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ABSTRACT
Rosemary Rosemarinus officinalis is a medicinal plant that
has long been used by people all over the world, but many of its
constituents may be harmful to the body. This study looks at the
effect of R. officinalis oil extract on the ovaries and mammary
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Article information glands structure of Sprague Dawley female rats. The chemical

analysis of the tested essential oil was performed with the help
Received: 28/8/2022 of gas chromatography and mass spectroscopy (GC-MS).
Revised: 11/10/2022 Suckling female rats were given orally R. officinalis oil extract at

doses of 250, 500, and 1000 mg/kg body weight for 21 days,
while control rats were given corn oil. Following this, tissue
samples were obtained from these organs in order to study
DOI: 10.33899/rjs.2025.187736 histomorphometric and histological changes. The number of
primaries, secondary, graffian, and atretic follicles, as well as
corpora lutea, were then determined. When compared to the
control group, all doses of rosemary oil significantly reduced the
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demonstrates that rosemary oil effects on the ovary and
mammary glands of female rat can cause significant structural
changes, these changes increased with increasing doses of
rosemary oil, this can have an impact on the reproductive
function and fertility of exposed animals, as a result, the use of
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should be approached with caution due to the toxicity.
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INTRODUCTION

Nature is an important source of bioactive molecules with potential utility in many diseases;
herbal drugs were used to treat a broad spectrum of diseases and/or to modify non-pathological
states (Abu-Al-Basal, 2010). The secondary metabolites of plants are known to have therapeutic
effects; many have been used to treat different diseases, such as brain (Seo et al., 2018), obesity (De
Freitas et al., 2013), skin diseases (Ariffin and Hasham, 2016) and Liver and kidney diseases
(Mohammed et al., 2022).

Rosmarinus officinalis L., known as rosemary, is an evergreen shrub native to the
Mediterranean region which belongs to the Lamiaceae family. In a recent phylogenetic analysis, the
genus Rosmarinus has been merged into the genus Salvia. This means that the Rosmarinus
officinalis is no longer the correct name of the species studied. Since the name Salvia officinalis was
already occupied when the merger was done, this species needed a new specific epithet in Salvia, so
it is now known under the name Salvia Rosmarinus (UniProt, 2020). It is an aromatic plant with
needle-like leaves that is cultivated worldwide. Its leaves have been extensively used as seasoning
as well as in traditional medicine for treating several disorders such as renal colic and respiratory
diseases (Tian et al., 2010). This plant has therapeutic properties and has been used in folk medicine
as an oral preparation to relieve renal colic, dysmenorrhea, and muscle spasms (Ribeiro-Santos et
al., 2015). Rosemary also has antifungal, antiviral, and antibacterial activities (Soulaimani et al.,
2021; Sales and Pashazadeh, 2020), anti-inflammatory, antitumor, antithrombotic, anti-nociceptive,
antidepressant, antioxidant, anti-proliferative activities (Bouyahya et al., 2020; Nguyen et al., 2021,
lelciu et al., 2022). Several medicinal applications for this plant have been identified, such as
treatment of disorders associated with the nervous, cardiovascular, gastrointestinal, menstrual,
hepatic, and reproductive systems and with respiratory and skin conditions (Begum et al., 2013).
Owing to its diverse properties, rosemary has also been used widely in the food and cosmetics
industries (Gonzalez-Minero et al., 2020).

The biological activities of secondary metabolites and extracts of R. officinalis were reported
in many studies investigating various effects such as its antitumor, antioxidant, anti-infectious,
anti-inflammatory, and analgesic activities and effects on the central nervous system, endocrine
system, body weight changes, cerebral ischemia, hepato-nephrotoxicity, stress, and anxiety
(Andrade et al., 2018; De Oliveira et al., 2019). The presence of carnosol and carnosic, rosmarinic,
ursolic, oleanolic, and micromeric acids, which act synergistically, has been attributed to rosemary's
anti-inflammatory activity (Altinier et al., 2007; Lee et al., 2017). Topical treatments containing
rosemary oil may be hazardous to hypersensitive people who are allergic to camphor. However,
rosemary oil has been linked to a number of negative side effects. Lemonica et al., (1996)
discovered an anti-implantation effect of it and an aqueous extract of rosemary leaves in Wistar rats.
Rosemary oil, when taken orally, can cause convulsions; epileptic patients should use this oil with
caution and never consume quantities greater than those found in foods, especially during
pregnancy.

