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Abstract: Barinjasif is well grown in Pakistan. It is included in several pharmacopoeias and is used commercially in the
preparation of a variety of pharmaceutical preparations including teas, tinctures, liquid extracts and also in compound
herbal preparations. Achillea millefolium L. is used as astringent, lithotripsic agent and antimicrobial and is an antiseptic
to urinary infections. It is diaphoretic, antihypertensive, cholagogue, spasmolytic, antispasmodic and it is used topically
for wounds and as anti edema and anti-inflammatory while orally for fever, common cold, digestive and carminative. Its
use has been documented in varicose ulcer, cuts and injuries. It is also found very effective in leucorrhoea and all kinds
of piles. It is a cleansing agent for which they are of high demand in the cosmetic industry to be used in skin and hair

preparations. It promotes healing and cleansing.
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INTRODUCTION

Plant belongs to family Asteraceae Bercht. & J.
Pres/ {O Prirozenosti Rostlin 254. 1820. (Jan-Mar
1820) (Prir. Rostlin)}, the largest family of
Angiosperms, comprises of + 1535 genera and c.
23000 species distributed in 3 subfamilies and 17
tribes. The number of genera is rather increasing as
more than 10 genera are described each year and
several are resurrected from or reduced to synonyms.
(Bremer, K. 1994. Asteraceae-Cladistics &
Classification, Timber Press, Portland, Oregon). It is
also the largest plant family in Pakistan, represented by
over 650 species distributed in 15 tribes.

A. millefolium is native to Asia, Europe and North
America, now widely distributed and cultivated in the
temperate regions of the world. Achillea borealis Bong.,
A. lanulosa Nutt.,, A. magna auct., A. millefolium ssp.
borealis (Bong.) Breitung., A. millefolium ssp. lanulosa
(Nutt.) Piper, A. millefolium var. occidentale DC are the
synonyms of the plant. In English, known as
carpenter's weed, milfoil, hierba de las cortaduras,
bloodwort, plumajillo, common yarrow, western yarrow,
yarrow (common). In urdu/unani name is Sultani booti
and barinjasif [1-6].

The whole herb is used medicinally (essential oil,
plant, flowers, dried flowers, seeds, leaves and
powdered drug). The plant is attractive, aromatic, erect,
leafy, perennial herb growing upto 30 cm high. Flowers
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are white heads, corymbose ovoid, shortly
pedunculate. Leaves are oblong lanceolate, 2-3
pinnatisect, minutely divided into linear dentate,

mucronate segments (Figures 1 and 2) [7, 5].

Scientifically, the fractions of methanolic extract of
the herbal parts of the plant were tested against
Candida species and Bacillus cereus and a fraction
showed activity against Candida spp. [11]. A little later,
it was reported that the antimicrobial activity of the
hexane:ether:methanol extract (1:1:1) of Achillea
millefolium L. aerial parts against some clinical
pathogens [12]. In the same year, another study
showed the same of ethanolic tincture of stems or
flowers of Achillea millefolium [13].

More over, Achillea millefolium L. alone, as well as
in combination proved to possess antimicrobial activity
against oral pathogens [8]. Later, a study on chemical
constituents of Achillea millefolium (e.g. apigenin) and
showed that its topical applications, twice daily (total of
six applications), resulted in lower amounts of polysac-
charides in the Streptococcus mutans biofilms [9].

In addition, essential oil was reported to possess
insecticidal activities [37 - 40]. However, some
phytoconstituents were found to be responsible for
contact dermatitis [28].

