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Original Research Article  

Histochemical study of the mammary glands of 

lactating albino mice treated with mentha spicata 

extract and metoclopramide 
   

Article History: Abstract: Plants are abundant in phytochemicals utilised for treating 

numerous ailments, with Mentha spicata L. serving as a significant 

source of polyphenols. These polyphenols have exhibited various 

bioactivities. This study seeks to examine the impact of mentha 

spicata extract and metoclopramide on mammary gland development 

and growth in lactating albino rats, utilising three types of staining: 

Mercuric bromophenol blue (MBB), Masson Trichrome stain (MTri), 

and Schiff's reagent (PAS). Between the dates of October 27, 2025 

and November 27, 2025, the research was carried out at Tikrit 

University. Twenty-eight female mice were utilised in the experiment 

and were evenly distributed into four groups as follows: Control 

Group A1: Seven lactating females provided with standard food and 

water. Group A2: Seven lactating females administered 10% mint. 

Group A3: Seven lactating females administered 2 mg of 

metoclopramide. Group A4 consisted of 7 nursing mothers 

administered 2 mg of metoclopramide with 10% mint. The present 

study showed that Pyridic acid-Schiff (PAS) staining showed a 

positive reaction in the control group, characterized by a slight 

pinkish-violet staining in some lobule cavities. In contrast, the 

combined treatment with spearmint and metoclopramide resulted in 

the strongest positive PAS staining reaction. Mason's three-color 

staining revealed collagen fibers in all groups, while the combination 

treatment group showed heavy collagen deposition. Bromophenol 

mercury blue staining showed a positive proteolytic reaction in the 

control group. The combination treatment group exhibited the highest 

intensity of blue staining. This study illustrates that Mentha spicata 

extract with metoclopramide can enhance milk production in female 

rats, perhaps improving lactation in humans as well. 

 

Keywords: Peppermint, Mercurial Bromophenol Blue dye, Mason's 

Trichrome dye, Schiff reagent, Collagen fibers. 

 

Name of Author: 

Nahla Abbas Hussein¹ 

 

Affiliation: 1Assistant professor. Israa 
Hashim Ali Tikrit University Collage of 
Education for women –Biology 
Embryology 
 

Corresponding Author:  

 

 

 

 

Received: 12-01-2026 

Revised:    10-02-2026 

Accepted:  24-02-2026 

Published: 17-03-2026 

  

This is an open access journal, and articles are 

distributed under the terms of the Creative 
Commons Attribution‑Noncommercial‑Share 

Alike 4.0 License, which allows others to remix, 

tweak, and build upon the work 
non‑commercially, as long as appropriate credit is 

given and the new creations are licensed under the 

identical terms. 

 

INTRODUCTION 

Breastfeeding is the ideal nutritional method for the 

physical and neurological development of children 

and is regarded as the most crucial means of 

preventing child mortality. Data from UNICEF 

published in 2021 indicate that globally, merely 44% 

of newborns are exclusively breastfed throughout the 

initial 5 months of life. Research indicates factors 

contributing to premature discontinuation, include 

fissured nipples, discomfort, or inadequate milk 

supply [3]. Consequently, women have evolved to 

depend on galactagogues during lactation activities. 

Galactagogues, whether synthetic or plant-derived, 

are employed to stimulate, sustain, and augment 

milk production. These chemicals enable complex 

processes that encompass both physical and 

physiological interactions [4,5].  

 

Plants are a crucial source of various secondary 

metabolites employed as pharmaceuticals, 

agrochemicals, flavourings, fragrances, colourants, 

insecticides, and food additives. Medicinal herbs are 

a natural gift to humanity, facilitating the quest for a 

disease-free and healthy life. Plants provide a variety 

of pharmacological actions, encompassing endocrine 

activities and galactagogue activity. Several herbal 

plants, rich in chemically active compounds such as 

alkaloids with galactogenic characteristics, can be 

utilised as herbal medicine to facilitate milk let-down 

in lactating animals [7].  

The Mentha genus of the Lamiaceae family is 

extensively found over Europe, Asia, Africa, 
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Australia, and North America. Extracts from this 

species are traditionally utilised in cuisine and are 

esteemed for their substantial content of 

antioxidants, including phenolic bioactive 

substances. A study by  [12]shown that Mentha 

spicata leaves possess mammagenic activity without 

any adverse effects. This may be attributed to the 

anti-androgenic properties of spearmint, which 

elevate serum oestrogen levels, luteinizing hormone 

(LH), and follicle-stimulating hormone (FSH). 

