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Evaluation of Fertility and Embryo Implantation in Rats After
the Oral Administration of Salvia officinalis (Sage) Extract
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SUMMARY: In Saudi Arabia, it is widely believed that women with reproductive problems can use the extract of the sage plant
as a tea drink. This study was conducted to investigate the effects of this herb on the fertility of female rats and danftgtomp
Forty-eight Wistar virgin female rats were divided into four groups at random, with 12 rats in each group. The controt@jv@ap re
distilled water orally. The three treatment groups received different concentrations of sage extract: 15, 60, or 100 Mgdaygor
before mating, then mated with a male and sacrificed on the 7th day of gestation, the uterine horns removed, and phbhegtatahed.
body weight of mothers, weight of uteri and ovaries and number of fetuses were determined. Ovarian and uteri tissuggav@pe cut i
sections and stained with hematoxylin and eosin. Serum FSH, LH were determined by the ELISA method. The present studyt showed th
low dose of sage (15 mg/kg) have no effects on serum concentration levels of FSH and LH hormones, also has no effedb@n the num
of growing follicles. The present study showed a significant differene#sd®) in body weight, ovary and uterus weight in the groups
treated with high doses &alvia officinalisas compared to control group. Also a significant difference8.(B) found in FSH, LH
hormones. Histological study showed overall histomorphological structural configurations including growing and matured graafian
follicular countable changes, besides a number of corpora lutea and regressed follicles in the treated groups with ti§aldiases o
officinalis as compared to control group. The researchers concluded that the extract of the sage plant with high doses can stimulate the
growth graafian follicles and improve fertility in female rats.
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INTRODUCTION

Infertility is defined as a failure to get pregnant after In order to successfully carry out embryo
a year of sexual contact. About 85 % of couples experiengaplantation, it involves communicating between the
this issue. However, there are several known causegceptive endometrium and the free-floating blastocyst
ovulatory dysfunction, tubal disease (Carson & KalleniMishraet al, 2021). The blastocyst anchors are then placed
2021), abnormal uterine function (Mascarerdtas.,, 2012; on the basal and stromal extracellular matrix. The invasion
Leeet al, 2020). of the embryo into the uterus is the final phase of the
procedure. Various factors, such as the presence of certain
According to the existing global data, roughly 25 % ormones and the cytokines, growth factors, adhesion
of couples may have primary or secondary infertility due ttolecules and receptive endometrium can affect the success

changes in hormone levels at some point throughout therembryo implantation (Singét al, 2012).
reproductive lives (Burti®t al, 2008). Reproductive

hormones have well-established roles in the reproductive  Because produced pharmaceuticals used to treat
process (Orieket al, 2019). infertility are so expensive and have many side effects, many
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people turn to alternative approaches such as herbal theramoled down before being filtered. This extract was
Salvia officinalisis one of the herbs that has traditionallytransmitted into a sterile container and kept in a refrigerator
been used to treat infertility. (Bisheret al., 2021).

