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Abstract

The present study aims to reveal the effect of Salvia officinalis in the physiological
and histological state of male mice reproductive system. Fifteen adult males Swiss
Albino mice at the age of two months were divided into three groups; the control group
and the experimental group, which is subdivided into two groups. The first treated
group received 0.03g/day extract of Salvia officinalis, the second was treated with
0.01g/day extract of Salvia officinalis for 30 days. Then, the animals were weighted
and dissected to remove the testis for histological study. Also, the liver, kidney, heart,
epididymis, prostate and spleen were removed from the animals and weighted. The
study revealed an increase in body weight of animals treated with Salvia officinalis.
There was a significant gradual increase in body weight (28.56, 31.88)g which was of
direct proportion with the increase of the given dosages of the Salvia as compared with
the control group 27.65g. The testis and epiddymis showed a clear increase in weight
(0.14, 0.736, 0.298, 0.526)g which was statistically significant (P<0.05) and this
increase was in direct proportion with the increase in the given dosages of Salvia when
compared with the control group (0.116, 0.262)g. There was a significant increase
(p<0.05) in the weight of the liver, spleen, kidney and prostate (1.68, 1.89, 0.256, 0.306,
0.454, 0.552, 0.206, 0.276)g as compared with the control group (1.44, 0.212, 0.436 and
0.176)g, respectively. Histological examination showed an increase in the number of
layers in germinative epithelia of seminiferous tubules. On the other hand, results
showed an increase in the number of sperms within the lumen in addition to an decrease
in the diameter of tubules as compared with the control group and the activation of
tubules epithelium increases with the increase of dose. These results highlight the role
of Salvia officinalis in activating spermatogonia and the production of sperms.
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Introduction
Several studies have shown that there are about 900 species of Salvia worldwide
including Salvia officinalis, the most common species (1, 2), which is native to the
Mediterranean region and is commonly known as sage. The infusion and decoction of
the leaves have been used as nerve tonic, digestive, antispasmodic and antiflammatory
(3). Salvia contains chemical components such as: cineol, borneol, pinene, flavonoids,
saponin, glycoside, resin, vitamin C and E, rosmarinic acid, chlorogenic acid, caffeic
acid, steroids and tannin (4, 5). Recent studies have found that Salvia has positively
physiological effects on heart (6, 7), liver and kidney function (8, 9). Research also has
shown that Salvia has anxiolytic (10), anti-inflammatory (11, 12), antifungal (13),
antimicrobial (14,15) antioxidant (16) and antihyperglycemic properties (17,18).
Several investigations have shown that many of these plants have antioxidant activities
that could be therapeutically beneficial and it has been mentioned that the antioxidant
potential of plants might be due to their phenolic components. It is well known that
oxidative stresses induced by oxygen-free radicals and resultant tissue damage are the
hallmarks of several chronic disorders and cell death (19). The therapeutic potentials of
the medicinal plants are that they represent natural antioxidants in reducing such free
radical induced tissue damage (20), and in the maintenance of health and protection
from some age-related degenerative disorders. Sage is also used internally in the
treatment of excessive lactation, night sweats, excessive salivation (as in Parkinsons
disease), profuse perspiration (as in tuberculosis), anxiety, depression, female sterility
and menopasual problems. The essential oil from the plant is used in small doses to
remove heavy collections of mucous from the respiratory organs and mixed in
embrocations for treating rheumatism. The leaves make excellent tooth cleaners, have
antiseptic properties and can heal diseased gums (21). Leaves' extract appeared with
antimicrobial effect against bacteria and fungi including dermatophyter (22). The aim of
study effect of important and role of Salvia officinalis in the physiological and

histological state of male mice reproductive system.

Materials and Methods
- Animals and experimental design: Fifteen healthy 8-week-old male Swiss Albino
mice weighting approximately 22-28g were purchased from the National Center for
Researcher. The animals were housed in stainless steel cages individually in a
controlled temperature room (25+ 2C°) and a 12-h light/ 12-h dark cycle. The
animals were provided with a standard mouse diet ad libitum.
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- Experimental design: Fifteen male mice were randomly divided into three groups:
Group I : Non exposed animals (control).
Group II: 1% g of Salvia/ (100g diet) treated for 30 days.
Group III : 3% g of Salvia/ (100g diet) treated for 30 days.