Metoclopramide is a pharmacological option, and 

clinical evidence demonstrates its effectiveness in 

enhancing lactation in women. It is a dopamine 

antagonist that elevates prolactin levels, hence 

beginning or enhancing milk production [12,13,14]. 

The current investigation sought to ascertain the 

synergistic effects of menta and metoclopramide on 

the mammary glands and to compare the outcomes 

utilising specialised stains and reagents for these 

drugs. 

 

Methdology 

Experimental Design         

From October 27, 2025, to November 27, 2025, the 

research was carried out at Tikrit University, 

specifically in the Veterinary Medicine Department 

as well as in the laboratories of the College of 

Science. During the course of the experiment, there 

were a total of twenty-eight mice that were each 

assigned to one of four groups, which were as 

follows: 

1. Control Group A1: 7 lactating females given 

normal food and water . 

2. Mint Group A2: 7 lactating females given 

10% mint . 

3. Metoclopramide A3 Group: 7lactating 

females given 2 mg of metoclopramide . 

4. Metoclopramide and mint Group A4: 7 

lactating females given 2 mg of 

metoclopramide with 10% mint. 

 

Following weaning, the females were put under 

anaesthesia with chloroform and then dissected 21 

days later. An incision was made in the belly, and 

the mammary glands were removed for removal. The 

following is a description of the slides that were 

created using a microscope in accordance with 

references [15,16]: Mercuric bromophenol blue 

(MBB), Masson Trichrome stain (MTri), and Schiff's 

reagent (PAS) were  utilised  

 

RESULTS 
A positive reaction was seen in the control group using Schiff's reagent stain (PAS), which targets carbohydrates, 

leading to positive secretion in certain lobule cavities. This was attributed to their staining with a purple or pink 

hue, but to a smaller degree than that observed in the experimental groups. As illustrated in Figures 1 and 2. In the 

mint group, the positive reaction or secretion of PAS The alveolar secretions exhibited a significantly higher 

concentration compared to the control group, with staining being more apparent in the presence of lipid 

droplets.As seen in Figures 3 and 4. Figures (5) and (6) illustrate that the metoclopramide-treated group exhibited a 

more prominent positive reaction or secretion compared to the control group. The alveoli exhibited significant 

purple staining, with some containing different amounts of lipid droplets. In group A4 administered mentha spicata 

with metoclopramide, the reaction exhibited a favourable response with pronounced purple staining. This 

demonstrates the severity of the reaction. As seen in Figures 7 and 8.  

A positive reaction, indicated by blue-stained collagen fibres, was seen in certain lobule lumens of the control group 

(A1) using Masson Trichrome stain (MTri). As seen in Figures 9 and 10. In group A2, the positive reaction was 

less pronounced, exhibiting fewer fibres in the interlobular septa compared to the control group A1, as illustrated in 

Figures 11 and 12. In group A3, the positive reaction was more prominent than in the control group, with the fibres 

exhibiting a blue colouration. As seen in Figures 13 and 14. In group A4, a positive reaction was seen, with 

pronounced blue staining indicating a robust reaction in the fibres, as illustrated in Figures 15 and 16.  

A favourable reaction was reported in the control group when employing mercuric bromophenol blue (MBB), 

leading to blue staining of the lobules and membranes due to protein interaction. As seen in Figures 17 and 18. The 

group administered mint (A2) exhibited a significantly enhanced positive response (MMB) in the alveolar 

secretions relative to the control group (A1). The stain was more pronounced, accompanied by lipid droplets, as 

illustrated in Figures 19 and 20. In group A3, the positive reaction was more prominent than in the control group, 

with several alveoli exhibiting considerable blue staining, as illustrated in Figures (21) and (22). In the group 

administered both mint and metoclopramide (A4), a favourable response was found, accompanied by a 

significantly high degree of blue staining, as illustrated in Figures (23) and (24). 
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40X 

 

Control(A1) 

Figure (2) A histological segment of a breastfeeding female mouse's mammary 

gland(the control). It was found that the PAS stain had a positive reaction in the alveoli 

that contained secretory material, 40x 

. 

 

A2 

Figure (4) A histological segment of a breastfeeding female mouse's mammary gland 

(mint). Significantly positive reactivity of PAS stain in alveoli and secretory material, 

with a 40x increase in intensity 

. 