Medicinal plants have been in use for millenniums by thExperimental animals. Forty-eight virgin female rats of
human race as a potential source of natural first aids agaitie Albino species were used for this study, weighing 180 to
different diseases (Mehta, 2013glvia officinalisL.(sage) 200 g. The female rats were kept in a climate-controlled
is a perennial round bush in the Labiatae/Lamiaceae famignvironment and were exposed to natural light for 12 h a
Salvia has almost 900 species and is the largest genus in tldg. The animals were kept in suitable cages and were
family. The species of the sage plant that is common ardbjected to standard laboratory processes at temperature
native to the Mediterranean and the Middle East (Meissi 25+2 °C.
al., 2011). Therefore, this herb, called "Maramia" in Saudi
Arabia, is widely sold and consumed as Maramia tea. Their diet consisted of a normal pellet diet and water.
Maramia tea is commonly consumed in Saudi Arabia. They took one week to become comfortable with their new
environment before the beginning of experimentation.
It is regarded as the queen of herbs because it can3idactly adhering to international guidelines for the care and
used in various cooking and medicinal preparations (Kharse of laboratory animals was done in this experiment. In
& Abourashed, 2011). Various studies have been conductaddition, animals fasted for 12 h before the starting of the
on the various biological effects 8hlvia officinalis These experiment. The current work was completed in the animal
studies revealed its properties as anti-inflammatorpouse and Pharmacognosy and medicinal plants laboratory,
antimicrobials, and hypoglycemics. These studies revealBdculty of Pharmacy, Cairo University, Egypt, from May to
various drug-related activities, such as anti-inflammatorpugust 2021.
antimicrobial, anticancer, antioxidant, hypoglycemic and
hypolipidemic (Ghorbani & Esmaeilizadeh, 2017; Mende&roups. The female rats were separated into four groups
et al, 2020). Various components of salvia are also studi€the control and 3 treated groups), each group contained 12
such as fatty acids, carbohydrate, alkaloids, glycosidiemale rat. The control group (GIV) received saline water
products (flavonoid, saponins, cardiac glycosides), phenofiar 14 days daily. The three experimental groups (Gl, GlI,
compound, polyacetylene, steroids, terpenes/ terpenoi@#ll) were given the S. officinalis extract at a doses of 15
(monoterpenoids, diterpenoids, triterpenoids) and waxewg/kg, 60 mg/kg, and 100 mg/kg respectively every day for
(Badieeet al, 2012). fourteen day before mating, then mated with the fertile male
and all groups dissected on the 7th day of pregnancy (embryo
Salvia officinalisconsists of phytoestrogen steroiddmplantation). The extract was administered orally.
and isoflavonoids (Vitalet al, 2013). It has been known
that the phytoestrogens3alvia officinaliscan help decrease Mating. The females in the pro-estrous and estrous stages were
the signs of pregnancy and recover infertility in womehoused together with productive male (2:1) under the
(Boroujeni & Gholami, 2017). Extract organized from thisontrolled environmental condition of temperature£23C),
plant has been used for several therapeutic amdmidity (60+ 20 %). The following day, the females with
pharmaceutical purposes (Rusgtaal, 2013; Pedret al, positive vaginal smears or plug were considered pregnant. The
2016). In 2012, a study revealed that the clinical effects day of presence of sperms in vaginal smears was considered
Salvia officinaliswere observed in postmenopausal womethe zero day of gestation (Abd Rabou & Alotaibi, 2021).
(Ciottaet al,, 2012). In many ethnopharmacological reports,
S. Officinalis has been described (Andratlal., 2018) and Morphological Observations.After the experiments were
suggested numerous gynecological sicknessegt(khl, concluded, the pregnant rats were sacrificed and their uterine
2013; Alrezakiet al,, 2021). horns were removed and photographed.

Quantitative Observations.The number of embryos in the
MATERIAL AND METHOD uteri were determined. The total body weight of pregnant
rats, ovaries and uteri were also calculated using electronic
balance.
Preparation of Salvia officinalis extract. Dried Salvia
officinalis was purchased from an herbal market in Sakakéormone measurementsSerum LH, FSH were measured
city, Saudi Arabia. The water extract of this plant waby the ELISA technique using a kit purchased from Ray
obtained by boiling it for 5 min (4g/500 ml). It was therBiotech, Inc., USA (Zhengt al, 2018).
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Histopathological findings. Rats of each group were embryos in the control (GIV) and GI group respectively,
weighed and sacrificed post fourteen day of the treatmedmnit contained ten and eleven embryos in the Gll and GllI
and on the 7 day of pregnancy. The ovaries and uteri way@ups (Fig. 1).

fixed in neutral buffer formalin for twenty four hours. Five

hmm—thlckl_sectl((j)ns (.)f tissue were cut and stained WILPable |. Effect of different doses 8hlvia officinalisextract on the
ematoxylin and eosin. number of fetuses on day 7 of pregnancy.

. . Group Number of fetuses P value
Statistical analysesThe data collected was analyzed using (M + SD)
the statistical technique SPSS 22. Anova, a statistical t€&}, group (15 mg/kg) 6.66 +0.577 0438
was used to determine the statistical significance betwe@il group ( 60 mg/kg) 8.66 +1.52 0.011**
groups of the results with a value of p < 0.05. GlII group (100 mg/kg) 10.33 #0.57 0.001**
Control group (GIV) 6.00 £ 1.00 -
M * SD (meant standard deviation), ** refer to significant difference (P
RESULTS value<0.05) compared to the control group
Morphological, quantities and hormonal studiesOn day Tables | and Il showed the effect of different doses

