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Abstract
Background: Astragalus fascicolifolius manna is used to treat different diseases. Because pregnant women tend to use
Astragalus. fascicolifolius and Iranian traditional medicine emphasizes the abortifacient potential of this plant, this
study aimed to investigate Astragalus fascicolifolius manna abortifacient property and effects on estrogen, progesterone,
LH and FSH levels in BALB/c mice.
Method: This experimental study was conducted with 70 female BALB/c mice assigned to seven groups: Nonpregnant,
untreated; nonpregnant, Astragalus. fascicolifolius extract (400 mg/kg)-treated; pregnant, Astragalus. fascicolifolius
extract (400, 800 and 1200 mg/kg)-treated; and two pregnant control groups. On 18 and 19 days of pregnancy, cesarean
section performed on mice, resorbed embryos counted; then Follicle-stimulating hormone (FSH), Luteinizing hormone
(LH), estrogen and progesterone levels were measured by the ELISA.
Results: Astragalus. fascicolifolius extract caused a signiﬁcant increase abortion in mice. The levels of progesterone,
FSH and LH were signiﬁcantly different among the groups such that mean progesterone level was lower and mean LH
and FSH levels were higher in the Astragalus. fascicolifolius extract-treated groups than the pregnant, untreated group.
Conclusion: This extract has abortifacient properties and this plant can be used cautiously in pregnancy. Decreasing
progesterone, increasing FSH and LH feedback in response to decreased progesterone by this extract is one of the potential mechanisms involved in abortion.
Keywords: Astragalus fascicolifolius manna, estrogen, progesterone, FSH, LH

1. Introduction

A

bortion refers to the spontaneous or
deliberate ending of a pregnancy before
the fetus has evolved sufﬁciently to survive.
Overall, abortion is the termination of pregnancy
before 20 weeks of pregnancy [1-3]. The causes of
abortion include embryonic factors including
chromosomal abnormalities and abnormal evolution of the zygote, and maternal factors
including uterine anatomical abnormalities,
immunological factors, coagulation disorders,
endocrine factors, infections, environmental factors, physical trauma and cervical failure [4].
Induced abortion is the deliberate termination of

pregnancy using medical or surgical procedures
before the embryo can survive. The techniques
for abortion can be surgical or medical procedures. Surgical techniques include dilatation and
curettage, dilatation and discharging, dilatation
and withdrawal, menstrual aspiration and laparotomy. In medical techniques, three drugs consisting
of
antiprogestin
mifepristone,
antimetabolite methotrexate, and prostaglandin
misoprostol are used. These medications cause
abortion through increasing uterine contractility
[5].
In pregnancy, certain changes occur in the secretion of hormones. Gonadotropin-releasing hormone
(GnRH) is released from syncytial trophoblasts to
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the mother's body ﬂuids. The most important action
of this hormone is to prevent the corpus luteum
from regression at the end of the menstrual cycle. In
pregnancy, the ﬁrst estrogen is secreted from the
corpus luteum and, after placental growth; it is
secreted from the placenta. In late pregnancy, estrogen to progesterone ratio increases, which is
responsible for increased uterine contractility and
the progression of the delivery process. Progesterone is essential for the progression of pregnancy,
and during pregnancy, it is ﬁrst secreted from the
corpus luteum and then the placenta [6].
Medicinal plants have been commonly used in
Iran and other countries since ancient times. The
use of medicinal plants has changed greatly at
different times depending on the time requirements
[7, 8]. In recent years, the use of medicinal plants has
increased sharply[9, 10]. Most pregnant women assume that nature-based medications do not lead to
any drug interaction for fetal and maternal and
therefore turn to self-medication with them, while
they may cause certain fetal and maternal side effects or drug interactions [11, 12]. To consider that,
A. fascicolifolius manna is used to treat different
diseases and may pregnant women consume it to
treat the problems during pregnancy [13], and to
attention that traditional medicine emphasizes the
abortifacient potential of this plant and therefore
discourages pregnant women from eating it, the
effect of A. fascicolifolius manna investigated on the
abortifacient creation. A. fascicolifolius manna as a
byproduct is the result of the activity of an insect in
the order Coleoptera on these shrubs. According to
traditional medicine, this plant has several properties including an earache- and joint pain-relieving
and skin patch and wart treating [14-16]. A. fascicolifolius manna contains glycosides, saponins and
alkaloids [13, 17]. Because certain changes occur in
the levels of estrogen, progesterone LH and FSH in
pregnancy and abortion, and A. fascicolifolius may
contribute to induced abortion through inﬂuencing
the levels of these hormones, this study was conducted to aim determining abortifacient A. fascicolifolius manna hydroalcoholic extract effect on
estrogen, progesterone, LH and FSH levels in
BALB/c mice [18, 19].

