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ABSTRACT

Type 1 diabetes mellitus is believed to result from destruction of the insulin-producing B-cells in
pancreatic islets, mediated by autoimmune mechanisms and is characterized by hyperglycemia.
The present study aims to investigate the effect of phytochemical composition of mentha piperita
methanolic extract on the pancreas on alloxan-induced type 1 diabetes, and how it affects blood
sugar levels. Twenty-eight adult male wistar rats with body weights ranging between 120g — 200g
were taken for the study and equally divided into four groups (Groups A-D of 7 rats per group).
Group A served as the positive control group, Group B was induced with mint only, Group C was
referred as the negative control group for alloxan induced diabetes, Group D, also made diabetic,
would be treated with methanolic mint extract at 400mg/kg for 42 days. A single dose of 150mg/kg
of Alloxan monohydrate was used to induce diabetes mellitus in male Wistar rats, after which they
were tested and confirmed diabetic after 48 hours. Methanolic extract of mentha piperita was
administered once daily on the diabetic rats for 42 days. Glucose levels were checked every two
weeks before and after the treatment in order to determine the glycemic profiles. The results
presented in this study indicate the presence of type 1 diabetes mellitus, and this study strongly
suggests the use of mentha piperita as a therapeutic intervention for the treatment of type 1
diabetes mellitus.

Keywords: Mentha piperita; methanolic leaf extract; alloxan monohydrate; hyperglycemia; diabetes;
pancreas; insulin.

1. INTRODUCTION “The pancreas is an extended, accessory
digestive gland that is found retroperitoneally,
“Diabetes mellitus (DM) is considered to be a crossing the bodies of the L1 and L2 vertebrae
syndrome associated with disorders in the on the posterior abdominal wall” (Talathi et al.,
metabolism of carbohydrates, lipids, and proteins  2019). It is an endocrine gland producing several
caused by the absolute or relative lack of insulin”  hormones including, insulin, glucagon,
[1]. This is a chronic, metabolic disease somatostatin and pancreatic polypeptide which
characterized by elevated levels of blood glucose  circulate in the blood. The pancreas is also a
(or blood sugar), which leads over time to serious  digestive organ, secreting pancreatic juice
damage to the heart, blood vessels, eyes, containing bicarbonate to neutralize acidity of
kidneys and nerves. Diabetes is caused by chime moving in from the stomach, as well as
inherited and/or acquired deficiency in production  digestive enzymes that assist digestion and
of insulin by the pancreas (type 1) or by absorption of nutrients in the small intestine [6-9].
ineffectiveness of insulin (type 2), is one of the The pancreatic beta cells are extremely
most burdensome and costly chronic disease in  vulnerable to damage caused by reactive oxygen
the world. According to the International Diabetes  species (ROS). A striking example of beta cell
Federation, the IDF Diabetes Atlas (2021) vulnerability is the severe damage by Alloxan
reports that 10.5% of the adult population (20-79  (Chen et al., 2001). Alloxan and streptozotocin
years) has diabetes, with almost half unaware are the most popular diabetogenic agents used
that they are living with the condition. By 2045, for assessing the antidiabetic or hypoglycemic
IDF projections show that 1 in 8 adults, capacity of test compounds [10-12]. Notably,
approximately 783 million, will be living with alloxan is far less expensive and more readily
diabetes, an increase of 46% [2]. Diabetes can available than streptozotocin. On this ground,
be caused by a number of biological factors, of  one will logically expect a preference for use of
which insulin resistance and deficiency are both  Alloxan in experimental diabetes studies
related to hyperglycemia and hyperlipidemia. (Ighodaro et al., 2017).
Type 1 diabetes, once known as juvenile
diabetes or insulin-dependent diabetes, is a “The genus Mentha is one of the most aromatic
chronic condition in which the pancreas produces and well-known members of the Lamiaceae
little or no insulin by itself [3-5]. For people living  family. Mentha piperita is a flowering plant
with diabetes, access to affordable treatment, belonging to the Lamiaceae family, it is a
including insulin, is critical to their survival. There  cultivated natural hybrid of Mentha aquatica L.
is a globally agreed target to halt the rise in  (water mint) and Mentha spicata L. (spearmint).
diabetes and obesity by 2025 (NHS, 2019). This was initially cultivated within the
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Mediterranean areas and commercialized in
England throughout the late seventeenth century.
The utilization of mint oil in mint-flavoured
products, fragrances and pharmaceuticals lead
to an upsurge in peppermint production over the
past few decades (Yousefian et al., 2023). In
Nigeria, mint plant has its indigenous names
common in native dialect. However, most people
confuse mint leaves with scent leaves because
they look similar, and are aromatic leaves. But
mint leaves and scent leaves are two different
types of leaves that come from different plants
(Flo, 2015.). Therefore, they have different tastes
and smells. Mint leaf is called ewe minti in
Yoruba, in Hausa, it is named Na’a naa and in
Igbo language it is called “ahuogwu”. The
importance of this study is to increase public
awareness of the plant’s medicinal properties, so
as to adopt the use of mentha piperita as a low-
cost, easily accessible and natural remedy for
lowering blood glucose levels [13,14]. According
to previous studies, mentha piperita lowers blood
glucose level and blood pressure as well. But no
study has been related to its effect on the
morphology of the pancreas.