Given the widespread use of rosemary essential oil, reports of some negative side effects, and
a lack of toxic evaluations of this oil in female reproductive analysis in experimental rats, therefore
this study came to investigate the several doses of volatile rosemary oil extract effects on the
morphometric and histotoxic of ovary and mammary gland in suckling rats.

MATERIALS AND METHODS

Preparation of essential oil extract

Rosemary plants were collected from the gardens of Mosul university and then washed and
dried in dark conditions at room temperature. The dried leaves were immersed in 1 liter of sterile
distilled water in a spherical glass flask using a Clevenger device. Then distillation was carried out
for 4 hours and after the completion of the process the system was left to cool, followed by
collecting the oil and getting rid of the remaining water with the oil using anhydrous sodium
sulphate and keeping the oil in an opaque bottle at a temperature of 4°C (Jalali-Heravi et al., 2011).
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Phytochemical analysis by GC/MS

Gas chromatography-Mas spectrometry (GC-MS) analysis of Rosemary essential oil was
performed in the scientific center at Soran university/ Erbil/ Irag by using a GC-MS model-Agilent
7890B with colum type: J and WDB-5ms ultra inert GC column-30m-0.25mm-0.25um. Helium gas
was used as a carrier gas at a flow rate of (1ml/min) (Jalali-Heravi et al., 2011).

Animal’s model

24 female albino pregnant rats have been used at age of 10-12 weeks and their weights
197.35+ 7.32 g. They have been obtained from animal house in the college of Veterinary Medicine/
University of Mosul. The rats were housed in plastic cages (6 rats per cage) with stain less steel
cover with dimensions 15*15*30 cm. Rats were kept at standard conditions (temperature was 20-
25°C, and 12h light/dark cycle) and feeding add libtum.

Experimental protocol

Twenty-four pregnant female rats were divided into four subgroups. Each group included 6
rats. All treatments were given orally daily by rosemary oil for 21 days (suckling period) as group
one groupl served as the control and given corn oil, other three groups received oral rosemary oil
via stomach tubes at daily doses of 250, 500 and 1000 mg/kg respectively.

Morphometric analysis

They used the SPSS software version 22 to analyses the ovarian follicles using one-way
analysis of variance: ANOVA and the Tukey posthoc test (IBM Corp., Armonk, NY, USA). A
statistically significant p-value of 0.05 was used. The data was presented in the form of mean
standard error of the mean (SEM).

Histopathological preparation

Internal organs, ovary and mammary glands were removed. Then they were placed in solution
of 10% formalin for a period of 24 hours for fixation, after that the tissues were dehydrated using
gradual concatenations of alcohol solution 50% -100% for 5 minutes each. Then the tissue samples
were cleared in 2 separated xylene changes prior to placing them in paraffin wax for final
sectioning. Later the samples were sectioned at Sum thicknesses, then it stained by hematoxylin
Harris and eosin stain to study the histological changes compared to the control group using light
microscope (Survarna et al., 2013).

RESULTS
After obtaining the volatile oil extract of rosemary and then analyzing its active compounds,
as the gas chromatography technique showed that the rosemary oil extract consists of many active
compounds, the major important of these compounds are 1,8-cineole 48.49% , alpha-pinene
12.57%, camphor 10.24%, beta-pinene 8.22, Camphene 5.44, Cymene 4.33, Borneol L 3.90, a-
terpineol 1.44%, beta-Myrcene 1.28%, I|-Bornyl acetate 1.08%, and other components listed in
(Table 1).
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Table 1: phytochemical compounds detected in essential oil of rosemary oil via GC/MS.