2. Materials and methods
2.1. Preparation of manna extract
A. fascicolifolius manna samples were collected
from the heights of Geno, Hormozgan province,
with an altitude of 300 m, and botanically identiﬁed
as A. fascicolifolius manna and assigned the
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herbarium no. 721 at the Medical Plants Research
Center of Shahrekord University of Medical Sciences (SKUMS). The samples were dried and then
pulverized. Extraction was conducted with 50%
ethanol. The resulting extract was ﬁltered with
Whatman ﬁlter paper grade 1. Then, the concentrated extract was incubated at 37 C to dry.
2.2. Determining total saponin content of the
extract
First, 100 mg of the plant powder was mixed with
10 ml of distilled water and then ﬁnely stirred for
30 seconds. The formation of persistent foam
30 minutes later was considered to represent the
presence of saponin. To determine saponin content,
25 g of the plant powder was extracted using 250 ml
of 50% ethanol under reﬂux for 3 hours. The mixture
was ﬁltered by a Whatman ﬁlter paper grade 2 and
concentrated under vacuum. The resulting aqueous
extract was extracted three times with equal
amounts of n-butanol. Afterward, the n-butanol
phase was decanted and concentrated by a rotary
evaporator under vacuum. The residue was freezedried and its weight considered total saponin content [20].
2.3. Determination of total phenolic and ﬂavonoid
content of the extract
The total phenolic content of the extract was
assayed by the FolineCiocalteu method. The total
ﬂavonoid content in A. fasciculifolius extract was
determined using the aluminium chloride colourimetric method. Total phenolic and total ﬂavonoid
content was calculated from the calibration curve,
and the results were expressed as mg of gallic acid
equivalent per g dry weight and as mg rutin
equivalent per g dry weight, respectively [21].
2.4. Determination of antioxidant capacity of the
extract
The antioxidant activity of A. fasciculifolius extract
was determined by 1, 1-diphenyl-2-picrylhydrazyl
(DPPH) free radical scavenging assay. The percent
inhibition of DPPH free radicals was calculated from
(A control-A sample/Control)  100, where Ablank
is the absorbance of the control reaction, and A
sample is the absorbance of the solution in the
presence of plant extract. The concentration causing
50% inhibition of DPPH free radicals (IC50) was
calculated from the regression equation for the
concentration of extract and percentage inhibition
[22].
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2.5. Animal study
The protocol of this experimental study conforms
to the Guide for the Care and Use of Laboratory
Animal and the ethical guidelines of the SKUMS
Bioethics Committee (approval no.: IR.SKUMS.REC.1394.231). In this study, a total of 70 female
BALB/c mice aged 8-12 weeks and weighing 25-30g
were housed at (21 ± 2)  C and 12-h light/dark cycle
as they had free access to the same food and water.
The mice were assigned to seven groups of equal
numbers as follows:
Group 1: Nonpregnant untreated; group 2:
Nonpregnant A. fascicolifolius manna extract
(400 mg/kg)-treated; Groups 3-5: Pregnant, A. fascicolifolius manna extract (400, 800 and 1200 mg/kg)treated (The extract was intraperitoneally administered on 7-14 days); group 6: Pregnant, distilled
water treated; and group 7: Pregnant, untreated.
Because the pregnancy period in mouse is
21 days, on days 18 and 19 of pregnancy blood
samples were collected from hearts according to the
ethical guidelines under general anesthesia and
serum levels of estrogen, progesterone, LH and FSH
measured by the ELISA. Then, the cesarian section
was performed on the mice; their beaded fallopian
tubes (Fig. 1) removed and then resorbed fetuses in
these tubes, representing the number of aborted
fetuses, counted [23].
2.6. Measuring FSH, LH, Progesterone and
Estrogen level in serum
After the blood samples were collected from the
hearts, they were transferred to microtubes and
serum samples isolated by centrifuging. Then, the
serum levels of estrogen, progesterone, FSH and LH
were measured by a standard ELISA kit (Shanghaicristal Day Biotech Co., China). First, standard
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solution was diluted and then 40 ʎ of each serum
sample was added to the ELISA kit wells. Then, 10 ʎ
of the speciﬁc antibodies of the serum parameters
and 50 Landa of streptavidin solution was added to
the wells. The ELISA kit was incubated at 37 C for
1 hour and then the wells emptied. The washing
solution was diluted to 1.30 and 200 ʎ of the resulting washing solution added to each well in triplicate. Then, 50 ʎ of chromogen a solution and 50 ʎ of
chromogen B solution were added to the wells and
then the ELISA kit incubated at 37 C for 10 minutes.
Finally, a stop solution was added to the wells. Then,
the ELISA kit was placed into an ELISA reader to
yield the data prints.
2.7. Statistical Analyses
The normal distribution of data was investigated
by the Shapiro-Wilks test. Data were presented as
mean ± SD (standard deviation) for normally
distributed variables and as median (IQR: interquartile range) for non-normal distributed variables. ANOVA followed by the least signiﬁcant
difference (LSD) was used to compare the normally
distributed variables between the groups and the
Kruskal-Wallis test followed by Dunn's test to
compare the non-normally distributed variables
between the groups. Statistical signiﬁcance was
deﬁned as P < 0.05 and analysis was performed by
SPSS version 23.