7 of pregnancy and post fourteen days of oral administrationSalvia officinalison the number of embryos revealed that
of Salvia officinalisextract, the uteri contained five and sixboth high doses were significantly different compared to
T 33 g e control set, but insignificantly different
f in the number of fetuses was detected in
the group of the low dose. The total body
weights of mothers and reproductive
organs weight revealed a significant
difference in total body weights, uteri

weight of Gll & GlII groups and ovary
weight of GII group, but insignificant
difference was detected in the total body
weight and reproductive organs of Gl
1 R T ! ; L l : I group. The results of Table Il showed
: : g | L that the GII&GIII groups had a

e _significant difference in the levels of the
4 “ hormones FSH and LH compared to the
control group, while no any significant
... difference was detected in Gl group.
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Histopathological Findings.
: S _ . Investigation of serial sections from
m, . - B E \._ -+ ;ﬁ uterine implanted sites around the 7 th
. B ' e day of gestation revealed a ball of
T undifferentiated cells attached and
: ‘ R polarly fixed to the maternal
e — - endometrium (The blastocyst) which
e s rael : 2 specified into two layers. The outer

.- — - . . ortion of the trophoblast is composed
& =5 : D 9. 1. Photographs of uteri of pregnarﬁ)f the trophectoderm which surrounds

rats were sactificed post 14 days of Or?(]ne inner cell mass (ICM), which consists

'_ 3 : — administration ofSalvia officinalis . . .
L L tract showing: 6 and 5 embrvos iofundlfferentlated embryonic stem cells.
il , B 9- y rJI'rophoblast is a type of cell that

: Z control_ (GIV) and Gl 9roups -ontributes only to the formation of the
""""""" - respectively, but 10 and 11 embryos it} .o 12 These cells are also responsible
— the Gll and GllII groups. P ' P

1
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for producing hormones needed by the
R R i mother to recognize her pregnancy.
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Table II. Effect of different doses &alvia officinalisextract on total body weight and reproductive organs of pregnant rats.

Group Total bodyweight (g) Palue Ovaryweight (g) Palue Uterusweight (g) Palue

(M SD) (Mz SD) (Mx SD)
Gl group (15 mg/kg) 183.75+7.65 0.719 0.071+0.017 0.917 0.856+0.011 0.078
GlI group (60mg/kg) 193.83+9.68** 0.013 0.145+0.037 0.382 1. 03+0.010 0.001**
GlIl group (100 mg/kg) 196.33%5. 49** 0.002 0.285+0.324** 0.028 1.137+0.015 0.000**
Control goup (GIV) 182.33+8.86 - 0.061+0.016 - 0.693+ 0.127 -

M £ SD (mearnt standard deviation), ** refer to significant difference (P val0®5) compared to the control group.

Table IIl. Effect of different doses &alvia officinalisextract on reproductive hormones of pregnant rats post 14 day of administration.

Group Follicle Stimulating Hormone FSH P value Luteinising Hormone LH (ng/ml) P value
(ng/ml)

Gl group (15 mg/kg) 0.85+0.104 0.637 0.346+0.023 0634

Gll group (60 mg/kg) 1.13+0.12** 0015 0.853+0.135** 0.000

Glll group (100 mg/kg) 1.29+0.205** 0.002 0.993+0.015** 0.000

Control group (GIV) 0.797+0.068 - 0.313+0.09 -

M £ SD (mearnt standard deviation), ** refer to significant difference (P val0®5) compared to the control group.

Blastocysts from control from control and differentof the fetal placental structures and later on the fetal
treatment groups showed nearly the same morphogenasismbranes and umbilical cord. Variability in the cytological
and cytological and cytological properties of the primitivgoroperties of properties of the primitive embryonic structures
embryonal inner cell mass (ICM) and its derivativesat this stage of morphogenesis is very difficult among
including trophoblast cells that overlie the ICM (poladifferent among different experimental groups in concern
trophectoderm) which gives rise to fetal andvith the aspects of stem cells proliferative capacities
syncyteotrophoblasts. ICM gives rise to all of the embryproliferative ,capacities, differentiability and physiologic
proper as well as to mesodermal and endodermal componegeptosis (Figs. 2 and 3).

