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Abstract: Traditionally medicinal plants are used for its potential chemotherapeutic action and for safety upon the continued use of
these plants. Achillea millefolium (AM) is an ancient herb which is used to treat wounds, headaches, disorder in gastrointestinal and
hepatobiliary, pain, and inflammation. This study was aimed to investigate the biochemical parameter of antimutagenic methanolic
extract for AM in vivo. Plant extract together with MTX decreased the damage caused by the drug on the concentrations of total
cholesterol and triglycerides (160.3+2.26 and 108.7+2.71), significant increase in total protein concentration (8.51+0.17, 9.46+0.19 and
10.8+2.71 g\dL) for 100 and 200 mg\kg was observed. Also plant extracts counteract the damage caused by drug through the reduction
for both creatinin and albumin concentrations to 1.57+0.03 mg\dL and 4.56+0.09 g\dL, respectively. On enzymatic level, the results of
interactions indicated the ability of plant to modulating harmful effects of the drug (57.1+1.3, 1304£3.1 and 111.1+2.1 U\L) for GOT,
GPT and ALP, respectively. On the other hand, the plant possesses the ability to enhance the concentrations of all immunoglobulin
(IgM, 1gA and IgG) in the two doses tested. Therefore, the results of this study indicate the antimutagenic potential of AM extract and
encouraging its consumption with MTX as one of the promising therapies.
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1. Introduction anti-inflammatory, antipyretic and analgesic, also this
medicinal plant Achillea millefolium L. (yarrow) has
shown a broad range of medical applications such as in
treating the wounds, colds, fevers, stopping blood flow,
kidney diseases [4].

Phytochemical studies of A. millefolium revealed
that chemical constituents for this plant contain
different secondary metabolites such as sesquiterpenes,
essential oils, alkaloid achilleine, triterpenes, steroids,
and flavonoids, as mentioned by Ref. [5]. Many of
these substances showed beneficial effects in several
pathological  conditions, including  analgesic,
anti-inflammatory, antiulcer, hepatoprotective,
anxiolytic, hypotensive, and antiproliferative against
human tumor cells [6].

Achillea millefolium L. had the ability to protect
diverse tissues against free radicals deleterious effects
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An important source of medicine and a large
numbers of drugs were derived from plants. The
therapeutic uses of plant could be due to its safe,
economical and effective properties as well as their
ease of availability [1].

The progressive and good result in disease treatment
came from the impressive of pharmaceutical and
biological activities for herbal plants [2]. On the other
hand, natural and herbal medicines are believed to have
many medicinal impacts as well as less adverse effects
[3].

Several species of Achillea are known to use in
different aspect due to their significance properties and
applications in pharmaceutical, cosmetic and fragrance.
Besides that, varying Achillea extracts act as
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L. made it important medicinal plant. Essential oils of
Achillea millefolium L. had the ability to inhibit LPS
induced oxidative stress and nitric oxide production in

leukaemic monocyte macrophage cell line of mouse [7].

2. Materials and Methods
2.1 Plant Collection and Preparation

The areal parts of Achillea Millefolium were
supplied from the local markets and previously
identified by National Herbarium of Iraq. For extract
preparation [8], the dried plant material (50 g) was
soaked with 250 mL of 80% ethanol, after sonication,
the methanolic extract was dried by vacuum pressure,
the extract was stored under sterile conditions,
protected from light in a dry and cool place at -20 °C

until use.

2.2 Experimental Design with Albino Male Mice
Animals

Albino male mice, 6-8 weeks old, body weight of
23-25 gm were purchased from Al-Nahrain University,
Biotechnology Research Center Baghdad, Iraq. Four
animals were housed per cage with ad libitum access to
water and food pellets. They were divided into five
groups: The first group was treated with 100 mg/kg of
plant extract, the second group was treated with 200
mg/kg of plant, the third group was treated with 40
mg/kg of methotrexated drug which was the product of
Pharmacia Company (Belgium), the fifth group was
treated with an interaction of 40 mg/kg methotrexate
and 200 mg/kg plant extract, and the last group
represent the control group (normal mice without any
treatment). Each investigated group was injected
intraperitoneally (i.p.) with a single dose per day (0.1
mL) of the tested material for seven days. On day 8 of
the experiment, the animals were sacrificed to carry out

laboratory assessments [9].

2.3 Assessments of Biochemical,
Immunological Activities

Enzymetic and

For all investigated test (biochemical, enzymetic and

immunological assessments), blood was collected by
heart puncture, transferred to Eppendorf tube and
allowed to clot at room temperature for 15 minutes, and
then serum was separated by centrifugation at 3,000
rpm for 10 minutes. That collected serum was used for
the assessment of all tested parameters [10, 11]. To
carry out these assays (enzyme, biochemical and
immunological activity) which determined in mouse
serum by following the enzymatic colorimetric method
of Ref. [10], acommercial kits (Randox Company)

were used.
2.4 Statistical Analysis

Data in this study were presented as mean+SD. The
statistical programme GraphPad Prism version 5.01
(GrapgPad software, Inc., La Jolla, CA, USA), also
statistical analysis system—SPSS version 14 was used.
Differences between means were considered by
Duncan’s test, in which P <0.05 was significant.

