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ABSTRACT

Yarrow (Achillea millefolium) means thousands leaves plant and belongs to Asteraceae family. Yarrow is a
perennial plant which grows in mountainous regions of Europe, North Africa and East Asia (including North
Iran and Alborz heights). This plant has many health benefits like treating problems of digestive system,
respiratory system, cardiovascular system (stimulating blood circulation and lowering blood pressure), and
genital-urinary system. In this study, the effect of Yarrow extract was evaluated on immunity parameters of
blood serum in little female laboratory rats (Balb/C race). At first, samples were divided randomly in five
groups: three treatment groups, one control group and one placebo group. Each group had eight members
and all groups were kept in similar conditions. Hydroalcoholic extract was prepared in three doses including
50,100 and 200 mg/kg and was injected in peritoneum every two days for twenty days. Normal saline was
injected to placebo group. All measurements were done using protein electrophoresis method. Measured
parameters were albumin amount, a-1 and a-2 globulin, b globulin, gamma globulin, albumin globulin ratio,
and total protein. Results showed that the amount of albumin, b globulin and total protein were increased in
all three doses. a-2 were decreased in all treatments and a-1 were increased in all three doses but this
increase was significant for doses 100 and 200 mg. Albumin globulin ratio was increased also in all treatments
but itwas significant only for 50 mg. Gamma globulin amount was increased in 50 and 100 mg but decreased
a little in 200 mg. Results of this study showed that Yarrow extract caused significant changes in blood

immune parameters and can affect inmune system of body even in absence of antigenic factors.

INTRODUCTION

Yarrow (Achillea millefolium) is from Asteraceae family.
Plants of this family are gramineous, perennial, and have
rhizomeswith aone meter straight stem. The origin of this
plant is northern hemisphere of world, especially mountain-
ous regions of Europe and west lands of central and south-
ern Europe, East Asa, and North Africa. The most distribu-
tion of thisfamily isin temperate and cold regions of world.
Yarrow grows in some northern parts of Iran and Alborz
heights, Urmiaand Tabriz (Y assaet d. 2007). Y arrow hasa
thin strait root with many thin branches. The upper part of
root isthe origin of many cylindrical stems. Stemisstraight
and simple, and angul ar branchesgrow in different distances
which have many beautiful leaves. Feathery small |eaves of
this plant cover the branch upward and leafy branches be
derivedin bottom. Thisplant hasleaveswithout petiole, long
and covered by downswhich have many narrow cuts. These
downy leavesare bayonet like, with many pointy linear pieces
(Amir Ghofran et al. 2001). L eaves havetwo side sacsfilled
by essence. There are many tiny comb like leaveswhichis
thereason of “thousandsleaves’ name (Amir Ghofran et al.
2001). White flowers of this plant are located at the end of

stem as a capitulum. Numerous small capitulums have 4-8
mm length and 2-5 mm width and each of them hastwo types
of flowers: tube flowersin the middle of capitulum and white
tongue form type in margins. Tube flowers are more but
smaller and in same colour of the other type. In someforms
of plant, theseflowers(tongueform) arein purple or similar
purple color, depending onliving conditions. The numbers
of tongue from flowerswhich are located asahat on thetop
of flower are not more than 5 or 6 in each capitulum. All
plant partshave abitter penetrating smell. Y arrow speciesis
smaller plant with white flowers but santolina have yellow
flowerswith penetrating fragrant smell. Thefruit of Yarrow
is achene, long and egg shaped. The weight of thousands
grainsis0.15gram and grainsare silver grey to yellow quad-
raticform, 1.8-2 mm and with small wings. Every plant can
produce about 3000-4000 grains and they can germinatein
maximum 3 cm depth. The most important components of
Yarrow are essential oils (chamazulene, sabinen, beta
caryophyllene, proazol ens, and other sesquiterpenelactones,
caffeic acid, salicylic acid, and flavonoids like rotin, api-
genin, luteolin and acacetin) (Soodabeh Saeidniaet a . 2005).
Y arrow isone of the most important pharmaceutical plants
which hasbeen used frequently in ancient medicinefor dis-