3. Results
3.1. Phytochemical contents of the extract
The saponin content of the dried plant (25 g) was
approximately 32 ± 2 %w/w. The total phenolic
content was 36.35 ± 1.58 mg of gallic acid equivalent
per g dry weight while the content of ﬂavonoids was
negligible. The antioxidant capacity of A. fasciculifolius extract by DPPH method was determined
and the IC50 value of the extract was found to be
223.57 ± 10.07 mg/ml.
3.2. Effect of A. fascicolifolius manna extract on
FSH and Progesterone

Fig. 1. Beaded fallopian tubes (the photo was taken by author).

The levels of FSH increased signiﬁcantly in the
pregnant extract (400, 800 and 1200 mg/kg)-treated
groups compared to the pregnant untreated group
(p < 0.001), but this increase was not signiﬁcant in
the nonpregnant extract (400 mg/kg)-treated group
compared to the nonpregnant untreated group
(p > 0.05). The progesterone level decreased significantly in the pregnant extract (400, 800 and
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1200 mg/kg)-treated groups compared to the pregnant untreated group (p < 0.001), but this hormone
decrease was not signiﬁcant in the nonpregnant
extract (400 mg/kg)-treated group compared to the
nonpregnant untreated group (p > 0.05) (Table 1).
3.3. Effect of A. fascicolifolius manna extract on
LH, and Estrogen Level and abortion percentage
Abortion percentage was signiﬁcantly different
between the pregnant extract (400, 800 and 1200 mg/
kg)-treated groups and the pregnant untreated
group (p < 0.01), but not between the distilled water
treated and pregnant untreated groups (p > 0.05). LH
level increased signiﬁcantly in the pregnant extract
(400, 800 and 1200 mg/kg)-treated groups compared
to the pregnant untreated group (p < 0.001), but this
increase was not signiﬁcant in the nonpregnant
extract (400 mg/kg)-treated group compared to the
nonpregnant untreated group (p < 0.05). Estrogen
level was not signiﬁcantly different between the
pregnant extract (400, 800 and 1200 mg/kg)-treated
groups compared to the pregnant untreated group
as well as between the nonpregnant extract (400 mg/
kg)-treated group and the nonpregnant untreated
group (p > 0.05) (Table 2).