3. Results

Table 1 declared that administration of AM extract
for albino male mice in groups 1 (100 mg/kg) and 2
(200 mg/kg) had significantly lower concentrations of
total cholesterol and triglycerides to reach 163+1.82,
152.6£1.75 and 107.7£1.78, 99.5£1.56 mg\dL,
respectively compared to negative control. Also,
administration of plant extract with MTX caused a
significant reduction in total cholesterol and
triglycerides 160.3+2.26 and 108.7+ 2. Regarding total
protein, MTX drug caused an observed reduction in
protein concentration (4.22+0.22 g\dL) in comparison
with negative control (8.15+£0.19 g\dL), whereas
administration of plant and plant with MTX at all doses
tested caused an increase in total protein concentration
(8.51£0.17, 9.46+0.19 and 10.8+2.71 g\dL). Creatinin
and albumin also match other results of kidney function
by increasing their concentrations in mice treated with
MTX (1.78£0.03 mg\dL and 7.67+0.04 g\dL)
respectively while AM extract showed the ability to
cause reduction in a concentration in a dose dependent

manner.
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Table 1 Effect of Achillea millefolium methanolic extract and MTX on biochemical parameter function in albino male mice.

Doses Total cholesterol ~Triglycerides Total protein Creatinin Albumin

Treated groups (ma'ke) (mg\dL) (mg\dL) (g\dl) (mg\dL) (g\dL)

Mean+S.E. Mean£S.E. Mean+S.E. Mean=S.E. Mean=S.E.
Achillea Millefolium (I) 100 163.1+1.82¢ 107.7+1.78" 8.51+0.17° 1.33+0.02° 5.44+0.08°
Achillea Millefolium (IT) 200 152.6+1.75¢ 99.5+1.56° 9.46+0.19* 1.20+0.02¢ 6.13+£0.06%
Methotrexate Drug (III) 40 202.1+1.13% 139.5+2.96° 4.22+0.22¢ 1.78+£0.03% 3.67+0.04¢
ﬁ’;ﬂlﬁ?@'}‘(ﬂt’legf\'}fm+ 200440 160.3+2.26 108.7+2.71° 6.51+0.11° 1.57+0.03" 4.56:0.09°
Control group (V) =—-mmn 167.4+£2.97° 105.1£1.27% 8.15£0.19" 1.47+0.02% 5.17+0.09°

Different letters: Significant difference (P < 0.05) between means of columns.

Table 2 Liver function enzyme in albino male mice treated with Achillea millefolium extract in a comparison to MTX drug.

Treated groups Doses (mg\kg) IE}/[?:;&S.E. S/IzzniS.E. Q/II;EHJES.E.
Achillea Millefolium (T) 100 39.3+2.3° 92.1+1.5¢ 91.6+2.03¢
Achillea Millefolium (II) 200 23.942.8° 85.6+3.6° 88.3+1.59

Methotrexate drug (I1I) 40 70.1£1.2% 179.01+4.2% 137.3+2.8°
ﬁ;;ﬂﬁ?egt'legf\';;’m 200+40 57.1+1.3b 13043.1° 111.122.1°
Control group (V) ~ =eeeeemn 30.21+4.1¢ 97.242.4° 93.11£1.3°

Different letters: Significant difference (P < 0.05) between means of columns.

Table 3 Comparison between the Achillea millefolium extract and MTX effects on IgM, IgA, and IgG in albino male mice.

Treated Groups Doses (meke) G WD Mol F. ki by
Achillea Millefolium (1) 100 96.8 £5.25" 240.8+14.6 1138.3+25.6°
Achillea Millefolium ( I 200 137.2+4.98° 297.346.9° 1379.5+38.3"
Methotrexate Drug (I1T) 40 45.3+4.7¢ 87.7+6.9¢ 218.4+22.8°
ﬁ;ﬂ:ﬁi&gg‘iw;um+ 20040 70.7+4.22¢ 135.1£4.47° 645.3+50.1¢
Control Group (V) == 71.5+3.9° 218.9+5.7° 764.9+15.6°

Different letters: Significant difference (P < 0.05) between means of columns.

Results for liver function enzymes (Table 2) showed
the ability of AM extract to reduce the level of L.F.E.
(39.3£2.3, 92.1+#21.5 and 91.6+2.03 U\L) for GOT,
GPT and ALP at all doses in comparison with control
groups. Also, interactions between Am and MTX
indicated the ability of plant to modulating harmful
effects of the drug (57.1%1.3, 130£3.1 and 111.1+2.1
U\L) for GOT, GPT and ALP.

