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Abstract.
BACKGROUND: In the Middle East and North Africa, traditional medicine has labelled date palm fruit (Phoenix dactylifera
L.) as milk-increasing fruit. The aim of this study was to evaluate the effects of dates on the amount of prolactin, insulin-like
growth factor (IGF-1), Malondialdehyde (MDA) and glutathione (GSH) in mothers and their litters of Sprague Dawley rats.
METHODS: Fifteen lactating female rats were considered in this study. Each group consisted of five female rats and their
litters. Suspension of palm fruit (Bam date) at doses of 1 g/kg and 2 g/kg was used for treatment. Bloodletting was conducted
on the mothers on day 10 and day 22 of breastfeeding and on the litters from day 22. After measuring the analytes, the data
were analysed using the SPSS software.
RESULTS: The serum prolactin in the palm-receiving mothers increased significantly compared to the control group. Date
consumption dose-dependently increased the IGF-1 in the mothers and their litters. MDA, as a marker of lipid peroxidation,
decreased and GSH increased due to date palm intake.
CONCLUSIONS: According to the results, Phoenix dactylifera L can be introduced as a diet supplement in breastfeeding
females for improved the health and breastfeeding of mothers as well as for improved health, development, and the reduced
stress conditions in litters.
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1. Background

The use of medicinal plants, especially in Asian countries, is increasingly growing [1]. The date palm fruit
(with the scientific name Phoenix dactylifera L) is one of the most important medicinal plants in Southwest Asia
and North Africa [2]. This plant had many medicinal uses in the past. In Morocco, this plant was used for the
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treatment of diabetes and blood pressure [3]. The consumption of the pollen of palm trees to enhance the libido
and fertility in men has been commonly observed [4]. In India, dates have been used alongside several other
herbs as potions for pregnant and breastfeeding women [5, 6].

The most important chemical compounds in dates are phenols, steroids, carotenoids, anthocyanins, and
flavonoids and procyanidins. The amount and concentration of these compounds depend on the date type, the
stage of ripeness, the environment, and the soil conditions [4]. Several studies addressed the anti-inflammatory,
immunity-stimulant, anti-fungal, anti-viral, liver-protective, anti-cancer, and renal-protective nature of the date
palm fruits [4]. Another property of dates is their anti-diabetic activity; research has shown that the fruits of a
palm tree and its leaves can reduce blood sugar, control fat, and increase insulin secretion [7, 8]. An aqueous
extract of palm fruits can reduce the oxidant damage of atrazine on testicles with their antioxidant properties [9].
According to prior research, the use of pollen extract of date palm increases the hormonal secretion of oestrogen
and progesterone in female rats [10], and the aqueous extract of Phoenix dactylifera L and its pollen increases
the sperm count and enhances fertility in adult male rats [1, 9].

Breastfeeding is the best way to feed the litters, and it invigorates the health and the development of mothers
and their new-borns [11, 12]. At least four factors are required for milk production; these include the prolactin,
parathyroid, insulin, and glucocorticoid hormones, among which prolactin plays a major role in the production
of milk [13, 14]. According to these studies, the date palm contains steroid alcohol or sterol compounds such
as cholesterol, campesterol, stigmasterol, beta-Sitosterol, and isofucosterol [15]. Steroid alcohols, which are
headed by cholesterol, are the production precursors of steroid glucocorticoids and oestrogen. Progesterone and
oestrogen play a role in breastfeeding, evolution, and the proliferation of breast ducts and alveoli, and low doses
stimulate prolactin secretion [14]. Based on previous studies, it is known that prolactin levels are directly related
to IGF-1 [13].

IGF-1 is the most important growth factor that is responsible for the control and adjustment of growth in the
postnatal and the embryonic period [16].

2. Objectives

According to the aim, this study was conducted to evaluate the suspension regime of palm fruits on the power
of breastfeeding and litter growth by measuring factors such as prolactin, IGF-1 in mother’s and litter serum. To
evaluate the antioxidant power of the palm suspension and its relationship with the creation of better conditions
for mothers and litters, two factors, GSH and MDA [17, 18], were measured, and the mothers and litters were
weighed throughout the duration of this study.

3. Methods

3.1. Materials (reagents)

The rat MDA ELISA kit and the rat GSH ELISA kit were manufactured by Co. Zellbio, Germany; the kit for
measuring IGF-1 (Rat IGF-1 ELISA) was manufactured by Co. Ray Biotech, USA; and the prolactin ELISA Kit
was provided by Roche, Germany.