PHARMACOLOGICAL ACTIVITIES

Oral Pathogens

Achillea millefolium (yarrow), alone, as well as in
combination with Juniperus communis (juniper) and
Urtica dioca (nettle) have been reported to possess
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Figure 1: Diagrammatic representation of Achillea millefolium.

antimicrobial activity against oral micro-organisms:

Streptococcus mitis, Actynomyces viscosus,
Actynomyces naeslundii, Actinobacillus
actinomycetemcomitans, Prevotella intermedia,

Campylobacter rectus, Fusobacterium nucleatum and
Veillonella parvula [8]. Later, Koo and coworkers in
2003 studied on chemical constituents of Achillea
millefolium (e.g. apigenin) and showed that its topical
applications, twice daily (total of six applications),
resulted in lower amounts of polysaccharides in the
Streptococcus mutans biofilms. Among the different
polysaccharides affected by the test agents, alkali-
soluble glucans are particularly important for biofilm
development and accumulation [9]. A little later, it was
observed that in the concentration of 500 and 1000
pg/ml, the dichloromethane and methanol extract of the
aerial parts of the plant was unable to show any
antimicrobial activity against Bacillus cereus var
mycoides (ATCC 11778), Bacillus pumilus (ATCC
14884), Bacillus subtilis (ATCC 6633), Bordetella
bronchiseptica (ATCC 4617), Micrococcus luteus
(ATCC 9341), Staphylococcus aureus (ATCC 29737),
Staphylococcus epidermidis (ATCC 12228),
Escherichia coli (ATCC 10536), Klebsiella pneumoniae
(ATCC 10031), Pseudomonas aeruginosa (ATCC
9027), Streptococcus faecalis (MTCC 8043), Candida

albicans (MTCC 10231), Aspergillus niger (MTCC
1344), and Saccharomyces cerevisiae (ATCC 9763)
[10].

Antimicrobial Agent

The methanolic extract of the herbal parts of the
plant was fractioned to separate the water soluble and
water insoluble parts of the extract. The former was
inactive against test organisms while the later have
some activity against Candida albicans, Candida crusei
and Candida prefringes with the zone of inhibition of
12mm for each. And for Bacillus cereus in the same
study the value is 10mm. While, this part was inactive
against Staphylococcus aureus ATCC #25923,
Streptococcus pneumoniae ATCC #49619, Moraxella
catarrhalis ATCC #49143, Bacillus cereus ATCC
#11778, Acinetobacter Iwoffi ATCC  #19002,
Enterobacter aerogenes ATCC #13043, Escherichia
coli ATCC #25922, Klebsiella pneumoniae ATCC
#13883, Proteus mirabilis ATCC #7002, Pseudomonas
aeruginosa ATCC #27853, Clostridium perfringens
KUKENS-Turkey, Mycobacterium smegmatis CMM
2067, Candida albicans ATCC #10239 and Candida
krusei ATCC #6258. Water soluble part was used in
the solution form by dissolving it in phosphate buffer
saline (pH 7.0-7.2) and the concentration is 10 mg/ml
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Figure 2: Upper from left to right: Plant, White flowers; Lower from left to right: Florets, dried achenes (Crude drug), Powdered
dried achenes, Upper surface of leaf. Drug; Lower left: Transverse section of Seeds.

while that the water insoluble part is dissolved in concentration [11]. It was reported that by disk diffusion
dimethyl sulfoxide (DMSO) with the same method, the hexane:ether:methanol extract (1:1:1) of
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Achillea millefolium L. aerial parts, collected in full
bloom from River banks of River Nisava, Nis and
Serbia, exhibited antimicrobial activity against
Pseudomonas aeuroginosa, Staphylococcus aeureus,
Candida albican, Salmonella enteritidis, Aspergillus
niger and Eschericheae coli with no activity at all
against Klebsiella pneumonia [12]. In the same year,
another study showed that ethanolic tincture of stems
or flowers of Achillea millefolium at the average
concentration of 26ug/ml showed 2.5 mm zone of
inhibition at 12 hours and 18 hours of incubation
against Staph. aureus while, in the same condition the
extract is inactive against E. coli and Pseudomonas
aeuroginosa [13]. Moreover, the essential oil of the
plant Achillea millefolium was tested against a variety
of agricultural plant pathogenic microorganisms and it
was observed that the oil at the volume of 12.5 pl gives
the zone of inhibition in the range of 7 to 22 mm and for
most of the microorganisms tested the concentration
was found bactericidal. In the same study, the MIC
values of the essential oil were found in the range of
125 to 250 pl/ml [14]. However, it was reported that
distillation waste of Achillea millefolium, which was
produced during extraction of essential oil from the
plant, when evaluated for the antimicrobial, antifungal,
antimalarial and anti leishmanial activities, but failed to
produce any significant result [15].