The results of immunoglobulin (IgM, IgA and IgQG)
study (Table 3) indicated that mice treated with plant
alone and the other treatment with plant and MTX
possess the ability to enhance the concentrations of all
immunoglobulin in the two doses tested (96.8+5.25,
240.8+14.6 and 1138.3+25.6 mg\dL), (137.2+4.98,
297.3+6.9 and 1,379.5438.3 mg\dL) respectively,

while MTX drug reduced all immunoglobulin
concentrations (45.3+4.7, 87.7+6.9 and 218.4+£22.8
mg\dL).

4. Discussion

Today the medications and nutritional supplements
factories pay a special attention to natural resources,
and tend to use a large amount of local flora into the
production. Besides that, efforts have been gradually
more to use herbal drugs as substitute medicine [9-15].
In this aspect, different recent studies have sought after
to assess conventional uses and in vitro detection to
identify and isolate their active compound for
developing drugs from herbal origion [16, 17]. In
present study we analyzed the Achillea millefolium
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effects on kidney function, liver function enzymes, and
immune-enhancement activities. According to our
result, methanol extract for AM had high detoxification
effect against MTX drug. Also, a substantial effect
which explained the ability of plant extract to interfere
with the MTX and prevented its harmful effect agreed
with the result of other researchers who suggested that
the drug generates DNA double strand breaks through
its effect on the formed topoisomerase Il cleavable
complex, and such effect mimics the action of ionizing
radiation. A radiation-induced DNA damage has been
ascribed to the production of cytokines, in particular,
interleukin and its induction of release has been
correlated with DNA formulation [22]. Others have
suggested that the drug is activated by the oxidative
effects of some enzyme, which is an abundant protein
in neurophils and monocytes, and such enzyme
oxidizes MTX to metabolites that can bind covalently
to DNA and RNA [23]. Previous studies had shown
that the active compounds found in Achillea
mellifoilum species are considered as a strong
anti-oxidant compound especially, the flavonoids
[24-26].

In fact many species of Achillea plant exhibit a
strong anti- oxidant activity, for example, the ethanolic
extract of Achillea schurii had a strong anti-oxidant
activity due to its ability to inhibit lipid peroxidation
[27-29]. It is very important to mention that, phenolic
compounds may also participate directly to antioxidant
action, because of their redox properties, that permit
them to act as reducing factor, hydrogen donors and
singlet oxygen quenchers [30]. According to study of
Ref. [31] on the phytochemical constituents of A.
millefolium, methanolic extract of this plant contains
Alkaloids (betonicine, stachydrine, trigonelline),
Coumarins, Flavonoids (apigenin, luteolin, quercitin),
Salicylic acid, Sesquiterpene lactones (achillin,
achillicin), Polyacetylenes, Volatile oil with variable
content (linalool, camphor, sabinene, chamazulene),
Triterpenes, Tannins, and Sterols and plant acids [32].

Many reports improved flavonoids, phenolics and
aromatics are the most important pharmacological
active constituents that are powerful anti-oxidants [33].
For this reason, A. millefolium is considered a natural
source of anti-oxidants, and the anti-oxidant activity of
such extracts may play an important role in their
anti-proliferative activities. Flavonoids  can
significantly cause reduction of hydrogen peroxide
which means scavengers of reactive oxygen species
(ROS) in humans, flavonoid concentration in plasma
and most tissues is too low to effectively reduce ROS.
Instead, flavonoids may play key roles as signaling
molecules in mammals, through their ability to interact
with a wide range of protein kinases, including
mitogen-activated protein kinases (MAPK) that
supersede key steps of cell growth and differentiation
[34]. Such effects can be achieved through several
metabolic pathways, for instances, inhibit the
formation of free radicals, suppress chain initiation
and/or breaking chain propagation reaction, increasing
the activity of detoxifying enzymes such as glutathione
transferase (GST) and superoxide dismutase (SOD)
and de novo anti-oxidant and adaptation where the
signal for the production and reaction of free radicals
formation and transport of the anti-oxidant to the right
site [35, 36].

5. Conclusions

In vivo assay of Achillea millefolium methanolic
extract encourages its use as one of the important
natural source for pharmaceutical industries and human
health. The results indicated that the plant was rich in
flavonoids, and such richness may have potentiated
the extract to have strong anti-oxidant activities. It
was also of interest to note that Achillea millefolium
methanol extract exerted some immunological
modulation and anti-inflammatory effects in mice.
Hepatoprotective effects of the extract were
overwhelmed by their potentials in reducing the
hepatic damage caused by mrthotrexate drug.
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