http://www.neptjournal.com

282

easesgenerally and for curing scarsand burning specifically
(Saeidniaet al. 2009). One of the most important therapeu-
tic propertiesof Yarrow extract isitsantibacterial effect on
wide range of pathogens of human and animals. It has anti
haemorrhoid and antispasm effectsand itsherbal infusionis
useful for indigestion plusstomach gasand increasein ssom-
ach acid. It has many effects on nervous system, heart and
their problems because of having tannin and bitter, fragrant
matters (Fariba Sharififar et al. 2009). It isuseful for curing
simple diarrhoea, haemorrhoidswith bleeding and for stop-
ping bleeding, and isal so effectivein repulsing kidney stones
because of having diuretic properties. Thisplant hasantifever
effect and itsbrewed in water or alcohol can heal skin scars
and breast problems. Essence of Yarrow is useful for curing
neuro pains and rheumatic diseases. Tozyo et al. (1994)
proved antibacterial, cytotoxic, anticancer and anti-inflam-
matory effects of this plant in their study and ascribed its
anticancer effect to sesquiterpenes. Studiesof Alcaraz et al.
(1987) showed anti oxidant and anti-inflammatory effectsof
aerial parts of Yarrow. Anti-inflammatory effect of extant
flavonoidsisbecause of itsrolein arachidonic acid metabo-
lism. In this study, by emphasizing traditional and herbal
medicine, effect of Y arrow extract onimmune system of rats
-asan appropriate pattern - was studied to introduce the best
effectiveone.

MATERIALS AND METHODS

Experimental animals: Mices (Balb/C race) were used in
this study which were in 30+5g weight range. Forty mice
were kept in various cages for forty days to reach desired
weight and maturity. Among thisperiod and also during in-
jection, animals received similar food, water, temperature
(28-32°C) and natural light period. Ten days before injec-
tion, sampleswere divided to five groups randomly and were
kept in separate cages. Eight mice were kept from Balb/C
racein each cage, so that the mean weight was 30£5 g.

Experimental Groups

Control groups: To have base amount of blood protein pa-
rameters, this group was kept in similar condition of treat-
ments but without injection.

Placebo group: To assure of lack of injections effect in re-
sults, 0.5 cc of normal saline was injected to members of
this group.

Treatment groups (1, 2, and 3): 0.5 cc of hydroal coholic
extract of Yarrow was injected every other day in doses of
50,100 and 200 mg/kg/2 daysfor 20 days.

Statistical Analysis

M ean comparison of datawasdone using oneway variance
analysisand Duncan test (P<0.05) and using SPSS program.
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RESULTS AND DISCUSSION

Mean comparison of a-1 globulin at 5% probability level
showed increase in concentration of thisprotein for second
(100 mg/kg) and third (200 mg/kg) groups in proportion to
control. Fig. 1 showsmean comparison results. Mean com-
parison of a-2 globulin at 5% probability level showed de-
crease inits concentration among all experimental groups.
Resultsare showninFig. 1.

Mean comparison of b-globulin of variousexperimental
groups showed significant (P<0.05) increase in protein of
treatmentsin proportion to control group. Fig. 1 showsthese
results.

There was no significant difference in concentration of
gammaglobulin among various experimental groups at 5%
probability level but first and second group had an increase
whereas third group showed a little decrease. The ratio of
albumin to globulin was increased in all three treatments
(50,100 and 200 mg/kg) but thisincrease was only signifi-
cant for first group (p<0.05). Mean comparison of total pro-
tein at 5% probability level, showed significant increasein
all treatment groups.

Y arrow has anti-inflammatory and liver protection prop-
ertieswhich are because of itsflavonoid compounds. Y aeesh
et al. (2006) announced that this plant had liver saving effi-
ciency which was probably because of prohibiting calcium
channels. Inthat study, protection effect of Y arrow wasstud-
ied againg d-gal actosamine and lipopolysaccharide inrats.
Results showed that Y arrow extract decreased their mortal-
ity from 100% to 40%. Also, these rats showed modified
structure, lack of parenchyma shrinkage, and reduced cell
swelling of liver. Albuminisatransition protein which can
joinwith organic and minerd ligandslike bilirubin, thyroxin,
penicillin, cortisol, estrogen, calcium and magnesium. Then,
reduction in its concentration can be followed with impor-
tant resultsfrom pharmacokinetic (drug transportation) and
because Y arrow increases blood albumin, it can have posi-
tive effects on pharmacokinetic. Albuminincreasingisim-
portant clinically too, becauseit hasthe most important role
inproducing plasma’ scolloid osmotic pressure, then decrease
in its amount which can be due to production problems or
losingit, cause serious problemsin vessel sosmotic pressure
and this process is shown as environmental edema. Albu-
min was increased in all experimental groups of this study
and considering the increasing role of Yarrow on albumin
we can say that Yarrow probably prohibits environmental
edema.