“Pancreatic damage has been the leading cause
of diabetes mellitus, which has posed to be a
major health problem and challenge in both
developed and developing countries” (Banday et
al., 2020). “According to WHO projections, the
prevalence of diabetes is likely to increase by
35%. Currently there are over 150 million
diabetes worldwide and this is likely to increase
to 300 million or more by the year 2025” (WHO,
2022). It is known that many available drugs for
the management of diabetes have adverse
effects on the body due to the metabolic stress
they impose on the body. This has created a
need for more natural, less metabolically
demanding remedies for the management of
such chronic conditions like diabetes with high
success rate in experimental animals. However,
limited literature exist on its use to ameliorate
diabetes mellitus thus the need to carry out this
research.

“Studies with mentha piperita has demonstrated
the presence of a wide variety of bioactive
compounds that represent a rich resource in
phytochemicals of great interest to treat
several pathologies (Cristina, 2015). Some of the
benefic biological effects show that this plant
may play an important role as anti-oxidant,
antinociceptive, antiinflammatory, antimicrobial,
anti-carcinogenic, antiviral, anti-allergic and
antitumorigenic, indicating its utility in the
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prevention or treatment of several diseases
(Parham et al., 2020).

In the extract of the leaves of M. piperita are
present mainly flavonoids and phenolic acids and
some of the compounds are menthol, menthone
caffeic acid, acetaldehyde, amyl alcohol, menthyl
esters, limonene, pinene, cardial glycosides,
phellandrene, cadinene, pugelone, and dimethyl
sulfide. The constituent features include alpha-
pinene, sabinene, terpinolene, ocimene,
diterpenes, gamma-terpinene, steroids,
fenchene, alpha- and beta-thujone, coumarin,
citronellol, carotenes, tocopherols, betaine,
choline, saponin, tannins, and other components
[14].

The essential oil of mentha piperita contains

acetaldehyde, amyl alcohol, menthyl esters,
limone, phellandrene, pinene, pugelone, and
dimethyl sulfide, alpha-pinene, sabinene,

ocimene, gamma-terpinene, terpinolene, alpha-
and beta-thujone, citronellol, menthol, menthone,
menthofuran, menthyl acetate, isomenthone and
other compounds capable of producing the
above mentioned effects of this plant [15].

These phytochemicals paved the way for
significant utilization in the production of
pharmaceuticals food and beverage industry.
Numerous species of Mentha are used as spices
and for herbal teas. Generally, every part, for
instance, the leaves, stems, and roots of Mentha,
have been used in tribal and traditional medicine
(Trevisan et al., 2017). Furthermore, we may say
that mentha piperita is a promising plant that may
offer low-cost alternative strategy for the use in
Medicine and in food industry. They also act as
antioxidants that delay or prevent the oxidation of
inter- or intra-cellular oxidizable substrates from
oxidative stress. It has been reported that
oxidative stress leads to excessive production of
free radicals which are implicated in
pathogeneses of diabetes and its complications”
(Pizzino et al., 2017). “Mentha is a medicinal and
economically important plant that is regularly
used for the treatment of vomiting and nausea,

