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Abstract  
The present study was designed to evaluate the effect of ethanolic AL-Zahdy date seed extract 
(ZSE) on the growth and development of the mammary gland (MG) in female rats during virgin 
period. 20 healthy virgin female rats weighted (160-180) g were used, they divided into four groups 
(5/ each) according to ZSE daily oral dose including: Control group was administrated tap water, 
200mg group was administrated of 200 mg/kg B.W., ZSE, 400 mg group were administrated of 
400 mg/kg B.W., ZSE and 800 mg group were administrated of 800 mg/kg B.W., ZSE. For 
histological examination two stains were used Hematoxylin and Eosin and Massonʼs Trichrom 
and also some histometric measurements were utilized. Histological results showed the positive 
effect of ZSE on the development of ductal system in ZSE groups, the ductal width and length 
increased on account of adipose tissue with increasing the ZSE doses especially in 800 mg, with 
newly formed lobules and decreasing in cellular proliferation in terminal end bud of elongated 
ducts. Collagen bundles increased around the ductal system especially the elongated ducts. 
Histometrical results showed that the diameter, number of ducts and number of ductal epithelium 
increased significantly with the increasing the ZSE dose especially in 800mg subgroup in 
compared to others. In conclusion, the ZSE had positive effects on mammary gland at doses 400 
and 800mg/ kg B.W., in virgin period. 
 
Introduction  
MG is an organ that responsible for synthesis and release the milk for newborn nourishment, and 
it considered as a characteristic feature for mammalians (Awad et al., 2021). The MG offers an 
exceptional model to biological researchers about the growth and development of organ (Nadhom, 
2018). The MG experiences significant structural and functional changes throughout the female's 
reproductive life like the cyclic enlargement parallel to the hormonal effects that were stimulated 
by estrus cycle (Amin, 2018). Further changes take palace throughout the periods of gestation, 
lactation and weaning (Howlin et al., 2006; Macias and Hinck, 2012). 
There are several herbal medicines that are utilized to help breastfeeding, these are chiefly that 
appear evidence that milk synthesis can be increased and that these are safe (Westfall 2003). In 
India, women use dates combined with other herbs as potions for pregnant and breastfeeding (Puri 
et al., 2000; Kanaan and AL-Shammary, 2013; Merkhan et al., 2019).  
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Date palm seed extract has been demonstrated to have antibacterial, antiviral, antioxidant, and 
anticancer properties in several investigations (Devshony, 1992). Numerous studies showed effect 
of date seed on biochemical and female sex hormones (Al-hayani and Al-Kattan, 2018; Abd El. 
Rahman and El. Shall, 2019), its effect on the reproductive and productive performances in male 
rats (Aboul-Ela et al., 2018). 
The protein, fat, carbohydrate, ash, fiber and moisture contents in different date palm seed varied 
from numerous studies. The recorded composition of date seeds varied as follows: 2.3-9.4% 
protein, 5.0-13.2% fat, 71.9-87.0% carbohydrates, 0.9-1.8% ash, 9-22% fiber and 3.1-10.3% 
moisture (Farahat, 2014). Also, it is considered a rich source for minerals as it contains 
considerable amounts of sodium, calcium, potassium, iron, copper, manganese, magnesium, zinc, 
phosphorus, lead, chromium and cadmium (Shariati et al., 2008). The Date seeds contain high 
levels of phenolic (3102 - 4430 mg gallic acid equivalents/ 100 g) (Al-Farsi et al., 2007). In 
addition to phenolic compounds, date palm seed extract contains other useful components such as 
tocopherols, and sterols (Al-Farsi and Lee, 2008).  
Throughout our investigation in the present study noticed there are no study that focus the light on 
the effect of date palm seed extract on the histological changes of the mammary gland in any period 
of reproductive state. Accordingly, this research was designed to know the effect of Al Zahdi-date 
seed extract on the development of the MG in rat at virgin states and through the 
histomorphological aspect. 
Materials and methods 
Preparation ethanolic extract of date seed 
(Phoenix dactylifera) Zahdi dates were purchased from the local market in Karbala city, Iraq. 
Seeds were separated from date palm and washed thoroughly and air-dried until the seed became 
fully dried. The dried seed ground to fine powder using an electrical grinder. The powder was 
subjected to extraction by using 70 % ethanol. Each 1 g of dried date seed sample was extracted 
by using 5 ml of ethanol with solid to solvent ratio of 1: 5 (w/v). The mixture was continuously 
swirled at 70 rpm in a shaker incubator for 24 hours at 37 °C before being filtered using Whatman 
filter paper number 1. The collected filtrates were dried at room temperature to remove the entire 
ethanol and finally the powder of crude extract was formed (AL-Juraisy et al., 2013; Jasim and 
Ibrahim, 2021). 