No RT (Min) Area% Name Quality CAS Number
1 6 0.06 Tricyclene 96 000508-32-7
2 6.157 0.11 A-Thujene 97 002867-05-2
3 6.409 12.57 Alpha. -Pinene 96 000080-56-8
4 6.823 0.73 Alpha. -Fenchene 97 000471-84-1
5 6.886 5.44 Camphene 98 000079-92-5
6 7.903 8.22 Beta. -Pinene 97 018172-67-3
7 8.453 1.28 Beta. -Myrcene 96 000123-35-3
8 8.941 0.28 L-Phellandrene 95 000099-83-2
9 9.449 0.07 Alpha. -Terpinene 98 000099-86-5
10 9.837 4.33 Cymene 97 000527-84-4
11 10.188 48.49 1,8-Cineole 98 000470-82-6
12 10.393 0.04 Trans-. Alpha. -Ocimene 97 006874-10-8
13 11.237 0.24 Gamma. -Terpinene 96 000099-85-4
14 13.098 0.07 Linalool 93 000078-70-6
15 15.058 10.24 Camphor 98 000076-22-2
16 15.436 0.04 L-Menthone 97 010458-14-7
17 15.572 0.06 Isoborneol 94 000124-76-5
18 16.033 3.90 Borneol L 97 000464-45-9
19 16.337 0.05 Menthol, 91 015356-70-4
20 16.521 0.22 4-Terpineol 96 000562-74-3
21 17.171 1.44 Alpha. Terpineol 91 000098-55-5
22 19.514 0.25 Pulegone 98 015932-80-6
23 21.925 1.08 L-Bornyl Acetate 99 005655-61-8
24 27.455 0.66 Trans-Caryophyllene 99 000087-44-5
25 28.698 0.08 Alpha. -Humulene 96 006753-98-6

Quantitative analysis of the ovarian follicles:

The results of ovarian follicles counting in control and after treatment with rosemary oil
extract are shown in (Table 2). Our study showed that the ovary tissue in the control group
consisted of different growing follicles in various stages, primary secondary, tertiary, atretic,
graffian follicles and corpus luteum. The primary follicles surrounded by one layer of granulosa
cuboidal cells, while secondary follicles surrounded by more than one layer of cuboidal granulosa
cells. Tertiary follicles with their antrum which is a fluid filled cavity. Atretic follicles are
characterized by numerous pyknotic nuclei in the granulosa. While corpus luteum is made up of
lutein cells. Fig. (1: a, b).

Histological sections of the ovary treated with doses 250, 500, 1000 mg oil extract/kg body
weight of rosemary showed a significant decrease P<0.05 in all follicles compared with control
group Fig. (2, 3 and 4), especially the number of graffian follicles and corpora lutea, as well as
presence increased significantly in the number of atretic follicles (Table 2).
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Table 2: The number of follicle types in the control and rosemary oil-treated groups.

Rosemary oil doses and Primary Secondary Atretic Graffian Corpus
control Follicles Follicles follicles follicles luteum
Control without rosemary oil 115.38+3.27a 46.43+2.2a 10.25+0.46a 7.90+0.23a 14.98+0.5a
250 108.67+2.58ab 35.80+1.15b 11.65+0.57b 5.48+0.35b | 11.78+0.64b
500 103.32+2.8b 29.77+1.08c 12.17+0.38b 4.15+0.23c | 10.72+0.49b
1000 91.23+2.85¢ 19.02+0.65d 14.50+0.24c 2.53+0.27d 5.65+0.37¢

Fig. 1a: Photomicrograph of rat ovary of control group showing the primary (A), secondary (B),

tertiary (C), atretic follicles (D) and corpora luteum (E). 40X.

Fig. 1b: Photomicrograph of rat ovary of control group showing the primordial (A), primary (B),
secondary (C), corpora luteum (E) and congested blood vessels (F). H and E stain, 100X.

Fig. 2a: Photomicrograph of rat ovary of the 250-rosemary treated group showing the abnormal
primary (A) and secondary follicles (B), with increased atretic follicles (D) corpora luteum
(E), congested blood vessels (E) and increased fibrous tissue (F). H and E stain, 40X.

Fig. 2b: Photomicrograph of rat ovary of the 250-rosemary treated group showing increased corpora
luteum (A), congested blood vessels (B) and increased fibrous tissue (C). H and E stain, 100X.

Fig. 3a: Photomicrograph of rat ovary of the 500-rosemary treated group showing the ovarian atrophy
(A), increased atretic follicles (B) severe congested blood vessels (C) and increased fibrous
tissue (D). H and E stain, 40X.

Fig. 3b: Photomicrograph of rat ovary of the 500-rosemary treated group showing the increased
atretic follicles (A) severe congested blood vessels (B) and increased fibrous tissue (C). H and
E stain, 100X.

Fig. 4a: Photomicrograph of rat ovary of the 1000 rosemary treated group showing the severe ovarian
atrophy (A), increased atretic follicles (B) and corpora Iuteum (C), severe congested blood
vessels (D). H and E stain, 40X.