4. Discussion
Studies have indicated that women tend to
consume herbal drugs because it is commonly
believed that herbal drugs have many beneﬁts and
are not harmful to the body; therefore, most people
are willing to use medicinal herbs, rather than
chemical drugs, to cure diseases [24, 25]. Most
pregnant women assume that nature-based drugs
cause no drug interactions, fetal, and maternal side
effects and therefore turn to self-medication with
them [26]. Around 205 million pregnancies occur
each year worldwide, over one-third of which is
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unplanned. Around one-ﬁfth of these pregnancies
lead to intentional abortion. Most intentional nontherapeutic abortions are due to unplanned pregnancies [1]. The intentional abortion has a long
history and has been performed using various
techniques such as the abortifacient herbs and the
use of sharp implements and other traditional
methods [27, 28].
Therapeutic intentional abortion occurs if there
are maternal or fetal indications [29]. Abortion can
occur spontaneously, which is called unintentional
abortion [30]. One of the environmental causes of
unintentional abortions is the use of medicinal
plants such as A. fascicolifolius manna. To the best of
our knowledge, no study has yet been conducted to
investigate the abortifacient property of A. fascicolifolius manna. In the current study, we observed
a signiﬁcant difference in abortion percentage between the groups treated with A. fascicolifolius
manna extract at 400, 800 and 1200 mg/kg and the
pregnant untreated group and the abortion percentage increased with increasing the extract dose.
The current study also showed that A. fascicolifolius
manna extract probably could cause abortion.
Besides that, progesterone level decreased and
FSH and LH levels increased signiﬁcantly in the
pregnant extract-treated groups compared to the
pregnant untreated group; although A. fascicolifolius
manna extract caused an increase in estrogen, this
increase was not statistically signiﬁcant. Because the
progesterone level in the pregnant A. fascicolifolius
manna extract-treated groups decreased signiﬁcantly compared to the pregnant untreated group,
and progesterone is required for maintaining
pregnancy and implantation, and its reduction leads
to a decrease in fetal growth and resorption, then
probably decrease in progesterone level can be one
of the mechanisms of signiﬁcant increase in abortion in the extract-treated groups.

Table 1. Effects of A. fascicolifolius manna on FSH and Progesterone in the different groups.
Variable
Groups

FSH (pmol/l)

Progesterone (pmol/l)

M ± SD

M ± SD

Nonpregnant untreated
Nonpregnant extract (400 mg/kg)-treated
Pregnant extract (400 mg/kg)-treated
Pregnant extract (800 mg/kg)-treated
Pregnant extract (1200 mg/kg)-treated
Pregnant distilled water treated
Pregnant untreated
Signiﬁcation(P)

12/267 ± 0/567
13/304 ± 0/705
11/117 ± 0/398
11/400 ± 0/303
0/545 ± 11/485
0/212 ± 12/200
0/216a ± 10/266
0/001

11/668
11/530
16/240
15/963
15/761
10/660
16/906
0/001

±
±
±
±
±
±
±

0/311
0/277
0/503
0/452
0/189
0/151
0/441b

a
Signiﬁcant difference in FSH level compared to Astragalus fascicolifolius manna extract (400, 800 and 1200 mg/ml)-treated, distilled
water treated and nonpregnant untreated groups ( p < 0.001).
b
Signiﬁcant difference in progesterone level compared to A. fascicolifolius Manna extract (400, 800 and 1200 mg/ml)-treated, distilled
water treated and nonpregnant untreated groups ( p < 0.001).
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Table 2. Effects of A. fascicolifolius manna on LH and estrogen levels and abortion percentage in the different groups.
Variable
Groups

LH (pmol/l)

(pmol/l) estrogen

abortion percentage

Med (IQR)

Med (IQR)

Med (IQR)

Nonpregnant untreated
Nonpregnant extract (400 mg/kg)-treated
Pregnant extract (400 mg/kg)-treated
Pregnant extract (800 mg/kg)-treated
Pregnant extract (1200 mg/kg)-treated
Pregnant distilled water treated
Pregnant untreated
Signiﬁcation (P)

2/950
3/015
4/610
4/500
4/700
2/950
2/300
0/001

28/960
32/650
35/875
39/150
40/600
35/500
36/150
0/001

0/190
0/236
0/300
0/000
0/000
0/001

(2/800-3/050)
(2/890-3/275)
(4/575-4/667)
(4/460-5/070)
(4/640-5/560)
(2/145-3/300)
(1/975-2/340)a

(28/300-30/125)
(30/122-30/125)
(35/550-36/325)
(38/050-41/250)
(39/000-41/700)
(34/650-35/650)
(35/250-36/375)b

(0/097-0/200)
(0/200-0/279)
(0/250-0/400)
(0/000-0/091)
(0/000-0/016)c

a
Signiﬁcant difference in LH level compared to Astragalus fascicolifolius manna extract (400, 800 and 1200 mg/ml)-treated and
nonpregnant untreated groups ( p < 0.001).
b
Signiﬁcant difference in estrogen level compared to A. fascicolifolius manna extract (400, 800 and 1200 mg/ml)-treated groups
( p < 0.01).
c
Signiﬁcant difference in abortion percentage compared to A. fascicolifolius manna extract (400, 800 and 1200 mg/ml)-treated groups
( p < 0.01).