I Wy 5.1 1 }{; T e ) g

Fig. 2. Photomicrographs from
Blastocysts of control rats (G
IV) and different treatment
groups (G I G Il and G 1lI)
showing normal process of
primitive embryonal stem cell
differentiation including the
inner cell mass (ICM) (yellow
circle), which consists of
undifferentiated embryonic
stem cells (the embryonic
ectoderm). Trophoblast cells
that overlie the ICM (polar
trophectoderm) continue to
proliferate, and give rise to fe-
tal and syncyteotrophoblasts
(black arrows). ICM give rise
to all of the embryo properas
well as to mesodermal and
endodermal components of the
placenta (green and blue
arrows). A primitive endoderm
is seen in the center of the
blastocyst and appeared to be
emerged from the ICM (Blue
arrows). Scale bars §0n

{5t

sl
% " o/t
(L

1407



ABDRABOU, M. A.; ALHUMAIDI ALOTAIBI, M.; EL NAGAB, N. A. A. & AL-OTAIBIC, A. M. Evaluation of fertility and embryo implantation in rats after the oral administratiSalefa
officinalis (sage) extractnt. J. Morphol., 40(5)1404-1414, 2022.

f &M) 09.(‘ "t'

Flg 3. Photomlcrographs from Blastocysts of control rats (G 1V) and dlfferent treatment groups (G l, G Il'and G III) sbuwmlg n
process of primitive embryonal stem cell differentiation including the inner cell mass (ICM) (black arrows). Trophobl#satcells
overlie the ICM (polar trophectoderm) continue to proliferate, and give rise to fetal and syncyteotrophoblasts (blach arimitsle
mesodermal with new fetal capillary angiogenesis (green and light blue arrows) and endodermal (blue arrow) componeatsmithe pl
and fetal membranes appears to be emerged from the ICM. (Black arrows) .Scaleuipars 25

Sections from resorbed fetuses showed spontaneous  Examined sections from ovarian tissues of control
resorption. The resorption was triggered by embryonigregnant rats and different treated groups demonstrated overall
apoptosis, which is a process that occurs when a cell digstomorphological structural configurations including
The early resorptions were caused by motherly hemorrhagi®wing matured Graafian follicular countable changes,
and a emphasis of motherly neutrophils (Fig. 4). changes, besides a number of corpora lutea and regressed
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follicles. Histologically growing and matured Graafian folliclesoocytes were either surrounded by solid sheet of granulosa
were represented by centrally or paracentrally located oocytasls (secondary and tertiary growing follicles or multiple small
surrounded by granulosa cells which seen radially orientg@de-antral spaces) in young growing follicles. Corpora Lutei
(zona radiata) and peripherally arranged with formation afere seen antepresented by large number of fat-enriched
large antral space filled with eosinophilic materials saturatgaogesterone secreting polygonal cells. Regressed follicles
with estrogen sex hormone in fully matured follicles. Thevere also detected and showed as a group of nonfunctional

BT

‘.‘o"//;

Fig. 4. Photomicrograph from Blastocyst of control rats showing the processes of fetal resorption which is representedriy embry
apoptosis (brown arrows). In the early resorptions detected at day 7, the embryo proper appears replaced by maternaldmehaorrhage
suppurate focus of maternal neutrophils ( green arrows) .Scale barqu#h-50
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aggregates of granulosa cells with complete missing different treated and control groups were calculated as follow
degenerated oocytes. The numbers of young growing an(f-9 , 1 and zero), (13-15,1,1),(10-12,1,1), (8-10,
matured follicles , corpora lutea and regressed follicles I 1) respectively (Figs. 5 and 6).

o
)
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Fig. 5. Photomicrograph from ovaries of control pregnant rats ( G 1V) and different treatment groups( G I, G Il and Gihg) show
growing and matured Graafian follicles which are represented by centrally or paracentrally located oocytes surroundedday granul
cells which seen radially oriented( zona radiata) and peripherally arranged with formation of large antral space fillsoh@pttilieo
materials saturated with estrogen sex hormone in fully matured follicles. The oocytes were either surrounded by sofjcbshibesaf
cells (secondary and tertiary growing follicles or multiple small pre-antral spaces) in young growing follicles (blue androvars).
Corpora Lutei are seen and represented by large number of fat-enriched progesterone secreting polygonal secreting f®lygonal cel
(yellow arrows). Regressed follicles are demonstrating a group of nonfunctional aggregates of granulosa cells with caimgete mis
degenerated oocytes (light blue arrows). Scale bapsr60
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Fig. 6. Photomicrograph from ovaries of control pregnant rats ( G 1V) and different treatment groups( G I, G Il and Gihg show
growing and matured Graafian follicles which are represented by centrally or paracentrally located oocytes surroundedday granul
cells which seen radially oriented( zona radiata) and peripherally arranged with formation of large antral space fillemh@pttileo
materials saturated with estrogen sex hormone in fully matured follicles. The oocytes were either surrounded by sofjceshibesaf
cells (secondary and tertiary growing follicles or multiple small pre-antral spaces) in young growing follicles (blue androvarsy.
Scale bars 2fm.