Fig. 4b: Photomicrograph of rat ovary of the 1000 rosemary treated group showing the increased
atretic follicles (A) and corpora luteum (B). H and E stain, 100X.
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Histopathological changes

The current study's findings revealed histological changes of varying severity, which
increased with increasing extract dose. Microscopic examination of normal ovarian tissue in the
control group of suckling rats showed that it consisted of different stages of development: Primary,
secondary and mature with corpus luteum Fig. (5). The second group of suckling rats, which was
given a dose of 250 mg rosemary oil/kg body weight for 21 days, demonstrated several histological
changes, including the deposition of an acidic substance in the interstitial tissue of the ovary,
increased atretic follicles and blood vessel congestion Fig. (6: a), as well as infiltration of
mononuclear inflammatory cells, vascular degeneration of luteal cells at the center of the corpus
luteum, with intercellular oedema, and an increase in fibrous tissue Fig. (6: b), compared with the
normal ovary control group Fig. (5).

These changes were more severe in the third and fourth groups, which received 500 and 1000
mg/kg body weight of suckling rats for 21 days, and included diffuse degeneration of the various
ovarian follicles, oedema Fig. (7: a), coagulative necrosis of the corpus luteum center, and
hemorrhage Fig. (7: b), compared to the control group’s normal ovary structure Fig. (5). Diffuse
ovarian follicle degeneration, proteinuric oedema with an acidic appearance, hemorrhagic cysts,
fibroblast hyperplasia, and an increase in collagen fibres deposition in ovarian tissue with the
occurrence of fat replacement Fig. (8: a, b), compared to the normal ovary structure in the control

group Fig. (5).

Fig. 5: Control, normal histological structure of the ovary in the suckling rats. Shows the corpus
luteum (c), and ovarian follicles in different stages (F). H and E stains, 100X.

Fig. 6: Histological structure of the ovary in the suckling rats treated with 250 mg rosemary/kg. b.w.
HE stains, 400X. (a): Deposition of acidic substance in the ovarian interstitial tissue (A),
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congestion in blood vessels (C), infiltration of mononuclear inflammatory cells (F), fibrous
tissue (FT). (b): Vascular degeneration of luteal cells at the corpus luteum centre (VN),
intercellular Oedema (O).

Fig. 7: Histological structure of the ovary in the suckling rats treated with 500 mg rosemary/kg. b.w.
HE stains, 400X. (a): Diffuse degeneration of the various ovarian follicles (D), oedema (O).
(b): Coagulative necrosis of the corpus luteum center (CN). Hemorrhage (H).

Fig. 8: Histological structure of the ovary in the suckling rats treated with 1000 mg rosemary/kg. b.w.
HE stains, 400X. (a): Diffuse degeneration of the ovarian follicles (D), proteinuric edema that
took an acidic appearance (A), hemorrhagic cysts (H). (b): Fibroblast hyperplasia (H),
deposition of collagen fibres in ovarian tissue (C).

Our findings in the mammary gland revealed that mammary gland tissue in the control group
is organized in lobules composed of branched ducts and terminal secretory alveoli surrounded by
interstitial connective tissue Fig. (9). In comparison to the control group, the other groups had
histopathological lesions of the mammary gland of suckling rats. Mucous degeneration in the living
cells of the lactating secretory alveoli, with milk substance accumulation in these alveoli ducts and
edema between the glandular structures, was observed in the second group after 21 days of
treatment with 250 mg rosemary oil/’kg b.w Fig. (10). These changes increased with increasing the
dose of the volatile oil extract, with the third and fourth groups receiving 500 and 1000 mg
rosemary oil/kg b.w. for 21 days, atrophy in the degenerated lactating alveoli, deposition of
collagen fibers between these alveoli, and the occurrence of the fatty replacement phenomenon Fig.
(11, 12).

Fig. 9: Control, normal histological structure of the mammary gland in the suckling rats (MG), and

the surrounding interstitial (T). HE stains 400x.

Fig. 10: Histological structure of the mammary gland in the suckling rats treated with 250 mg
rosemary/kg. b.w. HE stain 400x. Mucous degeneration in the lining cells of the lactating
secretory alveoli (arrow), accumulation of milk substance in the alveoli ducts (M), oedema
between the glandular structures (O).

Fig. 11: Histological structure of the mammary gland in the suckling rats treated with 500 mg
rosemary/kg. b.w. HE stains 400x. Atrophy in the degenerated lactating alveoli (A),
deposition of collagen fibres between these alveoli (C).

Fig. 12: Histological structure of the mammary gland in the suckling rats treated with 500 mg
rosemary/kg. b.w. HE stains 400x. Atrophy in the degenerated lactating alveoli (A), fatty
replacement phenomenon (R).
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DISCUSSION

Some essential oils and their derivatives are known to cause abortion, reproductive hormone
modulation, maternal toxicity, teratogenicity, milk production, and embryo-fetotoxicity (Dosoky
and Setzer, 2021).

