvia
officinalis (Kavvadias et al., 2003), Baccharis conferta
(Weimann et al., 2002), Origanum intercedens (Bosabalidis
et al., 1998), Ocimum gratissimum (Vieira et al., 2001),

Osimum sanctum (Kelm et al., 2000), Becium grandiflorum
(Grayer and Veitch, 1998), Clerodendrum mandarinorum
(Zhu et al., 1996), Eriodictyon californicum (Liu et al., 1992),
Plectranthus amboinicus (Peter et al., 2015) and from genus
Artemisia e.g. Artemisia monosperma (Saleh et al., 1987),
Artemisia hispanica (Sans et al., 1989), Artemisia annua
(Shilin et al., 1989), Artemisia xerophytica (Belenovskaya et
al., 1982), Artemisia xanthochroa (Chemesova et al., 1984),
Artemisia scoparia (Chandraskharan et al., 1981), Artemisia
meatlanticae (Bouzid et al., 1982) and Artemisia capilaris
(Namba et al., 1983).
Synthesis of cirsimaritin
The cirsimaritin was subsequently synthesized by Fukui et
al. (1964) right after its isolation C. martimum. Protocol was
started from the esterification of 6-hydroxy-2, 3, 4trimethoxyacetophenone (II) with p-benzyloxybenzoyl
chloride in the presence of dry pyridine. The benzoate III
formed was then subjected to the Baker-Venkataraman
rearrangement with pyridine-potassium hydroxide
(Scheme 1) (Fukui et al., 1964).
The resulting re-arranged diketoneIV was then converted
into 4'-benzyloxy- 5, 6, 7-trimethoxyflavone (V) through
heating with acetic acid and sodium acetate. Finally the
flavone (I) was obtained in 58% yield through the

Table 1: Pharmacological activities of cirsimaritin.

Activities
Anti-oxidant

References
Malmir et al., 2015; Fattahi et al., 2013; Ben Sghaier et al., 2011; Ibañez et al.,
2003; Tundis et al., 2013; Kelm et al., 2000

Anti-inflammatory

Al Ati et al., 2015; Malmir et al., 2015; Cottiglia et al., 2005; Kelm et al., 2000;
Kuo et al., 2011; Bai et al., 2011

Anti-microbial

Isobe et al., 2006; Miski et al., 1983; Kanetis et al., 2017; Marino et al., 2016;
Polatoğlu et al., 2013; Rijo et al., 2009; Nyiligira et al., 2008; El-Gendy et al.,
2008; Kavvadias et al., 2003; Miski et al., 1983; Exarchou et al., 2015; Maia et al.,
2011; Isobe et al., 2006

Anti-diabetic

Tahtah et al., 2016; Malmir et al., 2015; Stefkov et al., 2011; Ono et al., 2014

Anti-cancer

[Sen et al., 2017; Bai et al., 2011; Quan et al., 2010; Mujovo et al., 2008;
Moghaddam et al., 2012; Ben Sghaier et al., 2011; Bai et al., 2011

Antagonistic properties

Youssef and Frahm, 1995; Hasrat et al., 1997a, b; Shen et al., 1994;Zhu et al.,
1996; Liu et al., 1992

Anti-spasmodic

Abdalla and Abu Zarga, 1987; Weimann et al., 2002

Typanocidal and Leishmanicidal

Beer et al., 2016

Anti-depressant, Anxiolytic and Anti-nociceptive

Shen et al., 1994; Abdelhalim et al., 2015

Repiratory stimulating

Wang et al., 2002; Wang et al., 2002

AhR activation

Amakura et al., 2014

Tyrosinase activity

Kim et al., 2015

Enzyme inhibitory activities

Shafiq et al., 2013; Tundis et al., 2013

debenzylation of V with hydrogen and subsequent
demthylation at position 5 with aluminium chloride
(Scheme 1).
PHARAMACOLOGICAL APPLICATIONS OF CIRSIMARITIN
The pharamacological applications of cirsimaritin are
shown in Table 1.

(reducing power) and FRAP (ferric reducing anti-oxidant
power) (Ben Sghaier et al., 2011) and DPPH (free radical
method) using subcritical water extraction at temperature
ranging from 25 to 200C with values around 11.3 μg/mL
(Ibañez et al., 2003). In another study, cirsimaritin obtained
through the bioassay-directed extraction of Ocimum
sanctum has demonstrated good anti-oxidant activity at 10μM concentrations (Kelm et al., 2000).

