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Effects of antioxidant (Salvia officinalis L. extract) on in vitro fertilization and 
micromanipulation intracytoplasmic sperm injection in Albino mice
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Abstract. The aim of this experimental study was to assess the effects of antioxidant (Salvia officinalis L. extract) on fertilized percentage of sperm. Ability and 
efficacy of treated sperms by two methods of fertilization (IVF and ICSI) in albino mice male. Ten males treated intra peritonially with S. officinalis L. for 35 days, 
sperm motility, sperm dead and abnormality were (86.43%±6.54, 17.50%±3.01, 13.39±2.04) respectively compared to control group (72.31%±3.92, 
26.23%±2.94, 24.33%±2.91). Thirty adult mice females were treated with ECG and hCG to obtain super ovulation to increase numbers of oocytes. Females 
were sacrificed by dislocation of cervical vertebrate. Oviducts were removed and placed in a sterile disposable Petri dish containing 1ml Phosphate buffer 
solution (PBS). After collection of sperms from treated males, and follow method of  in vitro fertilization and intracytoplasmic sperm injection, results of oocytes 
fertilized by IVF were 65.97%, while oocytes fertilizing by ICSI method were 61.53% compared to control sperms without treated by Salivia Officinalis (43% for 
IVF and 45.45% for ICSI). 

Keywords: Salvia officinalis, antioxidant, spermatogenesis, in vitro fertilization

Abbreviations: IVF – in vitro fertilization, ICSI – intracytoplasmic sperm injection, IUI – intrauterine insemination, LPO – lipid peroxidation
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penetration assay). Assisted reproductive techniques include Introduction
 intrauterine insemination(IUI), in vitro fertilization (IVF), and IVF with 

micromanipulation (Peter, 1997).Sage, Salvia officinalis L. (Lumiaceae) is an aromatic perennial 
The demonstration of fertilization and live births by Palermo et plant native to southern Europe and Asia Minor. It is cultivated as a 

al.(1996) was the first successful application of ICSI. Since that time, culinary herb and as a plant of great medicinal importance, officially 
ICSI has been performed extensively in multiple centers to treat listed in pharmacopoeias of many countries throughout the world. 
patients with severe male factor infertility. The success of ICSI Leaf extracts of this plant have antibacterial (Farag et al., 2005), 
procedures has been related to several factors (Farag et al., 2005) antiviral (Tada et al., 2000), anti-inflammatory (Baricevic et al., 
the viability of the spermatozoon, (Tada et al., 2000) the quality of the 2001), antihydrotic (Leung, 1999) and antioxidant properties (Miura 
oocyte, (Baricevic et al., 2001) effective activation of the oocyte, and   et al., 2000). It has been shown that antioxidant properties of sage 
(Leung, 1999) ability of the oocyte to tolerate intracytoplasmic extracts have been attributed to their major abietane-type 
manipulation (Palermo et al., 1996). diterpenoids: carnosic acid (CA) and carnosol (Car) as well as 

Most clinical series report on using ICSI in cases where rosmarinic acid (RA) (caffeoyl derivative) (Miura et al., 2000). Both 
standard IVF is highly unlikely to succeed, that is, in patients with carnosic acid and carnosol have been shown to be stronger 
less than 500,000 motile sperm present in the ejaculate, or less than antioxidants than synthetic antioxidants (butylated hydroxytoluene 
4% normal forms with strict criteria evaluation (Liu and Baker, 1992). and butylated hydroxyanisole) in assays of their activity by the 
In addition, couples who have failed to fertilize any oocytes in a prior Rancimat method (Chen and Ski, 1992). These diterpenoids were 
IVF cycle are considered appropriate candidates for IVF-ICSI. We also shown to inhibit superoxide anion production in the xanthone 
have proposed the following indications for ICSI (Schlegel, 1997): a) oxide system (Haraguchih, 1995).

6sperm concentration < 2 × 10 ; b) sperm motility < 5 %; c) strict The leaf extracts of Salvia officinalis have antioxidant activity 
criteria normal morphology < 4 %;d) use of surgically retrieved exhibit strong antioxidant activity, largely attributable to various 
spermatozoa; e) failure of fertilization in a previous IVF cycle.phenolic constituents including phenolic diterpenes such as 

Although fertilization and pregnancy rates with ICSI are similar carnosol and hydroxycinnamic acid derivatives, notably rosmarinic 
or better than those achieved with normal sperm in other couples acid (Lamaison et al., 1991; Wang et al., 2000).
undergoing IVF. Oral antioxidant treatment appears to improve IVF The IVF and ICSI techniques used to treated problem may be 

  and ICSI outcomes in those patients with sperm DNA damage, in associated with low sperm production (oligospermia), poor sperm 
  whom this treatment reduces the percentage of damaged motility (asthenospermia), or abnormal morphology (teratospermia). 

 spermatozoa (Kodama et al., 1997). Abnormalsperm function may also be evaluated with sperm function 
   In thisstudy, the effect of Salvia officinalis on IVF, especially IVF tests that evaluate sperm interaction with cervical mucus (cervical 

 with the advanced micromanipulation technique of  ICSI, as tools for mucus penetration test), the zona pellucida surrounding the oocyte 
 improved percentage of fertilization was investigated.(hemi-zona binding assay), or the oocyte itself (hamster-egg 

* e-mail: 2005@yahoo.com



16

sperm and abnormalities. The oocytes are then examined under the Material and methods
inverted microscope to assess the maturation stage by observing 
the presence of a germinal vesicle, germinal vesicle breakdown, and Plant material Crude extracts (Aqueous extract)
the extruded first polar body. Metaphase II oocytes are identified by Salvia officinalis were purchased from the local markets and 
the presence of the extruded first polar body.identified in a Biotechnology Research Centre-Al-Nahrain 

