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Objective: To evaluate effect of Phaseolus vulgaris (P. vulgaris) on the breastfeeding in female rats.
Methods: This experimental study was done from May 2018 to December 2018 in the

Anatomical Department of Medical School in Kermanshah University of Medical Sciences in
Iran. In this study, after one-week adaptation and fertilization by male, 40 female rats within
20 days of pregnancy (on average, every mother had 10 newborns) were equally separated

Keywords:

Phaseolus vulgaris
Breastfeeding
Animal

into four groups (animals were administrated after delivery of offspring). Group 1 was control
group receiving normal saline interaperitoneally, and groups 2, 3, 4 were treatment groups
receiving the dose of 20, 50, 100 mg/kg of P. vulgaris interaperitoneally respectively once a
day for 60 days. The prolactin hormone was measured by radio immune assay, number and
diameter of alveoli via histological and morphometrical examinations, and receptor prolactin
gene expression by real-time polymerase chain reaction method.
Results: P. vulgaris significantly improved alveoli’s number and diameter, prolactin hormone
and receptor prolactin expression when compared to the control group (P<0.001).
Conclusions: P. vulgaris is helpful to improve the breastfeeding parameters of rats’ mammary
glands.

1. Introduction
Herbal medicine is one of the methods to raise breastfeeding.
Phaseolus vulgaris (P. vulgaris) plant, with the local name of green
bean, is a herbaceous annual plant grown worldwide for its edible
dry seeds or unripe fruit[1]. This vegetable has usually been used to

recover gastric ulcer, liver disease, and kidney and bladder stones
in the west of the Iran. Phytochemical studies of the vegetable
have revealed the existence of tannin and saponin[2]. In customary
medicine, this vegetable exhibits antihyperglycemic activity[3]. It
similarly contains vitamin D, protein and starchy materials and is
used to treat skin sores, like many antibiotics[4]. The consequences
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of highper formance liquid chromatography displayed that the
antioxidant and anti-microbial compounds of P. vulgaris contain
the highest concentrations of carvacrol and fumaric acid[5]. The
foremost rudiments of diverse slices of the vegetable have shown
antioxidant properties[6].
Breast milk can avoid some illnesses in the initial year of
lifetime[7]. However, less than 60% mothers are capable to remain
breastfeeding throughout lactation period, and mothers encounter
early breastfeeding discontinuation in most cases[8]. Conversely,
according to the World Health Organization, two million newborn
deaths occur each year in arrears to absence of breastfeeding[9].
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Mammary epithelial cells manufacture and secrete milk.
Information of the molecular proceedings in mammary epithelium
cells throughout lactation would provide new knowledge for
breeding of dairy cattle[10]. Several studies on gene expression in the
mammary gland have been carried out, which is invasive and costly
and disturbs the normal lactation process[11].
The equal of prolactin excretion rises physiologically throughout
gravidity and post-partum during lactation[12]. Prolactin has influence
on the androgens metabolism, the secretion of the mammary gland
and its associated act with androgens[13]. Drugs are often used in
treatments of reducing breastfeeding. but they are not broadly used
due to their side effects[14].
Considering that no studies have been carried out on the effects of
P. vulgaris on breastfeeding, we designed this study to examine the
effect of P. vulgaris on breastfeeding parameters of female rats.

2.3. Experimental protocol
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A total of 40 female rats were randomly divided into 4 groups, with
10 rats in each group. Group 1 served as control group receiving
normal saline (i.p. injection), and groups 2, 3, 4 were treatement
groups receiving 20, 50 and 100 mg/kg of P. vulgaris i.p. for 60 days
at 10:00 am, respectively[16-18].

2.4. Radio immune assay
Twenty-four hours after the last injection, the animals were
anesthetized and blood was collected from their hearts. Blood was
taken from the heart and preserved at 37 曟 for 30 min and was
centrifuged (1 000 g) for 15 min. Samples were transferred to the
Eppendorf tubes, and transferred to the freezer at -20 曟. Prolactin was
measured by radio immune assay method. The kit used monoclonal

2. Materials and methods

antibodies against 2 dissimilar prolactin epitopes. Sample was

2.1. Animals

a secondary antibody. The quantity of radioactivity was proportional

The present experimental study was carried out in the Anatomy
Department of the Medical School of Kermanshah University of
Medical Sciences in Iran from May 2018 to December 2018. This
study was done on 40 female Wistar rats (weighing 220-250 g) at
Kermanshah University of Medical Sciences. After fertilization of
female rats by male, within 20 days of pregnancy, every mother had
10 newborns on average. The rats were administrated after delivery
of offspring. All animals were treated in accordance with guidelines
of National Institute of Health for the Care and Use of Laboratory
Animals approved by Research Deputy at Kermanshah University
of Medical Sciences (ethic approval No. IR.KUMS.REC.1397.564;
approval date: January 31, 2018) based on World Medical
Association Declaration Ethic of Helsinki. The rats were maintained
on a regular diet and water ad libitrum with a 12:12 h light/dark
cycle at (23±2) 曟 by considering 1-week adaptation prior to the
experiments[15].

