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ABSRTACT 
Spearmin is a herb which has aromatic and medicinal properties. It is also used as flavoring agent in toothpaste, chewing gums, 
confectionaries and pharmaceutical preparation. The objective of this study was to evaluate the toxic effects of dried leaves 
extract of spearmint on gross and histological parameters of ovaries of adult female Wistar albino rats. 
Materials and Method: 60 female adult Wistar albino rats were taken in this study. After acclimatization rats divided into group 
A (Control), group B (Low dose experimental) and group C (High dose experimental) containing 20 rats each. Group A received 
distilled water whereas group B and C received dried leaves extract of spearmint in doses of 0.3 & 0.6 g / kg / day respectively, 
through gastric intubation for 30 days. Blood sampling and body weight of all the three groups were taken at the start & end of 
experiment. Ovaries of rats were dissected, observed for gross parameters and then prepared for histological examination. 
Result: All quantitative parameters had skewed distribution. The body weight of both experimental groups was decreased 
significantly (p – value < 0.001). Paired ovarian weight was increased significantly (p – value < 0.001). The ovaries of both 
experimental groups showed atrophied antral, Graffian follicles and corpora lutea significantly (p – value < 0.001). The 
decreased levels of serum progesterone were also observed. 
Conclusion: Use of spearmint in adult female rats showed significant harmful effects on morphology and histology of ovaries, 
hence it is recommended that further research work should be carried out to evaluate its other toxic effects on different organs 
of body 
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INTRODUCTION 
Herbs are plants that are produced specifically for their medicinal 
or fragrant qualities (1). The use and knowledge of herbs has been 
passed down for thousands of years (2). The Lamiaceae, or mint 
family, is a crucial one in the world of medicinal plants (3). 
Typically, fragrant plants belong to the family of herbs and shrubs 
(4). People of this species tend to be bisexual and verticillastrate. 
There are around 236 genera in the larger lamiaceae, with 6,900 to 
7,200 species total. Saliva (900), Scutellaria (360), Stachys (300), 
Plectranthus (300), Teucrium (250), Vitex (250), Thymus (220), 
Nepta (200), and Clerodendrum (200) are the most abundant 
genera, each having hundreds of species (150) (5). 
 Spearmint stimulates the process of antioxidation of lipids, 
which causes peroxidation in tissues and the generation of oxygen 
species that are reactive (ROS) (6). ROS trigger cell death, which 
activates mitochondrial excitability, DNA breaking, and the 
Caspases P450 (CYP 3A4) machinery in the hepatocytes. This 
hepatic kinase causes corticosteroid hormone breakdown to rise. 
The quantities of these substances in the blood drop when they 
are digested in the liver. 
 There are 19 species of Mentha in the lamiaceae family, and 
these species may be found in many different habitats across the 
world (7). Moreover, there are 13 hybrids created by crossing 
Mentha Longifolia and Mentha Rotundifolia (7). Herbs like basil, 
mint, rosemary, sage, savoury, marjoram, oregano, thyme, 
lavender, and perilla are all examples of plants that have a fragrant 
scent throughout their whole plant (8). The purpose of this 
research was to examine the gross and histological changes to the 
ovaries of adult female Wistar albino rats caused by an extract of 
dried spearmint leaves.  
 

MATERIALS AND METHODS 
The method of research was an experiment. This experimental 
research was carried out at the Shaikh Zayed, Postgraduate 
Medical Institute in Lahore, Pakistan, in conjunction with the 
Department of Anatomy there. The duration of the study was 
twelve months. Wistar albino rats are the study population. Mature, 
disease-free female albino rats (age range, 3-6 months) weighing 