- Histological Section and parameters: The animals were weighted and dissected to
get the testis and other organs and the weighted testes were kept in formalin (10%)
for fixation for 24 hours, then passed through a gradual concentration of alcohol,
embedded in paraffin and cut by microtome at Sum in thickness. Serial sections per
testis were mounted on slides, deparaffinized, rehydrated and stained by
hematoxylin-eosin stain. Sections were examined by a light microscope. Lumen
diameter and the thickness of germinal epithelia of seminiferous tubules were
assessed by using calibrated micro meter (Ocular micrometer, Stage micrometer).

- Statistical analysis: Statistical analysis was performed by on way analysis of
variance (ANOVA) test. The difference among groups was considered significant
when (p<0.05).

Results

Different photochemicals have various protective and therapeutic effects which represent
an essential oil to prevent diseases and maintain a state of well being. The present study has
shown that Salvia officinalis significantly increased the body weight gain (28.56, 31.88)g which
was a direct proportion with the increase of the given dosage as compared with the control
group 27.65g. The liver is the main organ responsible for metabolism and detoxification. The
present study has recorded a significant increase in the weight of the liver (1.68, 1.89)g as
compared with the control group. The results of this study also revealed that there was a
significant increase in the weight of heart, kidney, spleen, testis, Epididymis and prostate (0.18,
0.23, 0.454, 0.552, 0.256, 0.306, 0.14, 0.73, 0.298, 0.526, 0.206, 0.276)g, respectively as
compared with the control group (0.156, 0.436, 0.212, 0.116, 0.262,0.176)g, respectively. The
histological study showed that Salvia officinalis significantly increased in thickness of
epithelium (34.39,37.12) as compared with the control group 19.52. The result of this study also
revealed significantly decreased in diameter of lumen (21.96, 19.72) as compared with control
group 38.08.

Table (1) Effect of Salvia officinalis on body weight, heart, liver and spleen

Spleen (g) Liver (g) Heart (g) Body weight (g)
SD+ mean SD+ mean SD+ Mean SD+ Mean
0.008 | 0.212 | 0.062 1.44 0.015 | 0.156 1.18 27.65 | Control
0.025 | 0.256 | 0.205 1.68 0.016 0.18 2.20 28.56 1%
0.015 | 0.306 | 0.231 1.89 0.021 0.23 1.86 31.88 3%

P<0.05 P<0.05 P<0.05 P<0.05 P
Table (2) Effect of Salvia officinalis on kidney, testis, Epididymis and prostate
Prostate (g) Epididymis (g) Testis (g) Kidney (g)

SD+ mean SD+ mean SD+ mean SD+ | Mean
0.017 | 0.176 | 0.046 | 0.262 | 0.027 | 0.116 | 0.027 | 0.436 | Control
0.015 | 0.206 | 0.045 0.298 | 0.037 0.14 0.038 | 0.454 1%
0.121 | 0.276 0.44 0.526 | 0.144 0.73 0.038 | 0.552 3%

P<0.05 P<0.05 P<0.05 P<0.05 P
Table (3) The histological parameters of Epithelium thickness and diameter of
lumen of semineferous tubules

Control Treated group 1 Treated group 2

Thickness of Diameter of Thickness of Diameter of Thickness of Diameter of
epithelium lumen epithelium lumen epithelium lumen
SD+ | mean | SD+ | Mean | SD+ | mean | SD+ | mean | SD+ | Mean | SD+ | Mean
3.11 19.52 | 1.829 | 38.08 | 2.73 | 3436 | 3.759 | 21.96 | 422 | 37.12 | 1.890 | 19.72
P<0.05 P<0.05 P<0.05 P<0.05 P<0.05 P<0.05
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Fig. (1) Showed the thickness of epithelium and Fig. (2) Showed the thickness of epithelium and
diameter of lumen of seminiferous tubules in the diameter of lumen of seminiferous tubules in the
control group treated group with 1% of plant extract

Fig. (3) Showed the thickness of epithelium and diameter of lumen of seminiferous tubules in the
treated group with 3%g of plant extract
Discussion