Anti-oxidant activity

Anti-inflammatory activity

Circimaritin has shown a significant anti-oxidant activity at
the concentration of 1 μg (Malmir et al., 2015).
Furthermore, its high antioxidant activities have been
evaluated by showing its importance to pursue the radical
ABTS(+) (Fattahi et al., 2013) via chemical assays such as
CUPRAC (cupric reducing antioxidant capacity), RP

Cirsimaritin isolated from traditionally used medicinal
plants showed the most significant anti-inflammatory
activity (Al Ati et al., 2015; Zhong et al., 2015). The results
could be correlated with the in vitro and in vivo antiinflammatory properties reported from these medicinal
plants. Similarly, the topical anti-inflammatory activity of

circimaritin was also depited by employing the croton oilinduced dermatitis in mouse ear (Cottiglia et al., 2005).
Anti-inflammatory activity or cyclooxygenase inhibitory
activity of this compound at slightly higher levels was
assayed at 1000-μM concentrations. This was comparable
to others antiinfalammatory drugs e.g.naproxen, ibuprofen
and aspirin at 10, 10, and 1000-μM concentrations,
respectively (Kelm et al., 2000). The Rosemary (Rosmarinus
officinalis) extract containing circimaritin prevents the
inflammatory mediators expression along with the dosedependent responses. However, the simultaneous
connection of the anti-inflammatory activity between
rosemary extract (from SC-CO(2) at 5,000 psi and 80°C)
and its purecarnosic acid (CA) via lipopolysaccharide (LPS)treated murine RAW 264.7 macrophage cells had been
determined. Results showed a high inhibitory effect on lipid
peroxidation (IC50 33.4 μg/mL) in an extract obtained from
the most effective extraction conditions. Moreover, the SCCO(2) and CA distinctly inhibited the LPS-induced nitric
oxide (NO) production, tumor necrosis factor-α (TNF-α),
phosphorylated inhibitor-kappaB (P-IκB), dose based
nuclear factor-kappaB (NF-κB)/p65 as well as the
expression of inducible nitric oxide synthase (iNOS) and
cyclooxygenase-2 (COX-2). Infact the cirsimaritin with an
anti-inflammatory effect presented to the best inhibitory
activity on NO (IC50 of 22.5 μM or 7.47 μg/mL) over SCCO(2) extract (IC50 of 14.50 μg/mL). However, the SC-CO(2)
extract elicits the effective inhibition of LPS-induced NF-κB
signaling in RAW 264.7 cells hence extends efficacy in the
nutraceutical formulation to prevent inflammatory diseases
(Kuo et al., 2011).
Anti-microbial activity
Cirsimaritin is well regarded for its amtimicrobial activity
against the bacterial strains such as Staphylococcus aureus,
S. epidermidis, Klebsiella pneumoniae, Escherichia coli,
Pseudomonas aeruginosa and Proteus vulgaris (Miski et al.,
1983).
The plant extracts containing cirsimaritin were evaluated
for their antimicrobial activity against S. aureus including
methicillin-resistant strains-MRSA strains (Marino et al.,
2016) and found to be effective in reducing spore
germination as well as the in vitro mycelial growth of
Botrytis cinerea at 10 and 25C (Kanetis et al., 2017).
Moreover, its insecticidal contact toxicity against Sitophilus
granaries and B. cereus showed the same inhibition
concentration (125 microL/mg) with the positive control
chloramphenicol (Polatoğlu et al., 2013). Additionally, the
isolated circimaritin showed minimum inhibitory
concentration (MIC) values of 3.90-15.62 μg/ml for S.
aureus and of 7.81 μg/ml for Enterococcus hirae (Rijo et al.,
2009). The fraction of V. rehmannii was also found to be
responsible
for
antimicrobial
activity
where
cirsimaritin was detected and exhibited scavenging activity