2.2. Extract preparation
P. vulgaris vegetable was attained from a local store (the time
of picking and buying this plant was in spring and in western
Iran). After confirmation by a botanist from Department of
Pharmacognosy, Faculty of Pharmacy, Kermanshah University of
Medical Sciences (voucher specimen NO. PMP- 919), the vegetable
was cleaned. The leaves were dehydrated in shadow for 7 days
and ground to power. And 100 g power was added to ethanol.
The solution was kept in hot water bath. Then, the solution was
progressively poured on Buchner funnel filter paper and cleaned by
vacuum pump. It was then moved to rotary device to change into
the additional solvent. The extract was dissolved in distilled water
and administered interaperitoneally (i.p.) per a kilogram of animal’s
weight[16].

enclosed with the initially monoclonal antibody in the attendance of
to the prolactin concentration of the sample[8].

2.5. Reverse transcription and real-time polymerase chain
reaction (PCR) analysis
Real time-PCR method was used to measure expression of receptor
prolactin (PRLR) gene in the mammillary gland. On the last day of
treatment, the animals were sacrificed. The mammillary gland was
removed, frozen in liquid nitrogen and stored in freezer at -80 曟.
RNA was extracted from the mammillary tissue using RNeasy mini
kit (Qiagen Co.) according to the manufacturer’s instructions. DNA
samples were treated by DNase set kit (Qiagen). cDNA version was
synthesized from the RNA extracted by RevertAid™ First Strand
cDNA Synthesis Kit (Fermentas). The expression level of the given
gene was measured with glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) primer as endogenous control by Maxima SYBR Green/
Rox qPCR master mix (Fermentas Co.) through comparative Ct (ΔΔ Ct)
technique. The sequence of primers was listed in Table 1[19,20].
Table 1. Primers in real-time PCR.
Primer ID
GAPDH -F
GAPDH -R
PRLR -F
PRLR -R

Primer sequences
AAGCTCATTTCCTGGTATG
CTTCCTCTTGTGCTCTTG
TCCTATTTGAGTCTGCAGCTTCAGTAGTCA
CTTCCGTGACCAGAGTCACTGTCGGGATCT

GAPDH: Glyceraldehyde-3-phosphatedehydrogenase, as endogenous control;
PRLR: receptor prolactin.

2.6. Histological and morphometrical examinations
The non-parenchymal tissues (fat, fascia and vessels) were
removed. Mammary glands were fixed, dehydrated, embedded
and dissected using Automatic Tissue Processor (Leica, Germany).
The steps of this process consequently included: fixation with 10%
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formal saline (for 72 h), washing thoroughly under running water,
dehydration by raising doses of ethanol (50%, 60%, 70%, 80%,
90% and 100%, 3 min for each step and 100% ethanol step was
repeated for three times), clearing by xylene (3 times and 10 min in
each), and embedment in soft paraffin (3 times and 15 min in each).
At this stage, 5-µm coronal histological thin sections were cut from
paraffin-embedded blocks by a Leica Microtome (Leica RM 2125,
Leica Microsystems Nussloch GmbH, Germany), and 5 sections
per animal were chosen. For the unification of the section selection,
4 section intervals were selected, and finally the routine protocol
for hematoxylin and eosin staining was implemented. At the end of
tissue processing, the stained sections were mounted by entalan glue
and assessed under a Olympus BX-51T-32E01 research microscope
connected to a DP12 Camera with 3.34-million pixel resolution and
Olysia Bio software (Olympus Optical Co. LTD, Tokyo, Japan). For
each alveolus the complete cellular area was measured. Outline of
alveolus was measured subsequently taking an image with a 伊 40
objective. The largest and smallest axises were measured in the
drawing of each alveolus in order to estimate the mean axis[9].

2.7. Statistical analysis
The Kruskal–Wallis test was used to examine data normality and
the homogeneity of variance at a significance level of 0.05. Statistical
differences between groups were analysed by one-way analysis of
variance (ANOVA), followed by the Toukey test. SPSS software
(Statistical Package for the Social Sciences, version 16 SPSS Inc.,
Chicago, IL, USA) was used. P<0.05 was considered as significant.

3.5. Histological study
In control group, mammary glands demonstrated minor lobules
distributed among massive volume of adipose tissue. The gland tissue
treated with P. vulgaris showed growth in the dimension of lobules
and volume of alveolus which were packed through alveoli. The
mammary tissue of treatment groups showed increase in the lobular
size with a corresponding lessening in the adipose tissue (Figure 1).
Table 2. Results of prolactin hormone and mRNA expression of PRLR gene
in control and experimental groups (mean ± SEM).
Groups
Control
Group 2
Group 3
Group 4

Prolactin (ng/mL)
14.23 ± 0.60
17.83 ± 1.24*
20.53 ± 2.11*
20.43 ± 1.06*

mRNA expression
1.00 ± 0.10
1.30 ± 0.10*
1.50 ± 0.10*
1.52 ± 0.03*

*P<0.05 comparted to control group. Control group received normal
saline (i.p.), and groups 2, 3, 4 were treatement groups receiving 20, 50
and 100 mg/kg of P. vulgaris (i.p).
Table 3. Results of alveolar number and diameter in control and
experimental groups (mean ± SEM).
Groups
Control
Group 2
Group 3
Group 4