3.2. Provisions for and the preparation of Phoenix dactylifera L.

Fresh Mazafati or the Bam date was prepared in the city of Bam in the Kerman province of Iran. The peel
and the core of the Phoenix dactylifera L were separated and they were completely homogenized by using
a homogenizer, and then, they were mixed with normal saline and in a dilution of 1 g/kg and 2 g/kg; it was
administered daily.
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3.3. Animals

In this project, 15 adult female Sprague Dawley rats aged 8 weeks, which had an average weight of 195 ± 10 g,
were considered; they were maintained under a condition of light (12 hours of light, 12 hours of darkness),
temperature (22–25◦ C), and were given free access to food (commercial standard rat chow) and water at the
Research Center of Experimental Medicine, Birjand University of Medical Sciences.

Each of the three female rats was mated with a male rat; then, after the pregnancy, each female rat was kept
in a separate cage. After giving birth, four litters were randomly selected from each mother. The mother and
her four litters were divided into three groups of rats, including a control group and two treatment groups. In
each group, there were a total of 5 mothers and 20 litters. The phoenix dactylifera L suspension regime with
two dilutions of 1 and 2 grams to a kilogram of body weight per day was set aside for the oral treatment of the
groups. The control group only received normal saline.

The mother rats’ blood was taken on day 10 and day 22 of lactation, and the litters’ blood were taken on day 22,
which was the last day of breastfeeding under full anaesthesia with ketamine and directly from the heart. Their
serums were then isolated and kept aside at –20◦ C for the relevant tests. In all procedures laboratory animals were
conducted in accordance to the institutes of ethics committee for care and use of laboratory animals and approved
by the Ethics Committee of the Birjand University of Medical Sciences using the ir.bums.REC.1395.60 Code.

3.4. Statistical analysis

The data was analysed using One-Way ANOVA (Tukey’s test). The significance of the differences between the
control and the treated groups were evaluated using the student’s t-test. P-values of 0.05 or lesser were considered
significant. The SPSS version 22 software (SPSS Inc., Chicago, IL, USA) and Microsoft Excel were employed
for performing statistical tests and drawing graphs, respectively.

4. Results

4.1. The effect of Phoenix dactylifera L on the prolactin levels

The reception of Phoenix dactylifera L showed a significant dose-dependent increase in the serum prolactin
levels at day 10 and day 22 compared to the control group (Fig. 1).

4.2. The effect of Phoenix dactylifera L on the insulin-like growth hormone levels

The reception of Phoenix dactylifera L showed a significant dose-dependent increase in the serum insulin-like
growth hormone levels compared to the control group (Fig. 2).

Figure 3 shows the effect of date palm consumption on the insulin-like growth hormone levels in mothers.
According to the results presented in this graph, the use of Phoenix dactylifera L. dose-dependently increases
the insulin-like growth hormone levels in mothers. These changes showed a significant difference in comparison
with the control group (P ≤ 0.001).

4.3. The effect of dates on the markers of oxidative stress

GSH and MDA, as markers of the oxidative stress status in the treated group, showed significant changes
(Table 1). According to the results presented in Table 1, the dose-dependent palm fruit consumption for mothers
and litters caused a significant decrease in MDA and an increase in glutathione. The MDA levels in the litters in
which mothers received the date suspension did not show any difference in comparison to the control group.
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Fig. 1. Comparing the mean ± SD of the effect of date palm on the mother’s prolactin between the control group and the treatment group

with doses of 1 and 2 grams per kilogram of body weight on day 10 and day 22 of lactation (∗: P < 0.05, ∗∗: P < 0.01 and ∗∗∗: P < 0.001).

Fig. 2. The comparison of Mean ± SD of the effect of date palm on the IGF-1 of the litters between the control group and the treatment

group with doses of 1 and 2 grams per kilogram of body weight on day 22 of lactation (∗∗∗: P ≤ 0.001).

Fig. 3. Comparison of Mean ± SD of the effect of date palm on IGF-1 of the mothers between the control group and the treatment groups

with doses of 1 and 2 grams per kilogram of body weight on day 10 and day 22 of lactation (∗∗∗: P ≤ 0.001).
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Table 1

The comparison of changes in GSH and MDA in the groups in comparison

to the control group (∗∗: P < 0.01 and ∗∗∗: P < 0.001)

Groups GSH (mmol/g) MDA (mmol/L)

Day 22 of Breastfeeding

Mother (control) 48.0 ± 2.5 7.3 ± 0.4

Mother (case 1 g/kg/day) 57.6 ± 1.8∗∗ 4.5 ± 0.5∗∗∗

Mother (case 2 g/Kg/day) 64.4 ± 5.3∗∗∗ 4.0 ± 0.9∗∗∗

Litter (control) 48.2 ± 3.0 5.5 ± 0.4

Litter (case 1 g/kg/day) 58.2 ± 4.7∗∗∗ 5.5 ± 0.3

Litter (case 2 g/Kg/day) 60.4 ± 5.4∗∗∗ 5.1 ± 0.5

Fig. 4. Comparison of the average weight gain in the three groups during the breastfeeding period.