Antiproliferating Effect

Achillea millefolium constituents were checked for their
antiproliferating activity on three human cancer cell
lines that included HelLa, MCF-7 and A431.
Centauridine from the plant was proved to be the most
effective among other compounds of the plant. It had
an IC50 value of 0.0819-0.3540 uM [16].

Antioxidant Activity

Another compound prepration containing Achillea
millefolium was tested in vitro for its antioxidant and
thus hepatoprotective activity. The mechanism of
action of preparation was suggested that it helped in
increasing the levels of antioxidant enzymes
superoxide dismutases. The preparation was proved to
be antioxidant [17].

Effect on Wound Healing

Effect of Achillea millefolium was tested for wound
healing in rabbits. The effect of extract was tested
against 10 % povidone iodine and 0.9% sodium
chloride solution. Daily topical application of the extract

showed significant activity in accelerating wound
healing [18].

Reduction of Ulcer Size

It was found that the hydro alcoholic plant extract
was significantly effective in reducing the size of ulcer
as compared to systemic glucantine in treating
cutaneous leishmaniasis when tested in mice. The use
of the extract in clinical trials was thus suggested [19].

Analgesic Activity

Analgesic activity of the plant extract was proved by
rat's formalin test. Aqueous extract of the plant in the
doses of 80, 120 and 360 mg/kg orally administered to
rats were found to have significant analgesic activity
when tested by rat’s formalin test [20].

Antiinflammatory Activity of the Plant

Fractions and individual compounds from the
Achillea spp., has been tested for their anti-
inflammatory activity by the method of respiratory burst
assay. The results were compared with Indomethacin,
a clinically proven NSAID, and concluded that the
extract of the whole plant, its fractions and some main
constituents from the flowers’ head have comparable or
more anti-inflammatory activity to the reference drug
[21].

Antidiabetic Activity

Antidiabetic activity of the plant decoction was
proved and it was found that it decreases the level of
epinephrine and blood glucose in the experimental
animals while it does not increase the level of insulin.
The activity was checked on two models: a. alloxan
induced diabetic model, and b. epinephrine induced
hyperglycemia [23].

In the Treatment of Ulcers

Achillea millefolium extracts were found to protect
the animal models i.e. rats from the ulcerative effects of
indomethacin, acetic acid and ethanol. It was proposed
that the gastric protective effect of the extracts and
fractions were due to their activity of increasing the
level of an anti-oxidant glutathione and thus behaves
as the cytoprotective agent [24].

To Assess the Risk of Mutagenicity

The risk of mutagenecity of the aqueous extract of
the fresh plants was assessed in vitro by measuring
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their chromosomal alteration and breaking activity in
human lymphocytes, keeping mitomycin C and Ara-C
as the reference drugs. It was found out that the plants
themselves were not mutagenic but they had an
influence on the clastogenic activity of these mutagenic
drugs. Achillea millefolium alone in the concentration of
3.5 ug x 10™ g/ml and the same concentration in
combination with Ara-C (5x‘|0'7 Mg /ml) and mitomycin
C (0.30 pg /ml) respectively were tested for
chromosome breaking activity. It was seen that the
plant extract alone was unable to give significant
clastogenic activity but with the combination of an
alkylating agent, mitomycin C, it gave an additive effect
to the activity of mitomycin C and increased both the
count of chromatid and isochromatid breaks as
compared to the use of mitomycin alone [25].

Contact Allergy from Yarrow

Yarrow is one of the causes of allergic contact
dermatitis [26]. Cytokine from t-lymphocytes were high
in patients contacted with composite family plants
including yarrow as seen by patch test [27].