its antiallergic effects, its antifungal and
antibacterial effects, its antidiabetic effects, the
treatment of obesity, the treatment of
gastrointestinal diseases, its anticarcinogenic

effects, and pain relief’ (biotiny.com, n.d.). Thus,
the WHO study groups has recommended the
need for the development and evaluation of a
better, safer and affordable pharmacological
agents.
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“There are also some reports of mint having
wound healing and repair properties. In diabetic
patients, poor wound healing and diabetic foot
syndrome (DFS) continue to be major health
problems” [2]. “Poor management or neglecting
wounds in diabetics can lead to DFS, bad
ulcerations and amputations (these patients have
high levels of mortality). Moreover, the risk of
poor wound healing in diabetic patients increases
in parallel with the duration of diabetes and age”.
“Using medicinal plants as a remedy is trusted in
many cases, and mint is regarded as one
of the important and cheap herbal products.
Mentha piperita possesses various secondary
metabolites which are useful against different
disorders. It decreases the glycemia, cholesterol,
LDL-c, VLDL-c and triglycerides in the offspring
of diabetic rats” [16]. “Mentha juice may help in
the prevention of diabetes and its complications
in diabetic rat offspring” [17]. “Reduction of blood
levels of cholesterol, triglycerides, LDL-c and
glucose. Mentha piperita may prevent diabetes
and its complications” [18]. “Reduction of blood
lipids and exhibits antioxidant activity.
Peppermint may help prevent cardiovascular
diseases” [19] “Immunomodulatory and anti-
inflammatory action in murine model, it exhibits
and immunomodulatory and antiparasitic effect in
the experimental murine model of
schistosomiasis”.

“Mentha exhibits a strong antimicrobial potential,
which is why it is considered as one of the most
industrially, medicinally, and economically
important plant genera. Mentha has shown a
significant antibacterial resistance against the
epidemic bacterium Chlamydia”. “Additionally,
Mentha helps fight pneumoniae associated with
respiratory disease. A study conducted by
Hussain et al. reported a strong antibacterial
potential of various Mentha species. Another
study found Mentha extracts to have an effective
inhibition activity against various strains of
bacteria, including Pseudomonas aeruginosa,
Shigella flexineri, Klebsellia pneumoniae, and
Styphylococcus aureus” [17]. Mimica-Duki'c et
al. isolated “secondary metabolites from Mentha
and tested them against Escherichia coli and
Shigella sonei; they showed significant
antibacterial activity [20]. Furthermore, using
Candida albicans and Trychophython tonsurans,
studies have shown that Mentha extracts have
strong antifungal properties”. Another study by
Lépez et al. reported the “potential of Mentha
extracts against Rhizopus tolonifera”. “Apart from
this, various species of Mentha have been shown
to possess potential antimicrobial activity against
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resistant pathogens, indicating that metabolites
of Mentha species are highly active against
pathogenic organisms” [16]. “The antimicrobial
mechanism of Mentha extracts involve the
production of antioxidant agents which disrupt
the microbial membrane, and subsequently,
damage the cellular organelles” [21]. The strong
antimicrobial potential of Mentha extracts proved
it as a highly essential preservative in the food
industry. Further studies are required to find
which kinds of extracts and which elements are
important for the production of health-oriented
food. Mentha plants contain constituents with
cytotoxic properties, and could be used in
developing anticancer agents; for example, M.
longifolia, M. arvensis, and M. x piperita were
found to possess cytotoxic activity against breast
cancer in humans and human laryngeal
epidermoid carcinoma.According to Ferreira et
al, menthol is one of the main components of the
essential oil of M. piperita that produce anti-
cancer activity inducing cell death, either by
necrosis or apoptosis (in Caco-2 cell line). The
cytotoxicity associated with essential oil has
been attributed to various effects such as the
production of reactive species, change in fluidity
and membrane permeability, tubulin
polymerization, imbalance in ion transport, and
inhibition of protein function [22].