The compounds of A. fascicolifolius manna have
not yet been fully and precisely identiﬁed, but
phytochemical investigations on other mannas have
conﬁrmed the presence of compounds as well as
saponin and alkaloids, and quantitative studies
should also be conducted to precisely detect and
isolate the compounds of A. fascicolifolius manna [13,
31]. Some alkaloids, such as berberine in barberry
fruit, pass easily into organic cations of the cell
membrane and form a complex with the DNA
molecule and cause structural changes in it, which
leads to a change in the regulatory activities of the
genes as well as impairments in the differentiation
pathways [32]. Recent Studies on antimicrobial and
antineoplastic effects of alkaloids have demonstrated that these compounds inhibit oxygen supply
by the cell, and oxygen uptake complete inhibit
causes cell death and stops or restricts fetal growth
[33, 34]. Studies have been demonstrated that
saponin exerts abortifacient, anti-zygote and antiimplantation properties [35]. This compound can
also exert teratogenic effects and therefore cause
abortion or fetal death in rabbit and mouse [36].
Besides that, the study of Dollahite et al. showed
that saponin could increase uterine contractions
[37]. The phytochemical investigations in the present study demonstrated the signiﬁcant and
acceptable amount of total saponin in A. fascicolifolius manna extract, contrary to lack of phenol
and ﬂavonoid in the extract. Fetal resorption can be
attributed to the anti-fetus effects of the alkaloid and
saponin present in A. fascicolifolius manna. In this
study, there was no signiﬁcant difference in abortion
percentage between the distilled water treated and
control group and therefore the stress due to taking
mice and the extract administration did not
contribute to increased abortion.

Our results showed that the progesterone level
decreased signiﬁcantly and dose-dependently in the
pregnant treated groups with A. fascicolifolius
manna extract compared to the pregnant untreated
group. It has been reported that alkaloids inhibit the
activity of aromatase (the key enzyme in the synthesis of steroids) and thus reduce the synthesis of
steroid hormones, including progesterone [38]. Also,
saponin decreases the secretion of progesterone by
reducing cholesterol, an essential ingredient for
steroid hormone synthesis [39].
The alkaloid and saponin in A. fascicolifolius
manna can be one of the mechanisms of a signiﬁcant decrease in progesterone level in the
pregnant mice treated with its extract. The estrogen level in the pregnant treated groups with A.
fascicolifolius manna at different doses increased
compared to the pregnant untreated group in a
dose-dependent response yet insigniﬁcantly.
Probably, the abortifacient effects of this extract
may be due to different mechanisms from those
leading to changes in estrogen levels. The levels
of FSH and LH increased signiﬁcantly in the
pregnant treated groups with A. fascicolifolius
manna at different doses compared to the pregnant untreated group, with the highest FSH and
LH levels observed in the pregnant group
receiving this extract at 1200 mg/kg. Probably,
decreased the level of progesterone in the treated
group with this manna extract is likely to stimulate the secretion of GnRH from the hypothalamus through negative feedback, which in turn
stimulates the synthesis of pituitary gonadotropins [40, 41].
The changes in the levels of estrogen, progesterone, FSH and LH in the nonpregnant mice treated
with A. fascicolifolius manna extract to compare with
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the nonpregnant untreated mice were similar to
pregnant mice; more clearly, progesterone level
decreased and estrogen, FSH and LH levels
increased in the mice receiving A. fascicolifolius
manna extract yet insigniﬁcantly. These insigniﬁcant hormonal changes in the nonpregnant A. fascicolifolius manna extract-treated mice can be
attributed to the lower sensitivity of estrogen- and
progesterone-secreting cells in the ovary compared
to that of placental syncytial trophoblasts to A. fascicolifolius manna compounds. Therefore, it is
necessary to conduct additional studies to investigate the effects of A. fascicolifolius manna extract at
higher doses on the levels of progesterone, estrogen,
FSH and LH in nonpregnant mice.
Regarding the signiﬁcant percentage of abortion
in the mice receiving A. fascicolifolius manna extract,
we can argue that probably this A. fascicolifolius
manna has an abortifacient effect and this abortion
increase due to decreased progesterone level. The
presence of certain compounds such as saponin and
alkaloids in this extract may be the cause of the
decrease in progesterone levels. This argument
needs further investigation. Pregnant women are
recommended to consume this plant more
cautiously. A. fascicolifolius manna can also be used
to induce abortion in women with indications for
therapeutic abortion.