Two peroxides were extracted from ether fraction of
yarrow flowers; a-peroxyachifolid n and
B—peroxyisoachifolid (II) (Figure: 3). a—peroxyachifolid
(I) was found to be related to contact dermatitis from
the plant [28]. Another study from some of the same
investigators, in the same year and with the same aim
of investigating the principal responsible for contact
dermatitis in the blossoms of plants reported that
Peroxyachifolid | and Il were the compounds that were
having the intense sensitizing property when tested on
guinnie pigs. While according to their investigations,
other constituents of the plant (pontica epoxide and
dehydromatricaria ester) were not responsible [29].

Mechanism of Action of Analgesic Activity

An animal study testing the analgesic effect of the
plant suggested non-norcotic analgesic effect of the
hydroalcohol extract of the plant. Testing the plant
hydroalcohol extracts (500 and 1000 mg/kg) with
different analgesic mechanisms, in order to figure out
its possible mechanism of action in analgesia,
concluded that the plant hydroalcoholic extract had a
mild Antinociceptive Peripheral activity as it decreased
abdominal contortions induced by acetic acid and was
proved ineffective in the hot plate and formalin tests. It
was also suggested in the same study that the
mechanism of action of the extract didn’t resemble that

of morphine. Rather, the analgesia might be due to
inhibition of bradykinin, prostanoids and other pain
mediators [30].

PHYTOCHEMISTRY

Achillea genera, famous for their essential oils,
mostly contains terpenes from mono to sesquiterpenes,
lignanes, flavonoids [31]. In the aerial parts of Achillea
milefolium, achilleine, achimillic acids A, B and C,
azulene and chamazulene 1,8-cineole and flavonoids
such as apigenin and luteolin have been isolated [32]
(Table 1).

MEDICINAL IMPORTANCE

Achillea millefolium L. is used as astringent,
lithotripsic agent and antimicrobial and is an antiseptic
to urinary infections. It is diaphoretic, antihypertensive,
cholagogue, spasmolytic, antispasmodic and it is used
topically for wounds and as anti edema and anti-
inflammatory while orally for fever, common cold,
digestive and carminative. Its use has been
documented in varicose ulcer, cuts and injuries. It is
also found very effective in leucorrhoea and all kinds of
piles [2-6].

COMMERCIAL VALUE

Yarrow yields aromatic flowers with very pleasant,
soothing calming and flowery smell. White or pink
petals one seeded small flowers are famous for the
essential oils they contain in their seeds. The essential
oil and flowers are not just aromatic rather they are
renowned for their other medicinal properties such as
antiseptic,  antimicrobial,  anti-inflammatory  and
cleansing agent for which they are of high demand in
the cosmetic industry to be used in skin and hair
preparations. It promotes healing and cleansing
therefore dried flowers are hair care agent and its
topical application is beneficial in acnes and improve
complexion. It is also tested in a mouthwash for its
promising properties. In a clinical safety study, the
concentration of Achillea millefolium extract in 2%,
used in cosmetics, was found non-irritating and safe for
use in cosmetics. Commercially, it is available by the
brand name of analgesic drug. Moreover, Milfoil is
included in several pharmacopoeias and is used
commercially in the preparation of a variety of
pharmaceutical preparations including teas, tinctures,
liquid extracts and also in compound herbal
preparations [6, 30, 33, 34].
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Figure 3: Structure of a-peroxyachifolid (i) and B-peroxyisoachifolid (II).

TOXICOLOGY
Insecticidal Activity

Ethylacetate extract of leaves and essential oil of
Achillea millefolium has been tested to be used as
mosquito repellent to prevent and control the spread of
malaria [35, 36]. Its essential oils was found to have
significant insecticidal and fumigant activity against
pulse beetle Callosobruchus maculatus (F.) on Vigna
radiata seeds [37]. In addition, in a search for a natural
origin fumigant insecticide, several essential oils,
including Achillea millefolium were evaluated against
Cadra cautella, an insect called walker [38]. Moreover,
owing to its insecticidal and fungicidal properties,
Achillea millefolium was used as one of the ingredient
in a natural fungicidal and insecticidal formulations [39].

Another study shows that Achillea millefolium
essential oils was found to possess the same repelling

properties as that of DEET (N,N-diethyl-m-toluamide on
the tick Ixodes ricinus L.[40]. Later, Achillea millefolium
essential oil was found to possess insecticidal activity
against larvae of the Culicidae mosquito Aedes
albopictus. At higher doses at about 300 ppm it caused
significant mortality rates in the range of 98.3% to
100% [36].