DISCUSSION

The results of a pregnant rat study revealed that thesight of the animal. This effect was attributed to the fact
doses of sage herbs significantly increased the total batiat these herbs can stimulate appetite and promote weight
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gain (Koubaa-Ghorbedt al, 2021). The effects of the sagehighlighted the properties of this plant in terms of its ovarian
plant on the hypophysis (pituitary gland) can be attributed ttams. This herb is native to the Mediterranean region and is
its hypoglycemia effect, which can trigger the release of growttommonly used in Europe and Iran. It is known for its various
hormones (Fetrow & Avila, 2004). anti-inflammatory and phytoestrogenic properties due to the
occurrence of various phenolic and flavonoids complexes
These hormones are responsible for increasing mus¢@arni et al, 2012).Salvia officinaliscontain steroid and
mass and regulating lipolysis. The results of the study revealedflavonoid which are documented as phytoestrogens. These
that the pregnant rats treated with different doses of sage hezbmplexes in this plant exert an estrogenic effect on CNC
experienced a significant increase in their body weight. Thand stimulate the growth and division of female cells (Lu &
effect was attributed to the fact that the herbs can stimuldeo, 2000).
appetite and promote weight gain (Al-Aetial, 2020).
Studies have shown that sage can be used as an effective
While the current work disagreement with the studiesntioxidant, anti-inflammatory, anti-diabetic, and antimicrobial
of Monsefiet al. (2015) and Alrezakét al (2021) which agent. It also can protect form cancer and cardiovascular
their results showed that the body weight of a mature femaliseases. The estrogenic activity of sage was demonstrated
rat did not change after administration Sage extract, but teeperimentally. It can be used as an ingredient for the treatment
current study in covenant to the studies of Al-Syaad &f various conditions such as pelvic congestion, irregular
Ibrahim (2014). Increasing in the weight of the reproductiveenses, premenstrual tension, fibroids and endometriosis
organs of female rats post they were treated with extract(@froyet al, 2003).Salvia officinaliscontain a rich collection
the plant with high doses. This rise due to the effect of Saggparticles, its high concentration could improve the function
on the level of estrogen hormone and this can increase tifehe ovaries through estrogen signaling pathways, ovarian
epithelial cells and the endometrial glands diameter. Thiseroidogenesis and estrogen receptors (Lietad, 2020).
effect can lead to an increase in the blood flow and fluiél study conducted on blastocysts revealed that the properties
content (AL-Taee, 2009). The present disagree with Koubaat-the inner cell mass and its derivatives including trophoblast
Ghorbelet al (2021). Another study revealed that thecells that cover ICM which give rise to fetal and
presence of isoflavonoid in the plant which is considered agncyteotrophoblasts were similar in terms of their
phytoestrogens which have direct influence on CVS whiahorphology and cellular functions. ICM give rise mesodermal
activate the division of cells and the development of thend endodermal components of the fetal placental structures
genital tract of the animals (Adaayal., 2013). The current and later the membranes of fetuses and the umbilical cord.
study supported the results of previous studies what fouldriability in the cytological properties of the primitive
by (Adaayet al, 2013) that showed increasing in the weightembryonic structures at this stage of morphogenesis is very
of reproductive organs and body weight of the female mickfficult among different experimental groups in concern with
post treatment with Sage extract. the aspects of stem cells proliferative capacities,
differentiability and physiologic apoptosis.
The current work showed a significant rise in the
follicle stimulated hormone (FSH) level and serum luteinize A physio-anatomical phenomenon known as
hormone (LH) level in groups Gll and GllI, This increase caspontaneous embryo resorption was detected. This was
be attributed to the presence of a biological active compoutréygered by the rapid removal of the embryo through mater-
found in these herbs that can stimulate the release of GnR#l sterile inflammation. Resorptions were detected at day 7
and increase the production of FSH and LH hormones in thae to maternal hemorrhage. The number of embryos that were
hypophysis (Shet al., 2019). A study conducted by Alrezakireabsorbed was estimated to be higher in the untreated group
etal (2021) exposed th&alvia officinalisextract can increase than in the treated group. It has been noted that during the
the production of FSH and LH hormones in mice. Bigter early stages of pregnancy, the natural killer cells are the most
al. (2021) noted that the extract 8alvia officinaliscan abundant in the uterus of rodents, monkeys, and humans (Croy
enhance the effects of these hormones in female rabbigsal, 2010). These cells are known to produce various growth
However, the present study disagreed with the results of Akctors and cytokines that help nourish and develop the fetus
Ani et al (2020), which showed a significant decrease in thduring the early stages of pregnancy (leteal, 2011).
production of both FSH and LH hormones in female mickcreased uterine Natural Killer cells, lead to pregnancy loss
post administration of Sage extract. through secretion of IFN-g (Walch & Huber, 2008). In addition,
the presence of decidual angiogenesis, which is a crucial part
The present study revealed the various beneficiaf the primary stages of gestation, was observed in the treated
effects of Salvia officinalison the development and rats. This process is known to maintain the viability of the
maintenance of embryonic stem cells in rats. It alsfetus (Liet al, 2015). The dualization of these regions is
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dependent on the presence of local factors and the hormofsesratas hembra y la implantacion del embrion. Se dividieron