(IC50: 22.14±1.74 to 33.06±1.68 μg/ml) in the anti-oxidant
assay (Nyiligira et al., 2008). Similarly, circimaritin
obtained from marine protoplast fusion between
Streptomyces strains, Merv 1996 and Merv 7409 was
reported anti-micribuial product for the first time (ElGendy et al., 2008). Furthermore, circimaritin from the
benzodiazepine
receptor
binding
assay-guided
fractionation of the methanol extract of Salvia officinalis
L .competitively showed 3H-flumazenil binding to the
benzodiazepine receptor with IC50 350 μM (Kavvadias et al.,
2003). Similarly, from the leaves of Salvia palaestina
Bentham (Labiatae), the isolated flavones cirsimaritin
proved to have good microbial activity against all the
bacterial strains (Miski et al., 1983).
In another study, the methoxylated flavone Cirsimaritin
isolated from Salvia fruticosa has been estimated for its
anti-fungal activity against the fungal species Aspergillus
tubingensis, Penicillium digitatum and Botrytis cinerea
(Exarchou et al., 2015). In fact, the compound (circimaritin)
with estimated MIC and MFC values extends its potential
use in food and agricultural systems through its effective
antifungal activity against P. digitatum and B. cinerea.
Circimaritin isolated from the chemical studies of P.
clematidea R.M. King & Robinson was investigated for its
toxicity against S. aureus SA-1199B (the NorA efflux pump
retaining strain). Efflux pumps (an integral bacterial
membrane protein) out antibiotics from the cell that
influence the bacterial drug resistance. This kind of
property of the flavone showed the degree of lipophilicity
due to the presence of the methoxyl groups (Maia et al.,
2011) that further exhibited potent antibacterial activity
against Helicobacter pylori (Isobe et al., 2006).
Anti-diabetic activity
To accelerate the enzyme protein-tyrosine phosphatase 1B
(PTP1B) for the treatment of T2D and its adverse
complications, cirsimaritin acts as potential PTP1B
inhibitor (Tahtah et al., 2016). In addition, Cirsimaritin
exhibited a considerable β-glucosidase inhibitory activity at
10 μg (Malmir et al., 2015). Another study was carried out
to examine extract from commercial herbs containing
circimaritin for its potential to inhibit insulin secreting
enzyme (dipeptidyl peptidase IV (DPP-IV)) and insulin
signaling enzyme (protein tyrosine phosphatase 1B
(PTP1B)) (Ono et al., 2014). The respective cirsimaritin
present in green house-grown Mexican oregano and
rosemary significantly inhibits DPP-IV with IC₅₀ value of
0.43±0.07 μM.
The biochemical mechanism of insulinotropic and
antihyperglycemic effects of antidiabetic activities from T.
polium plant extracts containing circimaritin was studied
(Stefkov et al., 2011). A distinct insulinotropic effect on INS1E cells at 500 µg/ml has been shown by the extract and
mixture of commercial flavonoids. The identical doses of

intragastric (i.g.) administration of the extract (125 mg/kg)
in both normo- and hyperglycemic rats were found to be
more efficient in lowering the blood glucose as compared
with the intraperitoneal injection (35% vs. 24% reduction)
with highest effect (50% reduction) 8 h after
administration. After 1.5 weeks of treatment, the effect
level was compared with i.g. administration of 2.5 mg/kg of
glibenclamide (38% reduction) and found to be ineffective
on blood lipid profiles. In OGTT (oral glucose tolerance test)
the extract dropped blood glucose levels by ~35%. Hence
the treatment lowered hepatic glycogen and tended to
normalize the activity of gluconeogenic enzymes.
Anti-cancer activity
Circimaritin was tested against Mycobacterium tuberculosis
and HIV-1 reverse transcriptase and found to inhibit the
HIV-1 reverse transcriptase enzyme by 91, at 100 μg/mL
(Mujovo et al., 2008). In another study (Moghaddam et al.,
2012), on the evaluation of the compound, in-vitro antiproliferative activity was carried out in contrast to the
established normal and malignant cell lines using the MTT
assay. The methoxylated hydroxyflavones (cirsimaritin)
showed preferential activities against tumor cells treat
tumors. In addition, circimaritin inhibit the excellent action
in human leukemia cells apoptosis induction and cell
proliferation, the ABTS assay with TEAC value 2.04 μM (Ben
Sghaier et al., 2011).
Studies have shown that the cirsimaritin has significant
anti-cancer activity against breast cancer, and the value
(0.5-50 μg/mL) was taken against one normal cell line (L929, mouse fibroblast) and some human cancer cell lines
(MCF-7; cervix carcinoma; PC-3; prostate carcinoma and
breast carcinoma) using MTT assay with IC50 value
4.3 μg/mL (Sen et al., 2017). In addition, cirsimaritin
showed cytotoxicity in human cancer cell lines against
COLO-205 cells with IC50 value of 6.1 μM (Bai et al., 2011).
Furthermore, cirsimaritin was found to provoke the
generation of reactive oxygen species in GBC-SD cells in a
human gallbladder that triggers ER stress mitochondrial
apoptotic pathways (Quan et al., 2010).
Antagonistic properties (Adenosine active)
Studies have shown that circimaritin exhibits adenosine
antagonistic properties at the adenosine-A1 receptor inrates with acute renal failure (Hasrat et al., 1997). The invivo study in rats has been investigated through the
cirsimaritin absorption and the inhibition of [3H]-DPCPX
binding to the adenosine-A1 receptor by urine samples. In
addition, the lower heart rate and blood pressure induced
by adenosine was significantly inhibited by cirsimaritin.
From Microtea debilis (Hasrat et al., 1997), the cirsimaritin
was detected in both the urine and plasma where its