2. METHODOLOGY
2.1 Study Area

The study was conducted at the animal research
facility of Faculty of Basic Medical Sciences,
College of Health Sciences, Nnewi Campus,
Nnamdi Azikiwe University, Anambra State.

and

2.2 Procurement of Alloxan

Experimental Animals

Alloxan monohydrate was purchased from a
government licensed drug store at Nnewi,
Anambra state. Alloxan monohydrate was
injected intraperitoneally using a single dose at
150mg/kg body weight after 12-hours fasting
state. Twenty-eight (28) adult male Wistar rats
weighing between 110-180g were purchased
from “the-best” farm in Okofia, Nnewi South
L.G.A and acclimatized for two weeks at the
Animal house, College of Health Sciences,
Nnamdi Azikiwe University, Okofia, following the
guide for the care and use of laboratory animals
[23]. The rats were housed in stainless steel
cages, supplied with fresh water and standard
pellet diet ad libitum. They were maintained
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under standard conditions of 12 h light/dark
cycle; 25°C; 45%-55% humidity.

2.3 Collection
Methanolic
Piperita Leaf

and Preparation of
Extract of Mentha

The fresh and healthy green leaves of mentha
piperita was collected from a local farm in Jos,
Nigeria during April 2023. The leaves were
thoroughly washed with clean running water to
remove dirt and soil particles. Mentha piperita
leaves was authenticated by Mr. Iroka Finian, a
taxonomist at the Nnamdi Azikiwe University
Herbarium, awka, Anambra state. Leaves are
separated and air dried under shade, the dried
plant material was grinded by a heavy duty
blender, The powder was extracted with
methanol using the Maceration method, The
coarse powdered mint was soaked in 2 liters of
methanol and left for about 48 hours, The extract
was filtered with a porcelain cloth and its chaff
discarded. The filtrate was concentrated in a
rotary evaporator (Digital) TT-52 (Techmel &
Techmel USA), stirred and boiled at 65°C, the
equivalent boiling point with the solvent. The
concentrated extract was oven dried with a
laboratory oven TT-9023A at 40°C for 3 days
until it was in jelly-like form. It was freeze dried
for 48 h. The freeze dried extracts was stored at -
20°C until use.

2.4 Determination of Median Lethal Dose
(LDso)

The Median Lethal Dose (LDso) of the methanolic
leaf extract of mentha piperita was determined
using a New Method for Determining Acute
Toxicity in Animal Models as described by
Chinedu et al. This method was carried out in
three stages with the outcome of each stage
determining whether to terminate or move on to
the next stage. Eight days of full acclimation of
experimental rats. All twelve (12) experimental
rats used, weighed about 120-180g and their
mean body weight calculated. A stock solution of
1g of methanolic extract of mint in 10ml of
distilled solution was prepared [24].

2.5 Phytochemical Analysis

The phytochemicals present in the leaves of
mentha piperita sample extracted were studied.
The organic solvent of methanol was used for the
preparation of extract for the study. The
methanolic extraction of peppermint showed the
presence of phenols and tannins, flavonoids,
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carbohydrates, glycosides and alkaloids. The
extract was analyzed for the qualitative and
guantitative phytochemical analysis.

2.6 Experimental Design

A total of twenty-eight (28) apparently healthy
adult male Wistar rats weighing (110-170g) were
randomly selected and distributed into four
groups of seven animals each (A, B, C, D),
according to their weight. They were acclimatized
for 14 days before administration.

The entire group were fed with vital feed and
water ad-libitum on daily basis and weighed
every two weeks. A single freshly prepared
150mg/kg dose of Alloxan was used to induce
pancreatic damage on groups C and D. Type 1
diabetes mellitus was confirmed by the presence
of high fasting plasma glucose level (above
212.4mg/dl) which was determined 48 hours
after inducing alloxan. Its effect on fasting blood
glucose level was noted. Methanolic extract of
mentha piperita was then administered once
daily on diabetic rats for 42 days. Blood samples
were collected before and after the treatment in
order to determine the glycemic profiles. Group A
— served as the control group; and were fed only
with vital finisher feed ad libitum throughout the
duration of the experiment; Group B — Mint group
only; non-diabetic rats administered with a dose
of 400mg methanolic extract of mentha piperita;
Group C — Alloxan only; received 150mg/kg of
alloxan monohydrate and served as the negative
control group for alloxan-induced diabetic rats
without treatment; Group D — Alloxan and mint;
received 150mg/kg of alloxan monohydrate and
served as the alloxan-induced diabetic rats
administered with 400mg/kg methanolic extract
of mentha piperita.