that regulate the growth of the fetus (Wamal, 2016). cuarenta y ocho ratas hembra virgenes Wistar en cuatro grupos
al azar, con 12 ratas en cada grupo. El grupo control recibié agua

n%gstilada por via oral. Los tres grupos de tratamiento recibieron

and control groups demonstrated overall histomorphologiciS €"es concentraciones de extracto de salvia: 15, 60 o 100
g/kg durante 14 dias antes del apareamiento, luego se aparearon

Struct_ural cqnflguratlons including growm_g and mature on un macho y se sacrificaron el dia 7 de gestacion, se extraje-
Graafian follicular countable changes, besides a number,gf; |os cuernos uterinos y se fotografiaron. Se determiné el peso
corpora lutea and regressed follicles, an ovarian stimulatafyrporal total de las madres, el peso del ttero y los ovarios y el
effect was noted in treated rats with compared to contralimero de fetos. Los tejidos ovéricos y uterinos se cortaron en
group. The rise of the number of graafian follicles becausecciones de f y se tifieron con hematoxilina y eosina. FSH
of presence of estrogen in the herb, which lead to activa€fica, LH se determinaron por el método ELISA. El presente
excretion of hormone LH level (Adaayal, 2013). Raised estudio mostr6 que dosis bajas de salvia (15 mg/kg) no tienen
estrogen synthesis post ethanolic extract of Shtvia efectos sobre los nnvele; de concentracion seérica de las hprmo-
officinalis because of phytoestrogenic effect of the extralfS FSHy LH, tampoco tienen efecto sobre el nimero de foliculos

lead in i t th b f ffian follicl én crecimiento. El presente estudio mostr6 diferencias significa-
ead in improvement the number of graftian TolliCles, COrgy 4q (=0,05) en el peso corporal, peso de ovario y utero en los

pus luteunand increase the level of LH hormone. Additionﬁg{gpos tratados con altas dosisS#evia officinalisen compara-
studies also discovered that S. officinalis promoted growtisn con el grupo control. También se encontraron diferencias
(Dadraset al, 2020). These may be due to presence @fgnificativas (R0,05) en las hormonas FSH, LH. El estudio
numerous compounds in this herb. GC-MS analysis showBtstolégico mostré configuraciones estructurales
that the dominant constituents (>1 %) were 1,8-cineole (47.4stomorfologicas generales que incluyen cambios contables en
%), 13-epimanool, (6.45 %), 4,4 dimethylandrost-5-ene (5.9@s foliculos maduros (de Graaf) y en crecimiento, ademas de
%), caryophyllene (5.11 %), camphene (4.88 %), a-pineH@a cantidad de cuerpos Iuteps y follcqlqs en regresion en los
(4.40 %), camphor (4.32), b-pinene (2.94 %), and ledol (z.éyéupos tratados con altas dosisS#dvia officinalisen compara-

%) N . tudies h tated the infl fth Clon con el grupo de control. Los investigadores concluyeron
6). No previous studies have state € Iinfluences o el extracto de la planta de salvia en altas dosis puede estimu-

molecules on function of ovaries (Alreza#ial, 2021). lar el crecimiento de los foliculos maduros y mejorar la fertili-
dad en ratas hembra.

Pregnant rat's ovarian tissues of different treatme

CONCLUSION PALABRAS CLAVE: Salvia officinalis; Hormona
estimuladora folicular; Hormona luteinizante; Fertilidad; Im-
plantacién de embriones.
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