The study showed that administration of Salvia extracts has resulted in increased body
weight of the organs from mice including the testis. The results have highlighted the effects of
Salvia on the body especially male reproductive system. Fig 1, Fig 2 showed a significant
increase of weights as compared with the control group. These results might be due to the effect
of Salvia components, in particular vitamins C and E, flavonoids, phenolic compounds and
antioxidants. These components leads to regulation of signal transduction pathway of cell
growth and proliferation, induction of apoptosis, modulation of enzyme activity related to
detoxification, oxidation and reduction, stimulation of the immune system and DNA repair and
regulation of hormone metabolism (23). The histological aspects in this study revealed an
increase in the thickness of epithelium and a decrease of lumen of seminiferous tubules in the
treated group with the increase in dose as compared with the control group. Fig 3 shows the
distribution of histological parameters among experimental groups. These results may be due to
the effect of plant extract on testosterone which affects the formation of type A spermatogonia
and conversion of spermatocyte into a secondary spermatocyte and on intestestial cell
stimulating hormone (ICSH) or spermatogenic cell stimulating hormone (SSH) responsible for
the final steps of maturation of spermatids. These results conform with those of Kulood et al.,
(24). The results in this study pertaining to histological parameters may be due to the properties
of salvia plant which contains steroidal saponins. Also, ethanolic extract with essential oil of
salvia was shown to have certain effect on fertility and that is why many parameters under study
gave positive result for salvia effects (25). Other studies have shown that antioxidants within
salvia extract can stimulate the normal function of leydig cells (26,27). Moreover, the presence
of vitamins C and E also has a beneficial effect in the treatment of male infertility (28,29). It
was concluded from this study that the use of Salvia officinalis might be increase fertility in
male mice.

160



Al-Anbar J. Vet. Sci., Vol.: 6 No. (1), 2013 ISSN: 1999-6527

10.

11.

12.

13.

14.

15.

16.

17.

References

. Imanshahidi, M. & Hosseinzadeh, H. 2006. The pharmacological effects of salvia

species on the central nervous system. Phytother Res Jun., 20 (6):427-437.
Mozafarian, V. A. 1996. Dictionary of Iranian plant.

. Milka, Maksimovic Danijela Vidic, Mladen Milos. 2008. Effect of the environmental

conditions of essential oil profile in tow Dinavic Salvia species: S.
Brachyodon vandas and S. officinalis L. Biochemical Systematics and
Ecology., 35: 473-478.

Yinrog lu, L. & Yeap, F. 2002. Pollyphenolics of salvia- a review. Phytochemistry.,
59 (2): 117-140.

. Hasan, K.; Hilal, B. A.; Erika, L. B.; Annamaria, Z.; Erden, Y. & Judit, H. 2012.

Chemical constituents of Salvia dichroantha. Biochemical Systematic and
Ecol., 42: 18-20.

Mengq, X. C..; Hou, J. C. & Jiaq, Y. 1992. Salvia miltiorrhizae in the treatment of the
viral myocarditis. Zhonoqquo zhonq xi yi jie za ah jun., 12(6):345-7,324.

. Takeo, S.; Tanonaka, K.; Hirai, K.; Kawaqgachi, K.; Ogawa, M.; Yaq, A. & Fujinioto,

K. 1990. Beneficial effect of tan-shen, an extract from the root of salvia, on
post-hypoxic recovery of cardiac contractile force. Biochem Pharmacol
Sep., 1;40(5):1137-1143.

. Baricevic, D.; Sosa, S. & Loggia, D. 2001. Topical anti-inflammatory activity of

salvia officinalis L. leaves: the relevance of revelance ofurosolic acid. J.
Ethanopharmocol., 75 (2-3): 125-132.

. Chien, C. F.; Wu Y. T. & Tsai, T. H. 2011. Biological analysis of herbal medicines

used for the treatment of liver diseases. Biomedical chromatography: BMC.
Jan., 25 (1-2): 21-38.

Kennedy, D. O. 2006. Effect of cholinesterase inhibiting sage (salvia officinalis) on
mood, Anexiety and performance neuropsychopharmacology., 31 (4):845-
852.

Oniga, L; Parvu, A. E.; Toiu, A. & Benedec, D. 2007. Effects of salvia officinalis
L. Exract on experimental acute inflammation. Rev. Med. Chir. Soc. Med.
Nat. Lasi., 22 (3): 321-326.

Qnais, E. Y. & Abbu-Dieyeh, M. 2010. The antinociceptive and anti-inflammatory
effects of salvia officinalis leaf aqueous and butanol extracts
pharmaceutical.