4.4. The effect of date palm consumption on the weight changes

The mothers’ weight during the 22-day period of breastfeeding showed no significant change. Figure 4 shows
the changes in birth weight in the different groups. Based on the results presented in Fig. 4, during the first
15 days, the litters in the different groups showed no significant weight changes; in the last week, however, the
treatment Group 2 showed significant increase in comparison to the control group.

5. Discussions

The aim of this study was to evaluate the effects of the dietary supplement regime of Mazafati palm fruits in
Sprague Dawley female rats; it was being designed to study the beneficial effects of the date fruit on the health
and the breastfeeding of mothers, and the growth and the evolution of the litters.
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The suspension of palm fruits in this study did increase prolactin in a dose-dependent manner during the
breastfeeding period of the mothers. The hormone prolactin is released from the hypothalamus and imported
into the anterior pituitary gland. Prolactin plays a role in lactation and pregnancy as well as steroid synthesis
in the ovarian, testicular, and immune functions. Dopamine can be noted as one of its inhibitors, and suckling,
oestrogen, and TRH are the stimulators [14, 19].

A study conducted by Amnouri et al. in 1970 showed that the changes in the levels of the hormone prolactin
in the first days after birth in rats is about 65 ng/ml; this concentration stays constant for up to 8 days until the
litters begin to get regularly breastfed, and on day 15 and day 23 after delivery, the concentration falls to half
on the first day of the prolactin (25.7 ng/ml) [20], which is consistent with the control group of this study. In
addition, dates have steroidal alcohols such as campesterol, stigmasterol, beta-Sitosterol, isofucosterol, and on
top of these steroidal alcohols, cholesterol [15]; these alcohols are the production precursors of oestrogen [19].
Hiba et al. in 2014 showed that palm fruit increases the oestrogen hormone in the serum of rats [21]. Oestrogen
(E2) itself plays a role in the preparation of the breast tissue for lactation during pregnancy in mammals [14]. As
mentioned previously, in the traditional medicine of some countries, Phoenix dactylifera L. has been mentioned
as a milk-increasing compound [5, 6], which can be approved by other studies.

The suspension of Phoenix dactylifera L. Increases the hormone IGF-1 in a dose-dependent manner in mothers
and litters. IGF-1 in the liver is produced by the growth hormone (GH). IGF-1 is the most important growth
factor in postnatal litters and also has a controlling and regulating role in embryonic growth [22]. There are many
stimulators of growth hormones in the body; these include testosterone, oestrogen, thyroxin, exercise, stress, etc.
[19]. On the other hand, prolactin could also induce the production of IGF-1 in the liver [13]. According to other
studies and the results obtained in our experiments, it seems that PRL and IGF-1 increase the effect of dates in
mothers and litters due to the increase of oestrogen.

The two-factor of GSH and MDA were measured to evaluate the conditions of oxidative stress in mothers and
litters. The GSH significantly increased in mothers and litters through the consumption of dates with both doses.
The MDA in mothers decreased in the treatment group, but there was no significant change in the litters being
fed by the mothers’ milk (Table 1).

The study conducted by Omana et al. in 2011 confirms the results of our studies on the use of palm and
oxidative stress: the consumption of palm aqueous extract reduced the MDA induced by dimethoate [23]. Garcia
et al. have demonstrated that IGF-1 decreased the MDA and oxidative damage [24], which can indirectly confirm
our results.

There are many studies on the relationship between GSH and oestrogen metabolism [25, 26]. According to
Baeza et al. in 2010, in a study conducted on Wistar rats that were ovariectomized, there was lower oestrogen and
this reduction was also reduced to GSH. This study showed that the treatment of rats with soy phytoestrogens
such as Ginestein have a similar therapeutic effect with oestrogen on increasing GSH [27]. According to the
previous explanations about the effects of date palm on oestrogen and increased oestrogen, it can be said that
they were indirectly consistent with our results.

Date consumption causes positive changes in the weight of litters receiving date palm in the last week, which
showed the positive effects on weight gain. According to these results, it was likely for this gain to show an
increasing trend if the study was elongated.

6. Conclusion

Based on the results of this study and the other studies cited, Phoenix dactylifera L. can be introduced as a food
supplement regimen in the breastfeeding female, for the health and improvement of breastfeeding in mothers,
and the health and the development of their litters. The results of this research show the beneficial effects of dates
on prolactin, IGF-1, and the weight gain of that litters that has been performed for the first time. Considering the
limitations of the related study, further studies are required to search for effective substances of this fruit.
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