between 200 and 250 grammes are eligible for inclusion. Rats with 
an excess of 250 g in weight, rats younger than 3 months of age, 
and rats with any visible signs of illness was not considered. For 
this investigation, 60 female Wistar albino rats measuring 200-250 
grammes were chosen and acquired from the Veterinary Research 
Institute in Lahore. 
 The rats were stretched out on the dissection tray in supine 
position. Abdomen was opened through midline incision running 
from pubic region to lower end of sternum. Then ovaries were 
identified and removed, weighed, observed for gross anomalies 
and fixed in 10% Natural Buffered Formaldehyde solution for 
histological evaluations. 5µm sections were cut with the help of 
rotary microtome and stained with Haematoxylin and Eosine (H&E) 
for detailed histological examinations. Markedly distorted follicles, 
like damaged during tissue preparation, were also excluded from 
study. Diameter of ovarian follicle was calculated by taking 
horizontal and vertical measurement at right angle to each other 
and taking their average. Four follicles were used from each slide 
and the mean was taken. The reference and test teams were 
compared. Data entered and analyzed by using SPSS 20.0. P 
value< 0.05 considered significant 
 

RESULTS 
The capsule is a thin layer of connective tissue underline the 
germinal epithelium which was simple cuboidal in nature. It was 
normal and intact in all the three control A, experimental groups B 
and C. The secondary follicles of the control group A were 
occupying a deeper segment of the cortical stroma. The oocytes 
were spherical in shape, surrounded by polyhedral shaped 
granulosa cells with rounded to oval shaped centrally placed 
nuclei. These cells were lying on a thin basement membrane 
separating them from the theca cells. Irregular fluid filled spaces 
were present around them.  The cells of theca interna were 
variable, composed of spindle shaped to polygonal cells with oval 
central nuclei having blood vessels between them. 
 The secondary follicles of experimental groups B and C also 
comprised of a rounded oocyte surrounded by granulosa and 
theca cells. They occupied in a deeper portion of the ovarian 
cortex. The number and size of the follicles decreased in both 
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experimental groups B and C as compared to the group A. Small 
blood vessels were seen in between theca cells. Theca interna 
was blended with theca externa in all the groups. 
 Theca interna showed a mixture of cells varying between 
polygonal and flattened cells with rounded to elliptical nuclei 
respectively in both experimental groups B and C. The 
examination of secondary follicles revealed that there was 
decreased growth of follicles. The size of secondary follicle was 
decreased in 10 animals of group B and 18 animals of group C 
(Table 1.1) 
 
Table 1: Status and comparison of secondary follicle for animals in control 
and experimental groups after exposure to dried leaves extract of spearmint. 

 

Group 

A B C Total 

N % N % n % N % 

Normal 20 100.0 10 50.0 2 10.0 32 53.3 

Atrophied 0 0.0 10 50.0 18 90.0 28 46.7 

Total 20 100.0 20 100.0 20 100.0 60 100.0 

Key: A Control group, B Low dose group, C High dose group, N Number of 
animals 

 
 The group wise comparison showed that the difference 
between group B and C was significant when compared to group 
A. This difference was insignificant with p-value 0.068 when 
comparison was done between group B and C (table 1.2) 
 
Table 2: Group wise comparison of corpora lutea status among control and 
experimental groups after exposure to the dried leaves extract of spearmint. 

(I) Group (J) Group Chi-square Df P-value 

A 
B 14.41 1 <0.001** 

C 29.19 1 <0.001** 

B C 3.33 1 0.068 

 
 The ovarian medulla of control group A was vascular 
showed blood vessels of different size embedded in stroma. There 
was no congestion found in 20 animals of control group A. The 
blood vessels of 16 animals of group B and 20 animals of group C 
were found congested. The difference of two experimental groups 
was highly significant from control group with p-value <0.001 
(Table 24) 
 
Table 3: Status and comparison of congestion in BV for animals in control 
and experimental groups after exposure to dried leaves extract of spearmint. 

Congestion 
in B. V 

Group 

A B C Total 

N % N % N % N % 

Present 0 0.0 16 80.0 20 100.0 36 60.0 

Absent 20 100.0 4 20.0 0 0.0 24 40.0 

Total 20 100.0 20 100.0 20 100.0 60 100.0 

Chi-sq= 46.67 p-value < 0.001** 

 
 The difference between both experimental groups B and C 
was also significant with p-value 0.014 (Table 1.4) 
 
Table 4: Group wise comparison of congestion in BV in between control and 
experimental groups after exposure to dried leaves extract of spearmint. 