University. The leaves were cleaned and finely powdered and 
In vitro fertilization (IVF)extracted by: 50 g of plant powder was extracted with 250 ml of 
The method for sperm capacitation and IVF using TCM-199 distilled water by reflex apparatus for 2 hour at (60-90) degree 

medium has been described elsewhere (Quinn et al., 1982). Briefly, centigrade, then the water was removed under reduced pressure by 
 200-ml drops of TCM-199 medium (fertilization drops) were overlaid rotary evaporator at 60ºC, and crude extract was kept until used

with mineral oil in a plastic culture dish (diameter, 60 mm) and (Rois et al., 1987). 
equilibrated overnight at 37ºC in a humidified atmosphere of 5% CO  2

in air. The volume of sperm suspension added to the fertilization drop Administration Doses
was dependent on the concentration of spermatozoa after The doses prepared from the extracted material with a 
dispersion in the capacitation drop. Generally, 10 ml of sperm concentration of (85mg/kg body weight) this aqueous extracts, 
suspension from the capacitation drop were added to each administrated daily for 35 days (Shukla et al., 2000).
fertilization drop to give the final concentrations of approximately 2 × 

610  sperm/ml. The contents of four oviducts were released into each Treatment of males
fertilization drop. After gamete coincubation for 4 h, the oocytes were Twenty adult male mice (30-36g.) were purchased from 
washed several times with Hepes- buffer Earle's medium followed Biotechnology Research Centre-Al-Nahrain University and 

 by at least one wash with buffer Earle's medium. Only maintained on a 14/10-hour light/dark cycle in the Animal house 
 morphologically normal oocytes were selected for culture.control and treated mice were provided with feed and water ad

libitum, there were no differences in feed intake. Males were 
Intracytoplasmic sperm injection (ICSI)randomly divided into 2 groups, each composed of 10 mice. The first 
The ICSI was carried out as described recently by Szczygiel group was treated with 85 mg/kg body weight of Salvia officinalis 

 and Yanagimachi (2003). Briefly, a small drop of sperm suspension extract intraperitoneally daily administered for 35 days and the 
was mixed thoroughly with an equal volume of Hepes- buffer Earle's second group was given normal saline as a control group. The males 
medium containing 12% (w/v) polyvinyl pyrrolidone immediately in each group were sacrificed by dislocation of cervical vertebrate. 
before ICSI, which was performed using the micromanipulators. A Sperms were obtained from the two caudae of epididymides by 
single motile spermatozoon was drawn, tail first, into the injection mincing in 500 µl tissue culture medium-199 (capacitation drop) 
pipette and moved back and forth until the head-mid piece junction under oil. Spermatozoa were allowed to disperse for 2–3 min at room 
(the neck) was at the opening of the injection pipette. The head was temperature. A sample of sperm suspension for ICSI was taken 
separated from the mid piece. After discarding the mid piece and tail, immediately after sperm dispersion. For IVF, a sample of sperm 
the head was redrawn into the pipette and injected immediately into suspension was taken after 1.5 h of capacitation. Before 
an oocyte. The ICSI was done in Hepes- buffer Earle's medium capacitation treatment, sperms taken to measured the testes, 
within 1–2 h after oocyte collection. Only motile spermatozoa were sperms motility, percentage of dead sperm and abnormalities of 
used for injection in the present study, because earlier observations sperm were recorded (Monika and Ward, 2005).
indicated that the incidence of abnormal sperm karyotypes 
increased when spermatozoa were not selected for motility. Sperm-Treatment of females
injected oocytes were transferred into TCM-199 medium and Thirty adult female mice (30-36 g) were purchased from 
cultured at 37ºC. The oocytes were examined approximately 6 h Biotechnology Research Centre-Al-Nahrain University and 

 after ICSI for survival and activation.maintained on a 14/10-hour light/dark cycle in the Animal house 
 control treated mice were provided with feed and water ad libitum, 

Embryo culturethere were no differences in feed intake. Female were treated with 
After IVF and ICSI, the oocytes were placed in 50-ml drops of super ovulation regimen with injections of 5 IU of eCG and 5 IG of 

TCM-199 medium pre-equilibrated overnight with humidified 5% hCG given 48 h apart. Oviducts were removed 14–15 h after the 
CO2 in air. The culture drops were contained in plastic culture dishes injection of hCG and placed in PBS in a Petri dish containing 1ml 
and overlaid with mineral oil. The survival of ICSI oocytes was PBS, then the oviducts were isolated. Cmulus oocyte complex was 
scored 1–2 h after the commencement of culture. The number of 2-released from the ampullary region of each oviduct into oil by 
cell embryos (fertilized) was recorded after 24 h in culture (Monika, rupturing the oviduct with the aid of a 25-gauge needle. The oviduct 
2005).was discarded and the cumulus-oocyte complex moved into the 

fertilization drop. For IVF and ICSI, the cumulus-oocyte complexes 
Statistical analysis were released from the oviducts into 0.1% bovine testicular 
Statistical analysis was performed to compare two different hyaluronidase (300 units/mg) in Hepes-buffer Earle's medium to 

groups by using Chi-square and ANOVA-test. Statistical significance disperse cumulus cells. The cumulus-free oocytes were washed 
 was determined at P<0.05(Al-Mohammed et al., 1986).with Hepes- buffer Earle's medium and used immediately for IVF and 

ICSI (Monika and Ward, 2005).

Microscopic examination
Results and discussion

Sperms were assessed according to world health organization 
Laboratory manual (WHO, 1999) for Motility, percentage of dead/live 

The results show significant increased in percentage of sperm 
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