concentrations in the plasma were 0.126 +/- 0.04, 0.138 +/0.015, and 0.120 +/- 0.022 µM, whereas at the same time in
the urine were 2.05 +/- 1.86, 5.05 +/- 2.6 and 2.06 +/- 0.09
µM, respectively. This indicates that in both kidney and
urinary tract, the interaction of adenosine along with
[3H]5'-N-ethylcarboxamidoadenosine ([3H]NECA) binding
to adenosine-A2 receptors can elicit the inhibition based on
the concentrations of cirsimaritin .In another ligandbinding study (Hasrat et al., 1997), the bioassay-guided
fractionation led to the isolation of cirsimaritin 4'-Oglucoside; an active antagonist ligand (adenosine A1
receptor). Similalrly, ethanolic extract of Clerodendrum
mandarinorum was assessed for CNS activity against 18
radioligand receptor binding assays. And found that the
cirsimaritin-4'-glucoside was active in the adenosine-1
binding assay with only IC50 = 3.0 µM (Zhu et al., 1996).
In Artemisia Herba-alba, the isolated circimaritin or 4',5dihydroxy-6, 7-dimethoxy flavone (skrofulein), was found
to inhibit the [methyl-3H]diazepam binding to rat brain
membranes in vitro with IC50 value of 23 µM. The GABAratios (the IC50values in the absence/presence of GABA in
the binding assay) was 1.2 for skrofulein, suggesting that
this flavone is antagonist or partial agonist of
benzodiazepine receptors (Shen et al., 1994). To investigate
the circimaritin as an active chemopreventive agent, a small
concentration of only 10 µg/ml from E. californicum
indicates the high benzo[a]pyrene metabolism inhibition
and its ultimate carcinogenic DNA-binding metabolites
activation (Liu et al., 1992).
Respiratory stimulant
The circimarition inhibitory effect has been shown through
the blockade of phospholipase D signaling pathway against
the formyl-methionyl-leucyl-phenylalanine (fMLP)-induced
respiratory burst in rat neutrophils (Wang et al., 2002).
Rather reducing, cirsimaritin was used as an inhibitor in
the superoxide [anion O*-2 generation (IC50 11.5+/-2.2 μM)
and O2consumption (IC50 17.0+/-3.9 μM)] in PMA-activated
(phorbol 12-myristate-13-acetate) or NADPH oxidase
preparation as well as during the dihydroxyfumaric acid
auto-oxidation. In addition, it also partially inhibited the
fMLP-induced [Ca(2+)] changes instead of elevating cellular
cAMP levels. Moreover, cirsimaritin induced a
concentration-dependent reduction in the phosphatidic
acid and phosphatidylethanol formation, (with IC50
15.1±6.5 μM and 15.6±3.4 μM, respectively) from fMLPstimulated
neutrophils
in
contrast
to
the
phosphatidylethanol formation when PMA was used.
Similarly cirsimaritin reduced the membrane translocation
of ARF and Rho A, while the GTPgammaS-stimulated
membrane-associated ARF and Rho in cell lysate were
resistant to cirsimaritin (Wang et al., 2002) that clearly
indicates that cirsimaritin involves in the inhibition of
fMLP-induced respiratory burst through the blockade of