Preparation of animals 
A total number of twenty virgin female rats with an average weight of 160- 180 g were used in 
this study. Rats were obtained from animal house in the College of Pharmacy (University of 
Kerbala) and housed in plastic cages and maintained on controlled conditions; temperature 20-
25°C, and alternating light and dark 12h dark/light cycle. Rats were fed on pellet of freshly 
prepared ration and animals were allowed for free access to water along the experimental period. 
After 2 weeks of acclimatization period, vaginal smear was made for 4 consecutive days and the 
rats that exhibited 2 consecutive estrus cycles were included in the study (Abunasefa and El-
Beshbishy, 2014).  
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Experimental design 
All the twenty virgin rats were randomly divided into four study groups (5 rats in each group),  
• Group 1 (C) received tab water once daily for 21 days and considered as control group. 
• Group 2 (200 mg) received ZSE (200mg/kg B.W.) once daily by oral gavage for 21 days. 
• Group 3 (400 mg) received ZSE (400mg/kg B.W.) once daily by oral gavage for 21 days. 
• Group 4 (800 mg) received ZSE (800mg/kg B.W.) once daily by oral gavage for 21 days. 
Under intramuscular general anesthesia (Ketamine 90 mg/ kg B.W., and Xylazine 10 mg/ kg 
B.W.), longitudinal abdominal opening with transverse oblique opining near each limb was done 
and then skin and cutaneous muscle was separated carefully from abdominal muscle, right inguinal 
MG from each animal was dissected carefully from the overlying skin and then washed by distilled 
water to remove the blood.  
For histological examination (5-7) mm samples were processed by routine histological technique 
according to (Luna, 1968 Bancroft and Gamble, 2008). Using a rotary microtome, the paraffin 
blocks were serially sectioned at (5–6) μm. Hematoxylin and Eosin and Masson's Trichrom were 
used to stain the prepared tissue sections. The histometrical measurements included the diameters 
of the ducts, number of ducts and number of ductal epithelium. The tissue sections were examined 
by using light microscope and microphotography has been taken by Future Win Joe microscopic 
camera, then images were analyzed and scored by using Fiji image analyzer system (Schindelinet 
al., 2015). Data were analyzed statistically using SPSS (Version-24), and mean ± SE was used to 
donate the data. To identify the differences, one-way analysis of variance (ANOVA) was utilized 
to identify the differences (Gharban and Yousif, 2020). 

