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ABSTRACT
Achillea santolina, a common variety of Achillea in Golestan province of Iran has been used in traditional
medicine for its anti-inflammatory properties.
The effect of hydroalcoholic extract (300 mg/kg/day Intraperitoneally, for 20 days) of Achillea santolina
on the spermatogenesis of mice was studied by the evaluation of morphologic characteristics by light
microscope. The alterations observed were disorganized germ epithelium, exfoliation of immature germ
cells, germ cell necrosis and increased number of metaphasfis in germinal epithelium of seminiferous
tubules. We concluded that hydroalcoholic extract of Achillea santolina 300mg/kg/day intraperitoneally
for 20 days as a different variety of Achillea has antispermatogenic effect similar to Achillea millefolium
on mice.
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INTRODUCTION
Achillea is a medicinal herb that has been used in
popular medicine for its antihemorrhagic, healing
and analgesic properties (1,2). It is native to
Europe, North America and Northern Asia (3),
and in some parts of Iran. Achillea santolina as a
variety of achillea has some traditional uses: antiinflammatory, antidiuretic and antimicrobial
effects (4,5, 6).
Achillea millefolium is a variety of Achillea,
which was used by native people from Northern
Europe and North America as a contraceptive,
abortifacient, and emmenagogue (7,8).
The previous study showed that Achillea
millefolium (200mg/kg/day intraperitoneally for
20 days) has an antispermatogenic and
degenerative changes on mice testes (9).
In the present study hydroalcoholic extract of
Achillea santolina (300mg/kg/day intraperitonelly
for 20 days), as another variety of Achillea which
was obtained in the province of Golestan in Iran
(south – east of Caspian sea border) was tested on
male mice to verify its effect on spermatogenesis.
MATERIALS AND METHODS
Vegetal material and plant extracts
Flowers of Achillea santolina were collected
freshly from Golestan province. The plant was

identified and authenticated by the faculty of
pharmacy, Mazandran University of Medical
Sciences (vouches specimen Number 721).
The flowers were homogenized by a blender and
dried for 48h at 40°C. Air dried powder (100
gram) was extracted by percolation at room
temperature with70% hydroalcoholic solution.
The extract was concentrated in vacuum
desiccators and the residue was dissolved in 45%
hydroalcoholic solution.
Animals
Adult male NMRI mice were obtained from the
Pastur institute (Tehran, Iran) and kept in the
animal house in Gorgan faculty of medicine, at
22-25°C, under a natural photo-period (with a 12
h dark and 12 h light cycle).
Treatment
The hydroalcoholic extract was administered at
the dose of 300mg/kg/day, intraperitoneally, for
20 days in six treated animals. Control animals
(n=5) received the same amounts of vehicle. The
mice were weighed at the beginning and at the
end of the experiments. The mice were killed by
cervical dislocation 24h after the last dose.
The reproductive organs were dissected, the testes
were weighed and the weights were expressed in
terms of 100g of body weight.
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Fig 1: Cross – section of the testis of control animals
showing a normal seminiferous tubule. (Hematoxylin
and eosin × 100)

Fig 3. Seminiferous tubule of treated animals, with
hydroalcoholic of Achillea santolina (300 mg/kg/day
intrapertonally for 20 days) with an unusually high
number of metaphases (arrow) (hematoxylin and eosin
× 1000)

Fig 2 : Cross – section of seminiferous tubule of
treated animals, with hydroalcoholic of Achillea
santolina (300 mg/kg/day intrapertonally for
20days) in which architectural disturbance,
degenerative changes (arrow) and dis-organization
of germinal epithelium were visualized.
(hematoxylin and eosin × 100)

Fig 4: Cross – section of a seminiferous tubule of
treated animals, with hydroalcoholic of Achillea
santolina (300 mg/kg/day intrapertonally for
20days) in which necrotic exfoliated cells (arrow)
are observed. (hematoxylin and eosin × 400)

Histological studies
The testes and epididimides were immediately
fixed in formaldehyde solution (10%), and after
tissue processing were embedded in paraffin wax
and sectioned at 5 µm. They were stained with
hematoxylin and eosin.
Morphological studies were evaluated by
Olympus microscope at 40×, 100× , 400× and
1000× magnifications.

RESULTS
The results showed that injection of Achillea
santolina, at the dose of 300mg/kg/day,
intraperitoneally, for 20days, caused no
significant reduction of body weight compared
with control group (table 1).
In addition, a significant decrease in testes weight
were observed between two groups (p<0.001).

Statistical analysis
The data of the gaining body b and testes weight
were analyzed by student t-test and all results
were expressed as means±standard deviation.
Difference between groups was considered to be
significant at P<0.05.

Histological findings
The seminiferous tubules of control animals
appeared normal (Figure 1).
In treated animals (300mg/kg/day, intraperitoneally, for 20 days), there were seen
disorganized germ epithelium in the most of
seminiferous tubules. In addition, degenerated and

Golalipour et al
necrotic cells in some of seminiferus tubules were
observed (figure 2).
Figure 3 is a section of seminiferous tubules
showing the large number of metaphasic cells in
germ epithelium.
Table 1: Effect of 300 mg/kg/day (20 days,
intraperitonealy) hydroalcoholic extract of Achilliea
santolina flower on mouse body and testes weight
(mean ± SD)
Initial body
Final body
Testis
Group
(mg/100g)
weight (g)
weight (g)
37.98
36.71
293.08
Treated
±0.73
±1.34
±10.62
38.16
38.22
329.6
Control
±1
±0.76
±6.58
NS*
NS
P≤0.0001
* NS : No Significant

Fig 5 : Cross – section of a seminiferous tubule of
treated animals, with hydroalcoholic of Achillea
santolina (300 mg/kg/day intrapertonally for 20days)
with an unusually high number of metaphases (arrow
) , and exfoliation (arrow
) are observed
(hematoxylin and eosin × 400).