All extract administration was given orally and
lasted for 42 days. Blood samples were collected
from the tail artery of the rats and their fasting
blood glucose were determined after 12 hours
fast by using ACCU-CHEK active blood glucose
monitoring system and accu-check active test
strips on bi-weekly basis and their results
expressed in mg/dl.

2.7 Blood Analysis on Insulin

Hormonal assay test was performed to give an
indication of metabolic processes and conditions
or 'insulin imbalance’. Insulin hormone test was
performed on three samples of blood from all
four groups to measure the levels of serum
insulin in blood. This is to confirm hormonal
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abnormalities especially after treatment. Insulin
Hormone Test was carried out using Accu-Bind
ELISA Microwells method, Insulin Test System
Product Code: 2425-300. This test was
performed at Onamech Laboratory, Umudim,
Nnewi.

2.8 Statistical Analysis

Research objectives and hypothesis of the study
were considered before analyzing data. Results
obtained were expressed in mean
standard error mean where applicable. The data
were analyzed using paired samples t-test,
analysis of variance (ANOVA) and post Hoc LSD
multiple comparism of groups. Significant
differences were obtained among means
using Duncan's Multiple Range Test at
p<0.05.

3. RESULTS AND DISCUSSION

3.1 Observations

At the beginning of the experiment, all animals
were apparently healthy and agile. Adult male
Wistar rat is characterized by wide head, long
ears and a tail length with pinkish eyes, smooth
white hairs, dark brown stool etc. Animals
showed signs of heavy breathing, Weakness and
fatigue, Loss of appetite and frequent urination,
little or no movement, High mortality rate.

N/B: After the second week of inducing
pancreatic damage with Alloxan, the animals
feeding habits and urine outputs returned to
normal.

The antidiabetic, hypoglycemic and therapeutic
effects of methanolic leaf extract of Mentha
piperita was tested and confirmed against the
diabetogenic effect of alloxan monohydrate on
the blood sugar levels, insulin and the pancreas.
Exposure of Groups C and D to alloxan
monohydrate caused severe damage to the
endocrine pancreas with a highly significant
decrease in the insulin levels. The healing effect
of mentha piperita was evaluated on the cells of
the pancreas (group D) which showed a
moderate regeneration after cellular necrosis of
the  pancreas. Although all in vitro
experiments hold limitations with regard to
possible in vivo efficacy, the results of this study
deserve attention with regard to antioxidative
and possible anti-diabetic therapy that form a
basis for future research. Even though
essential oils might not be ideal for the
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treatment of human cancers, the oll
tested certainly deserves some further
investigation.

Mentha  piperita leaf contain  naturally
dynamic synthetic substances for example
Ammodendrine, Tannin, spartein,

proanthocyanidin, steroids, flavonones etc which
were found in high quantity in fresh samples of
methanolic leaf extract while moderately present
in dried sample. This may be due to the moisture
content in fresh sample which vyielded
concentration of constituents to be higher, this
finding is in line with Banday et al., Diabetes
mellitus is a complicated disorder that results
from impairment of insulin action or
secretion seen in chronic hyperglycemia and
long term severe complications [25].

The study reports the median lethal dose of
methanolic extract used showed zero mortality
with toxicity above 5000mg/kg. The study
findings showed a significant (p<0.05) increase
in body weight in non-diabetic groups A and B,
while groups C and D had a non-significant
increase in bodyweight. The report of Kim et al.
[26] revealed a significant reduction in the
bodyweight of alloxan-induced diabetic wistar
rats, this contradicts the study report of a non-
significant decrease. However, the report of Jain
et al. [2] referenced anomalies in alloxan-induced
diabetic model indicating a non-significant
reduction in bodyweight, which supports study
findings. Mechanism of action for mentha piperita
shows a non-significant increase in bodyweight
of infected animals.