Results 
the MGin control group consisted of mainly adipocytes that made up of fat pad in which the scanty 
system of ducts was embedded and most of ducts were circular or rounded in shape with narrow 
lumen and few of them were elongated (Fig 1A) with terminal end bud to form closed group of 
proliferative cells (Fig 3A and 4A).  
The present study also revealed that the histological feature of rat MGin G2group (200 mg) also 
predominantly formed from adipose tissue with slight increase in ductal system as compared with 
control group, some newly formed small lobules were presented, the lumen of ducts was also 
slightly wider than that in control group (Fig 1B and 3B). Cellular proliferation at the margin of 
terminal end pad was noticed (Fig 3B and 4B). Number of ducts and ductal epithelium was 
increased significantly (P˂ 0.05) as compared to control group but there were no differences in 
diameter of ductal lumen. (Table1). 
With the presence of huge ratio of adipose tissue, slight increasing in elongation, widening was 
appeared in G3 (400 mg) through the presence of ducts with wide lumen and many of them were 
elongated and some of them were brunched and the alveolar buds was appeared at the end of 
brunched ducts (Fig 1C and 3C) as well as to presence of TEBs at the end of other ducts (Fig 4C) 
but the cellular proliferation at the terminal end bud of long ducts (Fig 5A) decreased in compared 
to C and G1 groups. Number of ducts increased significantly (P˂ 0.05) as compared to control but 
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not significantly (P˃0.05) with G2, all other parameters (diameter of ductal lumen and number of 
ductal epithelium) were significantly (P˂ 0.05) increased in comparison to control and G2groups. 
Increasing of parenchyma was very clear in G4 (800 mg) through the huge increasing and progress 
the ductal system to invade the surrounding adipose tissue. Most of ducts were elongated with 
wide lumen and surrounded by wide bundles of collagen fibers to form new lobules (Fig 1D). 
Newly formed alveoli with narrow lumen were present at the end of ducts. Cellular proliferation 
at the end of other ducts was clear (Fig 2D and 3D). Cellular proliferation at the end of large ducts 
in G3 and G4 groups appeared lesser than that in small ducts (Fig. 4-5A and 4-5B). All histological 
parameters include (diameter and number of ducts and number of ductal epithelium) were 
increased significantly (P˂ 0.05) in G800 group in compared with other subgroups (Table1). 
Massonʼs trichromesections appeared a significant increase in collagen fibers with increasing the 
dose of seed extract especially around the ducts on account of adipose tissue (Fig 2A, B, C and D). 
 

Table (1): Effect of ZE on some histological parameters in virgin rat 

G4 
400 mg/kg ZE 

G3 
800 mg/kg ZE 

G2 
200 mg/kg ZE 

G1 
 (control) 

Subgroups 
Parameters 

25.14±0.86 b 31.68±0.71 a 23.6±0.75 c 15±0.37 d No. of ducts X4  
20.44±0.89 b 27.02±1.30 a 16.12±0.59 c 10.7±0.38 d No. of ductal 

epithelium X40  
8.01±0.72 b 11.09±0.86 a 5.75±0.24 c 4.55±0.26 d Diameter of ducts/ µm 
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Discussion 
The present study revealed that the MG in virgin rats consisted of ductal system that embedded in 
huge amount of adipose tissue with scanty collagen bundles. Similar results were obtained by 
Macias and Hinck (2012), Gopalakrishnana et al., (2018) and Mirhish (2017) mentioned that the 
stromal compartment in adult non pregnant rat was predominant and the gland was filled with 
adipocytes. 
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The ductal system and collagen bundles in ZSE groups increased on account of adipose tissue with 
the increasing of ZSE dose in compared with control group, so that, in the present study the ducts 
were appeared more elongated and their lumens were wider than that in control group especially 
in 800 mg group that reported a highest development among the ZE groups. Similar result was 
obtained by Al-Sudany et al. (2014) when found a few increasing in the glandular tissue of virgin 
rat and slightly widening of ducts with low concentration (5%) of fennel plant. The sterol content 
of date seed is similar to other seed sterol Laghouiter et al. (2018), so that the present study 
suggested that ZSE has mammogenic effect on the MG as the other herbal plants that contain 
estrogenic ability materials, like Foeniculum vulgare Al-Sudany et al, (2014), Menthaspicata Al-
Bazii et al (2014) and Flax seed Al-Bazii and Al-Bazii (2013). 
The present study also revealed that the cellular proliferation at the margin of terminal end pad 
was increased with the increasing of ZSE dose in compared with control group. The ability of E 
to promote TEB formation in rodents is particularly pronounced depending on the dose and route 
of exposure, the mitotic rate in epithelial cells following E exposure increases significantly (Daniel 
et al., 1987). 
Cellular proliferation at the end of large ducts in GI 400 and 800 mg subgroups appeared lesser 
than that in small ducts, this may be due to most of body cells of terminal end bud undergoes to 
apoptosis by macrophages to form the lumen as mentioned by Gouon-Evans et al. (2000) when 
revealed that during ductal elongation, macrophages are restricted to the terminal end bud and 
especially among the body cells, where they participate to formation of lumen by clearance of 
apoptotic cells by phagocytosis. As a result of apoptosis, the luminal space in the duct is canalized, 
creating a clear pathway for milk to pass through the breast epithelium. Also, Cotroneo et al. 
(2002) revealed that the terminal end bud count had decreased and the number of lobules had 
increased similarly with genistein. 
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