Also exfoliated germ cells were visualized in the
lumina of few seminiferous tubules in treated
animals (figure 4). In addition, many round cells,
probably exfoliated germ cells together with
spermatozoa were visualized in the lumen of few
seminiferous tubules (figure 5).
No spermatozoa were observed in the lumina of
many seminiferous tubules.
The thinning of epithelial layers (as a
characteristic of atrophy in germ epithelium) also
were observed in a few seminiferous tubules. The
alterations observed in all treated animals, but the
above changes were not uniform throughout the
testis. There were variations between the
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seminiferous tubules of a single testis and
between the testes of different mice.
DISCUSSION
The results of this investigation confirm that
Achillea santolina (300mg/kg intrapertonealy for
20 days) has an inhibitory effect on mice
spermatogenesis.
The result of this study are similar to those of
Montanari et al (9).
It was found that weight of testes in treated
animals significantly decreased and this effect
was not seen in previous study (9). Also there was
found an alteration in the spermatogenesis
process, such as disorganized germ epithelium,
degenerated and necrotic cells and reduction of
germ epithelium. These alterations were also
reported with Achillea millefolium (9), gossypol
(10) and trypterygium wilfordii (11), which are
considered to be antispermatogenic agents.
A large number of metaphasic cells were observed
in the germ epithelium of treated animals. that
might be caused by cell cycle blockage or by a
cell proliferation stimulus. It has been reported
that vinblastine sulfate causes similar alterations
in rat testes (12).
In the present study, no changes of vacuolization
in seminiferous tubules, which was previously
reported (9) were not observed
The exact mechanism of these effects is not clear
and might be due to substances present in Achillea
extract, which leads to its antispermatogenic
effect. This suggestion is confirmed by the results
of the previous study (13) in which was shown
that components of Achillea millefolium are active
against mouse leukemia’s cells in vivo. In
addition, weak genotoixc activity of Achillia
miliflolim in the somatic cells of drosophila had
been reported (14).
Some differences in results of this study and
previous one (9) might be either for the use of
different variety of Achillea or due to higher
concentration (300mg/kg/day intra pritonally)
which was employed in present study.
ACKNOWLEDGEMENT
This research was supported by a grant from the
research council of the Golestan University of
Medical Sciences. We thank, Department of
Anatomy and Pathology and Dr Solimany for
their co-operation and Mr. Krimabady for
photography.

REFERENCES
1. Mnimb PO. (1995) Complete Medicinal HERB. London. Doring Kindersley. p:85.
2. Fleming T. (2000) Achillea millefolium. PDR for Herbal Medicines. New Jersey. Medical Economics
Company. p: 833.

Effect of Achillea santolina on mice spermatogenesis

39

3. Szygan SC. (1994) Herbal drug and phgto pharmaceutical. Med Pharm Scientific Publisher. pp: 34851.
4. Al-Hindawi MK, Al-Deen IH, Nabi MH, Ismail MA. (1989) Anti-inflammatory activity of some Iraqi
plants using in rats. J Ethnopharmacol. 26: 163-8.
5. Twaij HAA, Elisha EE, Al-Jeboory AA. (1985) Screening of IRAQI Medicinal plants for diuretic
activity. Indian J Pharma. P: 73-76.
6. Cowan MM. (1999) Plant products as antimicrobial agents. Clinical Microbiology Reviews. vol 12, no
4, p: 564-582.
7. Chandler RF, Hooper SN, Harvey MJ. (1982) Ethnobotany and phytochemicstry of yarrow, Achillea
millefolium, Composite. Econ Bot. 36: 203-23.
8. De Laszlo H, Henshaw PS.(1954). Plant materials used by primitive people to affect fertility. Science.
119: 626-31.
9. Montanari T, De Carvalho JE, Dolder H. (1998) Antispermatogenic effect of Achillea millefolium L. in
mice. Contraception. 58: 309-313.
10. Haider SG, Passia D, Chen KQ, Stumpf WE. (1985) Reversible changes in rat spermatogenesis induced
by an antifertility substance (gossypol). A histochemical report. Acta Histochem. 77: 185-91.
11. Qian SZ, Zhong CQ, Xu Y. (1986) Effect of trypterygium wilfordii on the fertility of rats.
Contraception. 33: 105-10.
12. Obregon EB, Feito R. (1974). The effect of vinblastine sulfate on rat spermatogenesis. Arh Biol. 51:
295-6.
13. Graf U, Moraga AA, Castro R, Diaz Carrillo E. (1994) Genotoxicity testing of different types of
beverages in Drosophila wing somatic mutation and recombinant test. Food Chem Toxicol. 32: 423-30.
14. Tozyo T, Yoshimura Y, Sakurai K, Uchida N, Takeda Y, Nakailshii H. (1994) Novel antitumor
sesquiterpenoids in Achillea millefoli. Chem Pharm Bull. 42: 1096-1100.