Group A (control) was used in comparison to
Groups B, C, D to show the effects of methanolic
leaf extract on mentha piperita on blood glucose
levels. At Week 0 (before extract administration);
study showed a significant increase (p<0.05) on
the effect of mentha piperita on blood glucose
level on Group D, Group B (mint only) showed a
non-significant (p>0.05) decrease in blood sugar
levels when compared with Group A (Control).
Group C (Alloxan only) showed a non-significant
decrease in glycemic profile in comparism with
group A (control).

At Weeks 2, 4 and 6 of mentha piperita leaf
extract administration; study reports groups C
(alloxan only) and D (alloxan and mint) showed a
non-significant increase on the effect of “mentha
piperita” on blood sugar level in comparism with
Group A. Group B (mint only) showed a non-
significant decrease in blood sugar level when
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compared with Group A. Group D (alloxan and
mint) showed an initial significant increase in
blood sugar level which later showed a non-
significant decrease after 42 days of
administration 400mg/kg methanolic leaf extract
of mentha piperita. This study has similar report
with Behzad et al. [19] revealing a significant
decreased blood glucose level following
metformin administration.

The study on insulin levels revealed significant
decrease between pairs of diabetic groups C
(alloxan only) and D (alloxan and mint) in
comparism with Group A (Control), group B
showed a non-significant decrease in insulin
levels in comparism with Group A. The
physiology behind the decrease could be
attributed to the presence of ROS generation

leading to insulin insensitivity [27]. These findings
indicates that groups C and D are more
susceptible to diabetes mellitus than A and B.
Diabetes mellitus results from the impairment of
insulin action or secretion seen in chronic
hyperglycemia [28]. Insulin levels of groups A
(control) and B (mint only) were significantly
higher than that of C and D. This results confirms
pancreatic damage of beta cells in groups C and
D. After treatment, the increase in insulin
levels of group D (alloxan and mint) when
compared with Group C (alloxan only)
revealed the presence of flavonones in the
extract has the potency to alleviate damage
caused by alloxan. This study agrees with
Arikawe et al. [29] and Arshad et al. [30]
revealing a significant reduction in insulin level
following alloxan toxicity.

Table 1. Effect of methanolic leaf extract of mentha piperita on the weight of alloxan-induced
pancreatic damage on adult male wistar rats

Groups Weight(g) Mean+SEM t-Value Mean Difference p-Value

Group A Initial 141.08+£3.74 -5.022 -35.7250 .015*
Final 176.8+10.12

Group B Initial 143.58+2.95 -3.534 -55.1750 .039*
Final 198.75+£12.79

Group C Initial 168.63+8.89 -3.759 -50.2667 .064
Final 218.9046.52

Group D Initial 152.53+0.58 -1.679 -47.2667 .235
Final 199.80+27.79

Table 1. Data was analyzed using a paired sample t-test and results were considered significant at p < 0.05.
Results showed a significant (p<0.05) increase in the bodyweight in groups A and B (non-diabetic groups);
Groups C and D (Diabetic groups) showed a non-significant decrease (p>0.05) in the bodyweight

Group A (Control)
group)

® Initial

® Final

Group B (Mintonly Group C (150mg/kg Group D (150mg/kg
of Alloxan Only)

of Alloxan +
400mg/kg of Mint)

Fig. 1. Bar chart shows the initial and final body weights of all groups in various experimental
groups studied as represented in Table 1
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Table 2. Effect of methanolic leaf extract of mentha piperita on the blood glucose levels on

alloxan-induced diabetic male wistar rats

Weeks Groups MeantSEM Mean difference  p-Value f-Value
Week 0 Group A 106.667+4.48 - - 5.21
Group B 90.800+5.94 15.8667 .857
Group C 261.000+10.94  -154.3333 .109