Safety

In assessing the chronic toxicity of oral use of
Achillea millefolium, Wistar rats are treated for 90 days
with oral aqueous Achillea millefolium extract. No
significant signs of treatment related toxicity and
histopathologies were seen in this study [32]. LD50 and
LD25 of the plant was found at 95% confidence interval
against small cabbage Pieris rapae L. (Lepidoptera:
Pieridae) to be 4.19% and 1.69% respectively [41].
LD50 of the ethanolic extract of the achenes was
41297.51 mg/ml when tested on Artemia salina [50].
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Table 1: Phytochemicals in Achillea millefolium
Str. # Name Synonym(s) Molecular Formula
R . 3-[(2-Hydroxy-2-methyl-5-oxo-3-cyclopenten-1-
1 Achimilic acid ylidene)methyl]-2-methylene-6-oxoheptanoic acid, 9CI CisH160s
2 Achimillic acid A Ci5H1s0s
3 Achimillic acid A; 5Z-Isomer Achimillic acid B Ci5H 105
4 Achimillic acid A; 4-Epimer Achimillic acid C C15H1505
5 Chamazulenecarboxylic acid; (R)-form C15H1602
6 2,4-Decadienoic acid isobutylamide; (E,E)-form C14H2sNO
. . . N-Isobutyl-2,4,8-decatrienamide
7 ﬁ:iﬁ'?fgatr;zr';?&amd' (2F,4F,82)-form, 2- N-(2-Methylpropyl)-2,4,8-decatrienamide, 9CI C14H2NO
yipropy 2,4,8-Decatrienoic acid isobutylamide
2,4,6-Decatrienoic acid dehydropiperidide;
8 (2E,4E,6Z)-form CisH21NO
2,4,6-Decatrienoic acid dehydropiperidide; . . A
9 (2E.4E,62)-form, 8,9-Didehydro 2,4,6,8-Decatetraenoic acid dehydropiperidide C1sH1gsNO
3,8-Dihydroxy-1(10),4-germacradien-12,6-olide; oo
10 1 (A(10)E,30,4E,60,8 ,11E)-form, Di-Ac Millefin CraH2sOs
11 8,10-Dihydroxy-1,4-guaiadien-12,6-olide; Achillicin C-HonO
(60.,80,,10B,11BH)-form, 8-Ac 8-Acetoxyartabsin 1rie2s
9,10-Dihydroxy-1,3,11(13)-guaiatrien-12,6-olide; -
12 (50,60.90,100:0H)-form, 9-Tigloy Isoachifolidiene CaoH24O5
. 8-Acetylegelolide
13 Egelollde, 8-Ac 3-Oxaachillicin CquQUOs
S 8-Angeloylegelolide
14 Egelolide; 8-Angeloyl 8a-Angeloyloxy-3-oxaartabsin C19H2406
1,4-Epidioxy-9,10-dihydroxy-2,11(13)-guaiadien- .
15| 12,6-olide; (10.40,50,60,90, 10c)-form, 10-Tigloyl | % eroxyachifolide CaoH24O
16 1,4-Epoxy-5-hydroxy-10(14)-germacren-12,6- CicHonO
olide; (1a,40.,5p,60,11BH)-form 18tz a
17 Homostachydrine; (S)-form CgH1sNO,
18 4-Hydroxy-1,1-dimethylpyrrolidinium-2- Betonicine C-H.-NO
carboxylate; (2S,4R)-form Achillein T
8-Hydroxy-1(10),4,11(13)-germacratrien-12,6- .
19| olide; (1(10)E,4E 60,80:)-form, 11p,13-Dihydro, Ac | Acetylbalchanolide CrrH24Os
20 4-Hydroxy-1(10),11(13)-guaiadien-12,6-olide; 4-Hydroxy-1(10)-guaien-12,6-olide CoHarO
(40,,50,601)-form, 11p,13-Dihydro 11,13-Dihydromicheliolide 1811223
3 Py . 5-(Methoxymethyl)-2-furancarboxaldehyde
21 5-Hydroxymethyl-2-furancarboxaldehyde; Me 5-Methoxymethylfurfural C/H:O5
ether
2-Formyl-5-methoxymethylfuran
Badkhyzin
29 8-Hydroxy-2-oxo-1(10),3,11(13)-guaiatrien-12,6- Badkysin CorHauO
olide; (5a.,60.,801)-form, 11a,13-Dihydro, angeloyl Badkhysin 2077245
8a-Angeloyloxyachillin
8-Hydroxy-2-oxo-1(10),3,11(13)-guaiatrien-12,6- .
23 | lide; (50,60.8)-form, 11B,13-Dihydro, angeloyl | S°-Angeloyloxyleucodin Cz0H2405
1-Oxo-a-longipinene
24 3-Longipinen-5-one Vulgarone B Ci5H20
Longiverbenone
Longipinenone
25 Millefolide C15H203
26 3-(2-Thienyl)-2-propynal 2-Thiophenepropiolaldehyde, 8Cl C,/H,0S
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2,4-Undecadiene-8,10-diynoic acid; (2E,4E)-form, | 2 4-Undecadiene-8,10-diynoic acid isobutylamide