Acknowledgements
The ﬁnancial support of the Deputy of Research
and Technology of Shahrekord University of Medical Sciences is appreciated (Grant No: 2022). The
authors of this study appreciate the Medical Plants
Research Center Shahrekord, Iran and all participated in this study.

Funding
This study was funded by the Research and
Technology Deputy of Shahrekord University of
Medical Sciences (grant number 2022).

References
[1] Lohr PA, Hayes JL, Gemzell-Danielsson K. Surgical versus
medical methods for second trimester induced abortion.
Cochrane Database Syst Rev 2008;1.
[2] Ingham R, Lee E, Clements S, Stone N. Second-trimester
abortions in England and Wales. University of Southampton;
2007.
[3] Finer LB, Henshaw SK. Estimates of US abortion incidence
in 2001 and 2002. Alan Guttmacher Institute; 2005.
[4] Edmonds DK, Lees C, Bourne TH. Dewhurst's textbook of
obstetrics & gynaecology. Wiley Online Library; 2007.

BioMedicine
2020;10(4):11e17

[5] Gibbs RS, Karlan BY, Haney AF, Nygaard IE. Danforth's
obstetrics and gynecologyvol. 2. Philadelphia, PA: Lippincott
Williams & Wilkins; 2008.
[6] Hall JE. Guyton and Hall textbook of medical physiology eBook. Elsevier Health Sciences; 2015.
[7] Sewell RD, Raﬁeian-Kopaei M. The history and ups and
downs of herbal medicines usage. J HerbMed Pharmacol
2014;3(1):1e3.
[8] Ahmad A, Husain A, Mujeeb M, AlamKhan SH,
KalamNajmi A, Siddique NA, et al. A review on therapeutic
potential of Nigella sativa: A miracle herb. Asian Pac J Trop
Biomed 2013;3(5):337e52.
[9] O'Malley P, Trimble N, Browning M. Are herbal therapies
worth the risks? Nurse Pract 2004;29(10):71e5.
[10] Al-Snaﬁ AE. Encyclopedia of the constituents and pharmacological effects of Iraqi medicinal plants. Rigi Publication;
2015.
[11] Taghikhani M, Nasri H, Asgari A, Afrough H, Namjoo A,
Ansari Samani R, et al. The renal toxicity of hydroalcoholic extract of Stachys lavandulifolia Vahl in Wistar
rats. Life Sci J-Acta Zhengzhou Univ Overseas Ed 2012;
9(4):3025e31.
[12] Oduyebo T. Update: interim guidelines for health care providers caring for pregnant women and women of reproductive age with possible Zika virus exposuredUnited
States. 2016. MMWR (Morb Mortal Wkly Rep) 2016;65(5):
122e7.
[13] Rios J, Waterman P. A review of the pharmacology and
toxicology of Astragalus. Phytother Res: Int J Devoted Med
Sci Res Plants Plant Prod 1997;11(6):411e8.
[14] Evans WC. Trease and evans' pharmacognosy E-book.
Elsevier Health Sciences; 2009.
[15] Madari H, Jacobs RS. An analysis of cytotoxic botanical formulations used in the traditional medicine of ancient Persia
as abortifacients. Journal of natural products 2004;67(8):
1204e10.
[16] Bratkov VM, Shkondrov AM, Zdraveva PK, Krasteva IN.
Flavonoids from the genus Astragalus: phytochemistry and
biological activity. Pharmacogn Rev 2016;10(19):11.
[17] Pistelli L. Secondary metabolites of genus Astragalus:
Structure and biological activity. Stud Nat Prod Chem 2002;
27:443e545.
[18] Tafazoli M, Kermani T, Sadat JS. Effects of saffron on abortion and its side effect on mice balb/c. 2004.
[19] Lee HJ, Park TC, Kim JH, Norwitz E, Lee B. The inﬂuence of
oral dydrogesterone and vaginal progesterone on threatened
abortion: a systematic review and meta-analysis. BioMed Res
Int 2017;2017:1e10.
[20] Massiot G, Lavaud C, Guillaume D, Le Men-Olivier L. Reinvestigation of the sapogenins and prosapogenins from alfalfa
(Medicago sativa). J Agric Food Chem 1988;36(5):902e9.
[21] Medini F, Fellah H, Ksouri R, Abdelly C. Total phenolic,
ﬂavonoid and tannin contents and antioxidant and antimicrobial activities of organic extracts of shoots of the plant
Limonium delicatulum. J Taibah Univ Sci 2014;8(3):216e24.
[22] McDonald S, Prenzler PD, Antolovich M, Robards K.
Phenolic content and antioxidant activity of olive extracts.
Food Chem 2001;73(1):73e84.
[23] Rahmani F, Delaram M, Forouzandeh N. The teratogenic
effects of Lamotrigine on mouse fetus. J Reproduction Infertil
2006;7(1):45e52.
[24] Nasri H. Toxicity and safety of medicinal plants. J HerbMed
Pharmacol 2013;2(2):21e2.
[25] Bahmani M, Sarrafchi A, Shirzad H, Raﬁeian-kopaei M.
Autism: Pathophysiology and promising herbal remedies.
Curr Pharmaceut Des 2016;22(3):277e85.
[26] Tesch BJ. Herbs commonly used by women: an evidencebased review. Am J Obstet Gynecol 2003;188(5):S44e55.
[27] Jafarzadeh L, Sedighi M, Behzadian M, Ansari Samani R,
Shahinfard N, Raﬁeian-kopaei M. The teratogenic and