Alveolar diameter (μm)
80.83 ± 3.60
107.83 ± 5.60*
115.50 ± 10.01*
118.52 ± 5.90*

Alveolar number
10.00 ± 0.78
16.00 ± 1.31*
20.00 ± 2.09*
21.00 ± 0.60*

*P<0.05 comparted to control group. Control group received normal
saline (i.p.), and groups 2, 3, 4 were treatement groups receiving 20, 50
and 100 mg/kg of P. vulgaris (i.p).

3. Results
3.1. Hormonal study
Prolactin hormone levels were significantly enhanced in the
treatment groups compared to the control group (P<0.001) (Table 2).

3.2. mRNA expression of PRLR gene in mammillary gland
Effect of P. vulgaris on the mRNA expression of PRLR gene in
mammillary gland was evaluated. P. vulgaris significantly upregulated PRLR gene expression comparted to the control group
(P<0.001) (Table 2).

3.3. Mean diameter of alveolus
P. vulgaris significantly increased the diameter of alveolus in the
treatment groups compared to the control group (P<0.001) (Table 3).

3.4. Alveolus number
P. vulgaris significantly improved the mean number of alveoli of
the mammary glands in the treatment groups when compared to the
control group (P<0.001) (Table 3).

Figure 1. Effect of P. vulgaris extract on mammary gland tissue.
a) Control group: alveolus was seen (blue arrow); (b, c, d) Treatment groups
with 20, 50, 100 mg/kg P. vulgaris respectively. Growth in the size of lobules
(yellow arrow) and alveolar amount were seen in the treament groups. All
groups were used by hematoxylin-eosin staining with magnification×伊 100.
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4. Discussion
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the present study. According to the study results of Bolzán et al[32],

which showed that antioxidants can increase the prolactin blood
Herbal medicine has diverse properties on different organs[9], such

level, it seems that the high antioxidant property of P. vulgaris

of P. vulgaris on mammary tissue. The outcomes displayed that

animals. However, further research is needed to clarify the issues

the expression of PRLR gene was significantly improved in the P.

and ambiguities in this regard. However, the present study provides

vulgaris groups. The PRLR gene is a cytokine receptor and has been

new evidence of the role of P. vulgaris extract in improving milk

found in alveoli of the mammary glands. The PRLR determined

production. Determining role of molecular factors and more precise

through a gene on chromosome 7p12-17 is relateed with prolactin

mechanisms involved in this regard will require more detailed

by a transmembrane receptor [21]. Raised expression of PRLR

studies.

increases the serum levels of prolactin and also reduces the size of

In conclusion, the current research explores the role of P. vulgaris

interstitial lipid tissue in breast tissue[22]. Gass et al[23] suggested

in improving breastfeeding. Administration of P. vulgaris leads to

that antioxidant compounds can raise the expression of the PRLR

increased PRLR gene expression, raised serum prolactin levels,

gene. Similarly, P. vulgaris, due to antioxidants, improves the PRLR

and positive variations in mammary gland tissue in favor of milk

expression in the current study. Furthermore, the consequences of

production. Examining the action of the P. vulgaris extract on

Gass et al[23] are consistent with the outcomes of the contemporary

breastfeeding needs more additional detailed experimentations in

as endocrine and exocrine glands[8]. The study examined the effect

extract is another factor leading to elevated prolactin level of

study. Saponin can up-regulate PRLR and increase the volume

this regard.

of milk production. In view of saponin content of P. vulgaris, the
improvement of PRLR expression and prolactin level in the current
study was attributed to treatment with P. vulgaris and the existence
of saponin in this vegetable[1,2]. P. vulgaris augmented the number

and diameter of alveoli in the P. vulgaris groups. This proposes
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that P. vulgaris has positive influence on the mammary gland. The
expansion of alveoli in mammary lobules is related with serum
prolactin levels during breastfeeding[24]. It appears that this increase
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of prolactin upsurges physiologically through pregnancy and
postpartum, and plays diverse roles such as stabilising the secretory
action of the milk production. So, aggregated prolactin levels can be
linked with a rise in milk production[27]. The effect of P. vulgaris on

prolactin hormone in the current study may be due to sufficient vital
nutrients and minerals provided by this plant[28]. It similarly seems

that this vegetable is rich in tanins, ascorbic acid, saponins and many
antioxidants; these compounds increase the prolactin hormone via

affecting on the pituitary gland[29].

The outcomes of AL-Shemary et al[30] showed that tannin in

Ocimum gratissmum can increase the prolactin concentration which

confirms the results of the present study. The results of Daniel et
al[31] displayed that Cucurbita pepolinn extract significantly increased
serum prolactin levels, which emphasizes the effect of herbal
medicine on prolactin levels and is consistent with the results of
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