The main part of a-1 globulin isa-1 anti trypsin. This
protein controls a wide range of serine proteases, and be-
cause of its high control power and simple penetration to
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Fig. 1: Mean comparison of a-1, a-2 and b-globulin percentage.
tissuesplaysanimportant rolein tissues protection. The most
important role of it is protecting lungs from tissue destruc-
tion dueto proteasesespecially elastase neutrophils. Deficit
of a-1 antitrypsin is related to amphisem and kind of liver
disease. a-1 antitrypsin is one of the serum glycoproteins
which isincreasing in response to acute inflammation, but
thisincrease haslow clinical importance andisnot specific
to aparticular disease. In aresearch on cinnamon, a-1 globu-
lin was increased significantly in 200 mg/kg which isin
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agreement with our results(Modaresi 2011). In another study,
significant increase of it was obtained by blackseed extract
(Modaresi 2011). All of these studieswere conducted on lit-
tlelaboratory rats. Inthisstudy also, theamount of a-1 globu-
lin was increased in 100 and 200 mg experimental groups.
Permeability of glomerular capillariesin nephritic syndrome,
by losing the other small proteins causesincrease inamount
of a-2 macro globulin ten times or more. In this disease,
protei nswith low mol ecular weight (especially albumin) are
being filtrated and excreted through the urine and reduction
in albumin and a-1 globulin is visible in electrophoresis
pattern, but the amount of proteins with high molecular
weight like a-1 macro globulinisbeing increased tentimes
or more. Considering the result, we can conclude from in-
creasein a-1globulinand albuminand also decreaseina-2
globulin that probably increasing amounts of Y arrow have
controlled a-2 globulin synthesis without causing change
inglomerular capillaries permeability (Shariati et al. 2003).
Transferrinisthelargest part of b-globulin and playsmain
roleiniron metabolismin body. Thisglycoprotein hashigh
tendency to connect to iron and transfersit to tissues. Even
though the amount of this iron is less than 1% of body’s
total iron, thisisthe most important iron reservoir in body.
Connecting transferrin to iron makes an environment with
low levels of freeiron, and this prohibits bacterial growth.
In astudy on saffron and cinnamon, b-globulin showed sig-
nificant increase. Considering our results and the other stud-
ies, we can say that probably increas ng amounts of Yarrow
(concentrations higher than 50 mg/kg) can have a positive
dose dependent roleiniron metabolism of Syrianrat (Flavia
et al. 2005). No significant changes in immunoglobulin
amount of studied groups show that immune system hasnot
been stimulated in any of the groups and Y arrow injection
hasnot received any response fromreceiver groups. All drugs
should be evaluated in termsof their effectson theimmune
system. Reductionin globulin level of serum can beanin-

dicative of reduction in immunoglobulin production
(Modares 2012). Even though reduction in serum level of

antibodiesisarelatively insensitive index, antibody response
for controlling the immune system must be eval uated, but it

does not mean that Y arrow is not effective on immune sys-

tem of ratssuffering from some diseases. Pandaet al. (2000)

and Fuller (1992) showed in their studies that immune re-

sponses of body was increased by probiotic containing re-

gimes, which isin agreement with studies of Y akhkeshi et

al. (2012). They showed in their study that Y arrow (3% of

diet) could strengthen immune system of birds. Stimulating

immune system by probiotics leads to increase in T cells,

phagocytic cellsand level of serum proteins. Also, using veg-

etative drugs can stimulate immune system viaincreasein

activity of vitamin C. In a study on ginger there was not
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Fig. 2: Mean comparison of albumin globulin ratio and total protein concentration.

seen any significant change in amount of immunoglobulin
of studied groups. Sasaki et a. (1989) showed in their study
that glycosylated derivative of caffeic acid wasresponsible
of varioushiological activitiessuch as suppression of cellu-
lar and humoral immunity. Y arrow extract has much of this
matter, and then it can be preventive of immune system. The
albumin globulin ratio wasincreased alittlein 2 and 3 groups,
probably because of high increase in a-1 globulin and b-
globulin amount. The amount of albumin and globulinsand
also theratio of these proteins show the liver function. Sig-
nificant increase in albumin amount in all the three experi-
mental groups and increase in albumin globulin ratio (sig-
nificant for first group and non significant for second and
third groups) show that Y arrow injection increasesliver ac-
tivity. Dungenci et al. (2003) conducted a study on rainbow
trout with some vegetative drugswith 0.1 and 1 percent for
2 percent of body weight for three weeks. In that study, the
lowest plasma protein was obtained in group with 0.1% ex-
tract and 1% group had the highest protein. These results
confirm that extant flavonoids of this plant have the ability
of immune system induction. Probably, flavonoids can
strengthen the immune system because of their antioxidant
quality and gathering freeradicals.
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