In our study, the results revealed that the rosemary oil extract which was obtained via hydro
distillation and analyzed using GC/MS, shows the major components were 1,8-cineole 48.49%,
alpha-pinene 12.57%, camphor 10.24%, beta-pinene 8.22, camphene 5.44, cymene 4.33, borneol L
3.90, a-terpineol 1.44%, beta-myrcene 1.28%, I-bornyl acetate 1.08%, as well as other components
were reported such as o-fenchene, trans-caryophyllene, o-thujene, pulegone, 4-terpineol,
I-phellandrene, o-thujene, gamma-terpinene, a-terpinene, and linalool (Table 1). Other findings
recorded a similar chemical substances of rosemary oil (Mossa et al., 2019) reported that the main
major substances of rosemary oil is 31.45% 1,8-cineole, 11-8.86% borneol, 1.01 % a-pinene,
8.86% linalool, 7.32% camphor, 3.37% linalyl acetate, 3.32% a-terpineol, 3.42% Y-terpinene and
1.82% cymene. In addition, our results about the components of rosemary oil were agreement with
(Kocak et al., 2021). The essential oil content and composition are not constant, but change in
response to growth conditions and environmental factors (Ahmad et al., 2018; Ashraf et al., 2018;
Kulak et al., 2019).

Rosemary oil extract prepared in our study is mainly composed of 48.49% 1,8 ceneol or
eucalyptol, is oxide monoterpene present in the mainly oil of several plants. Ceneol has many
therapeutically actions such as anti-proliferative, anti-inflammatory, anti-microbial and antioxidant
activity (Mahajan et al., 2020; Lesnik et al., 2021; Cai et al., 2021). It has been demonstrated that
1,8-cineole inhibits cell proliferation in a dose dependent manner. Its mechanism of action is
apoptosis induction. As a result, the effect observed in the current study could be attributed to this
component. Another study on reproductive toxicity discovered that the highest ceneol doses
reduced the number of corpora lutea, insertion sites, the mass of pregnant rat fetuses (pre-
implantation), and the number of dead fetuses in rats (Galdas et al., 2016). Cineol, on the other
hand, affects males as well (Nusier et al., 2007) sperm motility at a dose of 500 mg/Kg b.w. In the
cauda epididymis, sperm density, seminiferous tubule diameter, Leydig cell nuclear diameter, and
epithelial cell height in the cauda and caput epididymides, and seminal vesicles were significantly
lower in treatment. Furthermore, in doses of 50 and 100 mg/kg b.w., Rosmarinus officinalis extract
administration resulted in a significant decrease in the germinal cell population, testosterone,
spermatocytes (primary and secondary), spermatids, and spermatozoa (Heidari-Vala et al., 2013).

In morphometric analysis, the high doses of rosemary oil extract used in this study are most
likely to blame for the histochanges in the ovary and mammary gland. Ovarian toxicity can be
determined using follicle quantitation and morphometric analysis (Smith et al., 1991). The study of
follicular numbers could provide important information about ovarian function, specifically the
relationship between folliculogesis and the factors that regulate it (Myers et al., 2004). Our result
revealed that the administration of rosemary essential oil with doses 250,500 and 1000mg/kg b.w.
for 21 days (suckling period) decreased the number of (primary, secondary, graffian) follicles and
corpora luteum with increased the number of atretic follicles, most of the ovarian follicles undergo
atresia, a hormonally-controlled apoptotic process.