 

A3 

Figure (6) A histological segment of a breastfeeding female mouse's mammary gland 

(metaclopramide). Positive reaction of PAS dye in alveoli containing a large amount 

of secretory material, 40x . 
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A4 

Figure (8) (metaclopramide and mint). Positive reaction of PAS stain in alveoli and 

secretory material, significantly 40X . 

 

 

Control (T1) 

Figure (10) A histological segment of a breastfeeding female mouse's mammary gland 

(control) Large fibers in the septa between lobules (MTri) ) 40X . 

 

T2 

Figure (12) A histological segment of a breastfeeding female mouse's mammary gland 

(mint). Large fibers in the septa between lobules (MTri) 40X . 
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T3 

Figure (14) A histological segment of a breastfeeding female mouse's mammary gland 

(metaclopramide) Small fibers in the septa between lobules (MTri) 40X . 

 

T4 

Figure (16) A histological segment of a breastfeeding female mouse's mammary 

gland(metoclopramide and mint). Small fibers in the septa between lobules (MTri) 

40x . 

 

  

 

Control (A1) 

Figure (18) A histological segment of a breastfeeding female mouse's mammary gland 

(control). The reaction is positive for the MBB stain in the lobules 40X. 
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A2 

Figure (20) A histological segment of a breastfeeding female mouse's mammary gland 

(mint). The reaction is positive for the stain MBB in the lobules and alveoli 40X. 

 

A3 

Figure (22) A histological segment of a breastfeeding female mouse's mammary gland 

(metaclopramide). The reaction is highly positive for the stain MBB in the lobules 

and alveoli 40X. 

 

A4 

Figure (24) A histological segment of a breastfeeding female mouse's mammary gland 

(metaclopramide and mint). The reaction is highly positive for the MBB stain in the 

lobules and alveoli 40X. 
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DISCUSSION 
The application of PAS stain reveals a purple hue, 

signifying the presence of carbohydrates with glycol 

groups that react with Schiff's reagent to produce 

dialdehydes, resulting in a purple molecule. The 

current study concurs with [17], which demonstrated 

that mint extract promotes mammary gland 

development, as evidenced by PAS staining, 

concluding that Mentha extract positively influences 

mammary gland growth and development. A further 

study conducted by [18] examined many types of 

dyes, including Schiff's reagent, demonstrating that 

aldehyde groups are accountable for the positive 

reaction observed with Schiff's reagent.  

 

Utilising MBB labelling revealed positive secretion 

throughout the alveolar cavities, with staining 

intensity varying from mild to high, contingent upon 

the protein concentration in the released compounds. 

This indicates heightened milk secretion, akin to the 

influence of prolactin. This work aligns with [19], 

which indicated that staining intensity is exactly 

proportional to the protein quantity in the tissue. The 

histochemical observations during MBB staining of 

tissues were solely reliant on the intensity of the 

protein chemical constituents.  

 

The specific component in spearmint responsible for 

these effects is unidentified. The production of 

ovarian steroid hormones is regulated by the 

hypothalamic-pituitary-gonadal axis, which is 

stimulated during puberty. The hypothalamus 

synthesises and releases luteinizing hormone-

releasing hormone (LHRH), which interacts with its 

receptors in the pituitary gland, initiating a cascade 

of biochemical events that results in the production 

of FSH and LH. Both FSH and LH are then released 

into the systemic circulation and bind to receptors on 

the ovary, prompting ovulation and stimulating the 

synthesis of oestrogen and progesterone. A study by 

(21) indicated that the synthesis of oestrogen by the 

ovaries was markedly reduced in concentration due 

to the growth of the mammary gland during 

adulthood.  

 

Metoclopramide is regarded as a safe and efficacious 

stimulator of prolactin secretion. It accomplishes this 

by obstructing dopamine receptors in the 

hypothalamus and diminishing the prolactin 

inhibitory factor. Metoclopramide (5 mg/kg) 

markedly enhanced milk production and serum 

prolactin concentrations [23].  

 

Metoclopramide is a recognised galactagogue, 

mostly utilised as an antiemetic, which promotes 

mild hyperprolactinemia to enhance milk production 

while promoting mammary gland development [24]. 

A recent systematic review and meta-analysis 

indicated that metoclopramide did not enhance milk 

volume in the intervention groups relative to the 

control groups. Nonetheless, there was a notable 

elevation in serum prolactin levels following the 

administration of metoclopramide to the mothers 

[25]. 

 

CONCLUSION 

These   findings   concluded that the mentha spicata   

extract and metoclopramide can stimulate milk 

production in the female rats which may be 

consequently effective in increasing the lactation of 

human too. 
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