phospholipase D signaling pathway.
Anti-depressant, anxiolytic and anti-nociceptive
The flavone (cirsimaritin) from A. herba-alba inhibited the
binding of [methyl-3H]diazepam with IC50 of 1.3 and 23
mmol/l to rat brain membranes in vitro (Shen et al., 1994)
and found itself a antagonist of benzodiazepine receptors.
The circimaritin GABA-ratios were found to be 1.2, that is, a
slight increase in [35S] TBPS binding. Moreover, the
presence of cirsimaritin elicits an antinociceptive,
antidepressant and anxiolytic activity (Abdelhalim et al.,
2015) which demonstrated CNS activity of antinociception,
antidepressant and anxiolysis in mouse models. This
activity was enhanced by pentylenetetrazol, suggesting a
mode of action via GABA- receptors at a site other than the
high affinity benzodiazepine binding site.
Anti-spasmodic activity
The cirsimaritin from A. judaica and its bio-assays on the
guinea-pig ileum were described (Abdalla and Abu Zarga,
1987). It was also found during the in-vivo study of guineapig ileum that the cirsimaritin was involved in the
concentration-effect curves of histamine, acetylcholine, and
BaCl2. The maximum contractions induced by the above
agents are inhibited by 35.5, 47.6, and 79.5%, respectively.
These investigations support the A. judaica L. to be used as
a folk medicine for certain gastrointestinal disorders. In
another study, the cirsimaritin isolated from the flavonoidrich fractions of B. conferta, affect as a dose-dependent
antispasmodic (Weimann et al., 2002).
Trypanocidal and leishmanicidal activities
The cytotoxicity of cirsimaritin as a potential antiprotozoal
compound on mammalian cells along with the
antileishmanial activity was evaluated on T. cruzi
epimastigotes and Leishmania braziliensis promastigotes
using concentrations of 0-100 μg/mL for 3 days, whereas
on trypomastigotes and amastigotes of T. cruzi for a day
and 5 days, respectively (Beer et al., 2016). The MTT assay
was used to assess the circimaritin's cytotoxicity (12.5500 μg/mL) on Vero cells.
Tyrosinase activity
The melanin-inducing properties of cirsimaritin from
Lithocarpus dealbatus were investigated in murine B16F10
melanoma cells (Kim et al., 2015). Based on this,
cirsimaritin was used to enhance tyrosinase (tyrosinaserelated protein TRP1, TRP2 protein) levels. Additionally,
the element-binding protein (CREB) gets quick response by
the cirsimaritin induced phosphorylation of cyclic

adenosine monophosphate (cAMP) in a dose-dependent
manner. It was observed that the cirsimaritin-mediated
enhancement of tyrosinase activity was significantly
reduced by H89 inhibitor (acAMP-dependent protein
kinase). These findings clearly indicate that cirsimaritin
involves in the stimulation of melanogenesis in B16F10
cells that were increased by the activation of CREB along
with the upregulation of MITF and cAMP signiling activated
tyrosinase expression. Moreover, the cirsimaritin’s
melanogenic effect was established through in-vivo study in
human epidermal melanocytes. The above findings support
the putative use of cirsimaritin in UV-photoprotection as
well as hair coloration treatments.
AhRactivity
According to some literature survey, lower immune
responses through the activation of aryl hydrocarbon
receptor (AhR), suppressed allergies and autoimmune
diseases (Amakura et al., 2014). This study was carried out
on the natural AhR agonists in foods, where 37 health food
materials have influence on the AhR using a reporter gene
assay with the high AhR activity in aqueous ethanol extracts
of cassia seed. In addition, for the characterization of the
AhR-activating substances in these samples, the chemical
constituents of the respective extracts must be identified.
The potentAhR activity (10-10² μM) of the circimaritin was
also evaluated from an active ethyl acetate fraction of the
rosemary extract (Amakura et al., 2014).
Enzyme inhibitory activities
Cirsimaritin isolated from S. stenocephalum were tested for
in
vitro
enzyme
inhibitory
activities
against
acetylcholinesterase,
butyrylcholinesterase,
and
lipoxygenase and found to exhibit significant activity
against all the tested enzymes (Shafiq et al., 2013). In
another study, ethyl acetate extract of Nepeta crassifolia
containing cirsimaritin was examined for its angiotensinconverting enzyme (ACE) inhibitory activity and
antioxidant properties through three in vitro replicas [2,2diphenyl-1-picrylhydrazyl
(DPPH),
2,2'-azino-bis(3ethylbenzothiazoline-6-sulphonic acid) (ABTS) and ferric
reducing antioxidant power (FRAP) assay]. The ethyl
acetate and n-butanol fractions of N. crassifolia showed
significantly high DPPH radical scavenging activity with IC 50
values of 9.6 and 12.1 µg/mL, respectively. Similarly the
highest ACE inhibitory activity was found in both N.
binaludensis and N. crassifolia, with IC50 values of 59.3 and
81.7 µg/mL, respectively for n-butanol fraction (Tundis et
al., 2013).
CONCLUSION
Cirsimaritin has been studied for its synthesis, isolation and

pharmacological properties in the last two decades. We
have briefly discoursed some of the important
pharmacological
properties
including
antioxidant,
antiinflammatory, antimicrobial, antidiabetic, anticancer,
antagonistic
properties,
neurological
effects,
cardiovascular, and hepatoprotective. However, research
on Leishmanicidal activity, AhR activation, tyrosinase
activity and neurological aspect of circimaritin showed that
it is not adequate for its application in humans. Cirsimaritin
is a versatile molecule and should be investigated further
for its wider applications in human health, including their
therapeutic activities.
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