Our findings are consistent with those of (Motaghi et al., 2020), who found that chronic
long-term administration of Rosemary officinalis essential oil reduces the number of graffian
follicles and corpora lutea. Estrogen is needed for follicle development and growth, and estrogen
therapy promotes granulosa cell division and increases ovarian weight. Because of the increased
metabolism of endogenous, endogenous estrogen, (Zhu et al., 1998). Rosemary officinalis inhibited
the proliferation of ovarian cancer cell lines by affecting the cell cycle at multiple stages, according
to (Tia et al., 2012). It induced apoptosis by modifying the expression of multiple apoptosis-
regulating genes, including Bcl-XL, Bcl-2, clAP-1, HIF and HO-1. As well as rosemary oil extract
is cytotoxic to breast cancer cells by inhibiting the expression of BCL-XL, an anti-apoptotic gene
(Shakhseniaie et al., 2020).
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The pathological findings revealed that taking 250mg rosemary oil/kg b.w. for 21 days caused
mild ovarian and mammary gland damage, whereas taking 500 and 1000mg/kg rosemary oil caused
severe ovarian and mammary gland damage, with main lesions of severe blood vessels congestion,
collagen fibers deposition, high atretic follicles, high corpora lutea, ovarian atrophy, vascular
degeneration, coagulative necrosis, edema, degenerated lactating alveoli and fatty replacement
phenomenon. The occurrence of such pathological lesions may be due to the liberation of high
effective free radical types as a result of administering high doses of rosemary oil extract, as
previous research demonstrated that administering rosemary resulted in a significant increase in
ROS, and high levels of ROS could result in necrosis cell death. Intoxication with high doses of
rosemary oil caused pathological and functional damage in rat’s ovary and mammary gland; these
changes may be related to hormonal alteration. According to the previous work, camphor oil
administration increased plasma FSH and LH, implying stimulation hypothalamic-pituitary.
Camphor oil has been shown in previous studies to be a fertility reducer. Furthermore, so that
camphor oil has an estrogenic effect by increasing progesterone and estrogen levels (Seidlova-
Wouttke et al., 2006). Follicle stimulation hormone (FSH) stimulates estrogen synthesis and
secretion, which is controlled by hypothalamic gonadotropin releasing hormone (GnRH). FSH
stimulates the follicle to release estrogens in sexually mature females. Camphor oil treatment, on
the other hand, reduced prolactin levels. Camphor is well known for its use in modulating sexual
activity, contraception, inducing abortion, and reducing lactating women's milk production (Nelson
et al., 2019). Several studies have discovered that camphor components can interact with
gonadotropins and gonadal hormones, causing adolescent retardation and a decrease in reproductive
organ volumes in both sexes (Schlumpf et al., 2004). Various ultraviolet filters containing up to 4%
camphor (4-MBC) exhibited estrogenic effects when tested on animals (Schlumpf et al., 2008).
Camphor can cross the placenta and cause abortion (Rabi et al., 1997).

High doses of 1,8 Ceneole, on the other hand, caused a change in the ultrastructure of
mitochondria, endoplasmic reticulum, and other membrane structures in mice liver and kidneys.
Camphor is the second main active substance of rosemary oil extract and has toxic effects on the
female reproductive system. A previous study found that injecting camphor (5, 10 and 20mg/kg)
into rats caused epithelial degeneration, fewer uterine glands, uterus lumen enlargement, and
increases in estrogen concentration, all of which affect rat fertility and may result in animal abortion
(Al-qudsi and Linjawi, 2012). Camphor at various concentrations (50,75mg/kg b.w.) causes
cytotoxicity, non-active tissue oocyte detachment, inhibition of ovaries follicles, and hemorrhage in
rats (Al-Fartosi et al., 2017). Camphor can be detected in the mother’s blood 15 minutes after
swallowing through delivery 36 hours later. It was also found in amniotic fluid, the umbilical cord,
and the blood of a fetus that was unable to breathe (Manoguerra et al., 2006). 9 to 19 children were
becoming epileptic 14-120 minutes after swallowed 1000mg/wing 0.07 to 0.6 gm of camphor (Ford
etal., 2001).

Other research’s team have reported that rosemary oil is toxic (Gokturk et al., 2020) utilizing
R. officinalis essential oil at a dosage of 20L for 24 hours or 10L after 48 hours will be more
accurate because these dosages cause 100% death in the insect. Damasco and Lemonica (1999)
found a high rate of abnormal embryos in rats given 260 mg/kg rosemary ethanolic extract from the
first day to the fourth day of gestation. During the same period, higher dose (1040 mg/kg) rosemary
reduced the number of blastocysts found in the uterus, because chromosome breaks and detections
are important factors responsible for abortion in humans and animals, the genotoxic and mutagenic
effects of rosemary oil could be responsible for the embryotoxic effect in mice reported in the
preceding studies. Rosemary oil at doses (300, 1000 or 2000 mg/kg) induced significant increases in
DNA damage in the mouse cells (Maistro and Goulart, 2010).
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CONCLUSIONS
The study suggested that the administration of high doses of R. officinalis oil can have an
impact on the fertility of exposed animals, as a result, the use of rosemary oil in paediatrics and
pregnant or suckling women should be approached with caution due to the toxicity.
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