Pinto, E.; Salgueiro, L. R.; Caaleiro, C.; Palmeira, A. & Goncalves, J. 2007. In vitro
susceptibility of some species of yeast and filamentous fungi to essential
oils of salvia officinalis industrial Crops and products. 26 (2): 135-141.

Longaray, P.; Delamre, A.; Moschen-Pistorello, I.; Liane, A.; Luciana, A. &
Echeverrigaray, S. 2007. Antibacterial activity of the essentyial oils of
salvia officinalis L, and salvia triloba L. cultivated in south brazil. Food
Chemistry., 100 (2): 603-608.

Bouaziz, M.; Yangui, T.; Sayadi, S. & Abdelhafidh, D. 2009. Disinfectant
prosperities of essential oils from salvia officinalis L. cultivated in Tunisia.
Food and Chem. Toxicol., 47 (11): 2755-2760.

Farhoudi, M.; Ghoratizadeh, S. & Ghoratizadeh, S. A. 2011. Effects of salvia
officinalis extract on carbon tetrachloride induced hepatotoxicity. Global
Veterinaria, 7(4):353-357, 201.

Lima, C. F.; Fernandes-Ferreria, M. & Pereira-Wilson, C. 2007. Drinking of salvia
officinalis tea increases CCl4-induced hepatotoxicity in mice. Food and
Chem. Toxicol., 45 (3): 456-464.

161



Al-Anbar J. Vet. Sci., Vol.: 6 No. (1), 2013 ISSN: 1999-6527

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Eidi, M.; Edidi, A. & Zamanizadeh, H. 2005. Effect of salvia officinalis L. leaves
on serum glucose and insulin in healthy and streptozotocin-induced diabetic
rats. J Ethnopharmacol, 100 (3): 310-313.

Mates, M.; Ortiz-Lombardia, B.; Boitel, A.; Haouz, D.; Tello, S.; Usin, J.;
Penninger, G.; Kroemer, P. & Al-Zari, M. 2002. Struct. Mol. Boil.,9. 44-46.

Mimica-Dukic, B.; Bozin, M. & Simin, N. 2004. Agric. Food Chem., 52 (9): 2485-
2489.

Lamaison, J. L.; Petitjea-Freytet, C.; Duband, F. & Carnat, A. P. 1991. Rosmarinic
acid content and antioxidant activity in French Lamiaceae. Fitoterapia,
62:166-171.

Wang, M.; Kikuzaki, H. & Zhu, N. 2000. Isolation and structural elucidation of two
new-glycosides from sage (salvia officinalis). J. Agric. Food Chem.,
48:235-238.

Aron, P. M. & Kennedy, J. A. 2008. Flavan-3-ed.Nature, occurrence and biological
activity. Mol. Nutr. Food Res., 52: 79-104.

Samarrae, K. W.; Ahmed, H. I. & Abdulatif, W. 2010. Effect of aqueous extract of
salvia on some parameters of sperms and histopathological changes in testes
of mice treated with Methotrexate (MTX). J. Biotechnol. Res. Center., 4(2):
3-10.

Balali, S.; Ahmadi, R.; Tavakoli P. & Mafi, M. 2012. Salvia officinalis can be
applied for malr failure treatment. International Conferences on Chemical,
Biological and Medical Sciences, PP. 25-26.

Perry, N. M. S. L.; Houghton, P. J.; Theoblad, A. E.; Jenner, P. & Perry, E. K.
2000. In vitro inhibition of human erythrocyte acetycholine esterase by
salvia lavndulifolia essential oil and constituent terpenes. J. Pharmacol.,
52:89-902.

Lindi, L.; Haolin, C.; Michael, A.; Trush, M.; Show, D.; Anway, M.; Barry, D. &
Zirkin, R. 2005. Aging and the brown norwayrat leydig cell antioxidant
defense system. J. Andol., 22:32-37.

Sheweita, S. A.; Tilmisany, A. M. & Al-Sawaf, H. 2005. Mechanisms of male
infertility: role of antioxidants. J. Curr. Drug. Metab., 6 (5): 495-501.
Agrwal, A.; Prabakaran, S. A. & Said, T. M. 2005. Prevention of oxidative stress

injury to sperm. J. Androl.,26(6): 654-660.

162