(I) Group (J) Group Chi-square Df P-value 

A 
B 26.67 1 <0.001** 

C 40.00 1 <0.001** 

B C 5.99 1 0.014 

 

DISCUSSION 
Spearmint stimulates the process of antioxidation of lipids, which 
causes peroxidation in tissues and the generation of oxygen 
species that are reactive (ROS). Their harmful effects on liver, 
kidney, uterus and testis have been proved (9).  Due to its 
excessive usage the present study was designed to evaluate the 
effects of dried leaves extract of spearmint on ovaries of adult 
female albino rats.  In the present study the mean body weight of 
the rats at the end of experiment in control group A was 248.7gm 
while the mean weight of the rats in group B and C was 205.6gm 

and 180.9gm respectively. The contrast of the treatment and 
reference categories respectively revealed a substantial drop in 
muscle mass in both treatment arms, with a p-value of 0.001. 
 These findings are consistent with the findings of a previous 
research in which Zulfiqar A et al evaluated the very same dosage 
of spearmint on pregnant mice and found a substantial loss of 
body weight (10). This is also similar with the results of Guan et al, 
who looked at the impact of soya (a Lamiaceae member of the 
family with the same component as spearmint) on the growth of 
young rats and discovered a substantial decrease in body weight 
(11). Similarly, Bano et colleagues studied the effects of Dill (a 
Lamiaceae member) on obese adult rats and found a considerable 
loss of weight (12). This finding is consistent with another research 
in which Lamizumi K et al administered adult rats Carvone (active 
element of spearmint) including essential oil and found a 
substantial decrease in body weight (13).  Guney M et al, on the 
other hand, looked into the impact of spearmint on rats for 30 days 
at a dosage of 20gm/L (estimated 2.2gm/Kg body weight) and 
didn't find any substantial loss in body weight (14). Nozhat et al 
also reported that at low dose of spearmint cause no effect on the 
weight of adult male rats (15). 
 These findings are consistent with those of Thaukar et al, 
who discovered that the impacts of Carum Carvi and Carum Longa 
(both representatives of the Lamiacae genus) on the physiological 
and sexual parameters of female rats, as well as a decrease in the 
reduction of auxiliary and Graafian follicles (16). Nevertheless, 
similar investigation contrasts the current research, in which Brasil 
et al looked into the impacts of Soya (member of the Lamiaceae 
family) on the endocrine cycle of rats and found no influence on 
the dimension of Graafian and secondary follicles (11). Likewise, 
Monsefi et al. investigated the impacts of Dill on oocytes and 
reproduction in adult female rats and discovered no impacts on 
secondary and Graafian follicle size (17). 

 In the present study serum progesterone levels were 
measured at the start and end of experiment. The mean of serum 
progesterone levels at the start of experiment for group A, B and C 
was 55.54 ng/ml, 54.46 ng/ml and 53.99 ng/ml respectively. There 
was no significant difference in the serum progesterone levels 
among three groups A, B and C with p-value 0.735. The mean of 
serum progesterone levels at the end of experiment were 55.29 
ng/ml, 23.01 ng/ml and 4.12 ng/ml for group A, B and C 
respectively. It showed that at the end of experiment serum 
progesterone was markedly reduced in both experimental groups, 
more in group C than group B as compared to control group A. The 
difference was significant with p-value <0.001.  Similar findings 
were observed in a study in which effects of phenols (constituent of 
spearmint) were observed on the ovaries of common carp and 
reduction in the levels of serum progesterone was found (18). 
 

CONCULUSION 
The research found that dehydrated leaf extracts of spearmint had 
a detrimental influence on ovarian cytology. While these benefits 
were shown at large doses (equivalent to 4 - 8 cups of spearmint 
tea daily), it is recommended that spearmint be avoided, 
particularly during conception, since it lowers blood progesterone 
levels. 
Further Recommendations: Further study on spearmint extract's 
impact on cycle and fertility is suggested. A thorough examination 
of the hypothalamo-pituitary-ovarian axis at various periods of the 
menstrual cycle is also necessary. As a result, it may be taken 
securely throughout the reproductive period and also during 
pregnancy. 
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