[28]
[29]
[30]
[31]
[32]
[33]

[34]

M. SHAHRANI ET AL
EFFECT OF ASTRAGALUS FASCICOLIFOLIUS MANNA ON REPRODUCTION

abortifacient effects of heracleum persicum hydroalcholic
extract and its correlation with mothers' estrogen and progesterone in Balb/C mice. J Babol Uni Med Sci 2014;16(3):
26e32.
Lewis M. Drink Me and Abort Your Baby: The Herbal
Abortion Tea. CUNY Academic Works; 2016.
Strauss RS, Dietz WH. Low maternal weight gain in the
second or third trimester increases the risk for intrauterine
growth retardation. J Nutr 1999;129(5):988e93.
Grimes DA, Benson J, Singh S, Romero M, Ganatra B,
Okonofua FE, et al. Unsafe abortion: the preventable
pandemic. The lancet 2006;368(9550):1908e19.
Sarraj-Laabidi A, Lacaille-Dubois MA, Semmar N. Structural
organization of cycloartane-based saponins in the genus
Astragalus (Fabaceae). Phytochem Rev 2018;17(2):431e52.
Tai YH, Feser JF, Marnane WG, Desjeux JF. Antisecretory
effects of berberine in rat ileum. Am J Physiol-Gastrointest
Liver Physiol 1981;241(3):G253e8.
Potopal's' kii A, Akishina T, Shishka G. Antimicrobial and
antineoplastic properties of alkaloids of greater celandine
and their thiophosphamide derivatives. Mikrobiolohichnyi
zhurnal 1975;37(6):755.
Jaradat NA, Al-Masri M, Zaid AN, Eid AM, Saleh AM, Abu
Zer AF, et al. Preliminary phytochemical screening and in-

[35]
[36]
[37]
[38]
[39]
[40]
[41]

17

vitro evaluation of antioxidant and antimicrobial activities for
astragalus pelecinus from palestine. J Mater Environ Sci
2017;8(4):1492e7.
Stolzenberg S, Parkhurst R, Reist E. Blastocidal and contraceptive actions by an extract and compounds from endod
(Phytolacca dodecandra). Contraception 1976;14(1):39e51.
Tewary P, Chaturvedi C, Pandey V. Antifertility activity of
Costus speciosus Sm. Indian J Pharmacol 1973;35:114e5.
Dollahite J, Shaver T, Camp B. Injected saponins as abortifacients. Am J Vet Res 1962;23:1261e3.
Bianco F, Basini G, Grasselli F. The plant alkaloid Sanguinarine affects swine granulosa cell activity. Reproductive
Toxicol 2006;21(3):335e40.
Kappus H. Overview of enzyme systems involved in bioreduction of drugs and in redox cycling. Biochem Pharmacol
1986;35(1):1e6.
Guyton A, Hall J. Textbook of medical physiology. Elsevier
Inc.; 2006. 11th.
Noreen H, Jan M, Hassan W, Khattak R, Minhas A,
Hassan W, et al. Biochemical Analysis and Mineral
Composition of Methanolic Extract of Astragalus Gummifer.
Biomed J Sci & Tech Res 2019;1:14736e41.

ORIGINAL ARTICLE

BioMedicine
2020;10(4):11e17