Group D 382.200+£120.13 275.5333" .012*
Week 2 Group A 106.867+4.28 - - 1.90
Group B 93.33346.22 13.5333 .899
Group C 218.400+63.18  -111.5333 311
Group D 306.600+131.27 -199.7333 .089
Week 4 Group A 115.333%4.40 - - 1.79
Group B 92.500+5.79 22.8333 .753
Group C 198.667+58.86  -83.3333 .269
Group D 231.667+79.44  -116.3333 136
Week 6 Group A 119.533+6.27 - - 1.77
Group B 91.667+6.56 27.8667 461
Group C 173.333+49.69  -53.8000 174
Group D 129.133+6.43 -9.6000 797

Table 2; Data was analyzed using a one-way ANOVA test and results were considered significant at p < 0.05.
Results showed non-significant (p>0.05) increase in blood sugar levels in all groups except Group D (diabetic

group treated with 400mg/kg of mentha piperita) at week 0

Table 3. Effect of methanolic leaf extract of mentha piperita on the insulin levels of alloxan-

induced diabetic model

Groups Mean+SEM p-Value
Insulin levels  Group A ( Control; feed and water only) 6.09£0.73 -
(miufl)
Group B (Mint only) 6.03+0.23 0.92
Group C (150mg/kg of alloxan monohydrate only)  1.64+0.24 0.000*
Group D (150mg/kg) of alloxan monohydrate and  2.40+0.34 0.000*

treated with 400mg/kg of mentha piperita)

Table 3 showing
followed by post

the serum insulin levels of all experimental groups after administration period. One way ANOVA
HOC fishers LSD multiple comparism was utilised and values were considered significant at f(3,
8) =29.27, p < 0.05

Blood Glucose Level

! g I ® Blood Glucose Level
i i

Group A Group B (Mint Group C Group D
(Control) only group) (150mg/kg of (150mg/kg of
Alloxan Only) Alloxan +
400mg/kg of
Mint)

Fig. 2. Bar chart showing the blood glucose levels of all experimental groups, confirming type

1 diabetes mellitus studied as represented in Table 2
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Blood Glucose Level

- - . . m Blood Glucose Level

Group A Group B (Mint Group C Group D
(Control) only group)  (150mg/kg of (150mg/kg of
Alloxan Only) Alloxan +
400mg/kg of
Mint)

Fig. 3. Bar chart showing the blood glucose levels of all experimental groups at week 2 studied
and represented in Table 2

Blood Glucose Level

M Blood Glucose Level
Group A Group B Group C Group D
(Control) (Mintonly (150mg/kg (150mg/kg
group) of Alloxan of Alloxan +
Only)  400mg/kg of
Mint)

Fig. 4. Bar chart showing the blood glucose levels of all experimental groups at week 4 studied
and represented in Table 2

Blood Glucose Level

200

100 -+
0 - ® Blood Glucose Level

Group A Group B Group C Group D
(Control)  (Mintonly (150mg/kg of (150mg/kg of
group)  Alloxan Only) Alloxan +
400mg/kg of
Mint)

Fig. 5. Bar chart showing the blood glucose levels of all experimental groups at week 6 studied
and represented in Table 2
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Insulin(miu/I)

H Insulin(miu/1)

Group A Group B Group C Group D

Fig. 6. Bar chart showing the insulin levels of all experimental groups after administration in
Table 3

Effect of methanolic leaf extract of mentha piperita on the histology of the pancreas:

Plate 1-4. Plate 1 shows Normal histological features of endocrine pancreas in the control
group A (H&E x100). Photomicrograph section of the pancreas shows well-spaced pancreatic
acinar cell (PA) and islet of Langerhans (IL) appearing normal; Plate 2 shows Normal histology
showing lobules of predominantly exocrine pancreatic glandular tissue with focal clusters of

endocrine cells (arrow).H&E X100. Group B received 400mg/kg of mentha piperita; Plate 3

shows moderate necrosis of the endocrine pancreatic cells, lesions and morphologic

alterations in the pancreatic islets of diabetic wistar rats of Group C (alloxan only); Plate 4
shows lobulated pancreatic tissue with minimally depleted endocrine pancreas cells, showing

the anti-oxidant and anti-inflammatory effects of mentha piperita on the endocrine pancreas
(H&E 100)
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4. CONCLUSION

The results presented in this study strongly
suggests that mentha piperita is an effective
therapeutic intervention for the treatment of type
1 diabetes mellitus.
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