27 ; ; ; ; CisH1oNO
2-Methylpropylamide N-(2-Methylpropyl)-2,4-undecadiene-8,10-diynamide

28 2,4-Undecadiene-8,10-diynoic acid; (2E,4E)-form, 2,4-Undecadiene-8,10-diynoic acid 2,3- C.H--NO
2,3-Didehydropiperidide dehydropiperidide et

CLINICAL TRIALS

Traditionally yarrow is being used in the diseases of
GIT including spasmodic GIT problems (due to
flavonoid content of the plant), liver diseases including
hepatobiliary problems, inflammatory conditions. The
natural products in the Achillea millefolium claimed to
have a cholagogue and choleretic effect are
dicaffeoylquinic acids. Yarrow extracts and fractions
also proved to inhibit an enzyme (human neutrophil
elastase) involved in inflammatory processes in vitro,
thus proving its antiphlogistic properties which has
been experienced since long ago [22, 49].

Liver Protective Activity

A clinical trial using a compound preparation that is
commonly used in Indian traditional system of
medicine, which includes Achillea millefolium
suggested its use for the liver protective activity. The
activity is checked on cirrhotic patients and the
concentration of liver enzymes also monitored in the
study. Author suggested that the activity was due to its
diuretic, anti-inflammatory, antioxidative and
immunomodulating potential [42]. In chronic hepatitis
the plant was checked on elderly patients [43].

Moreover, in a double blind placebo controlled
clinical trial using 31 chronic kidney diseased patients,
Achillea millefolium flower powder was administered
and was found to decrease the plasma nitrates and
nitrites level and thus decreased the risk of
hemorrhages in such patients [44].

Cosmetology

A double blind study (n = 40, two weeks treatment)
testing herbal preparation, using three plant extracts
including yarrow, did not support the use of preparation
in the treatment of atopic dermatitis [45]. Moreover, in a
double blind RCT, Achillea millefolium extract when
applied on middle aged skin was found to activate the
factors which decreased the aging effects on skin [46].

Application for Periodontal Diseases

A mouthwash containing Achillea millefolium is
found effective against periodontal disease, injuries of

oral mucosa and swelling [47]. But, later, another study
has been done to test in vivo the effect of a mouthwash
containing 6.3 mg/ml herbal extract mixture of
Juniperus communis (juniper), Urtica dioca (nettle),
Achillea millefolium (yarrow); 1:1:1 on plaque and
gingivitis on plaque and gingivitis. The results of the
study have shown that the mixture of the 3 herbal
extracts when used in a mouthrinse has no effect on
plaque growth and gingival health [8].

Adult females with primary dysmenorrhea were
treated with either Achillea millefolium tea bags or
placebo tea bags in a double-blind randomized trial and
the drug group found to have pain relieved by the
phytotherapy [48].
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