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Abstract
Keywords The presented work aims to evaluate the efficacy of Cucumis sativus
C. sativus, HDL,LDL, Fecal fats, (Cucumber) peel methanol extract on diabetic-obese (Diaobese) albino mice
HED, anti-cancer in ameliorating hyperglycaemia, obesity, and dyslipidemia. The animals in
the experimental groups were as follows: two doses of hydromethanolic
Article History extract of C. sativus at the doses of 250 mg/kg and 450 mg/kg, a
Received: 29 May, 2025 glucophage-treated group, and another group fed on an HFD and a control

Accepted: 08 August, 2025 group. In the present study, HFD caused substantial weight gain and the
Published: 29 August, 2025 HFD group gained an average of 76.23 % of their initial body weight
compared to 35.12% of the ND group. The higher dose of C. sativus extract

Copyright @Author at 450 mg/kg produced a greater reaction than 250 mg/kg on weight
Corresponding Author: * change, blood glucose level, and lipid profiles. More significantly, where a
Khalid Hamid higher dose of 450 mg/kg dose, it reduced average blood glucose from

259.34 mg/dL to 175.34 after six weeks while other essential biochemical
parameters such as total cholesterol, LDL, and triglycerides were also
reduced to near normal levels while body HDL level is raised. Concerning
fat absorption, the fecal fat analysis suggested a lowering of fat absorption
since both doses of C. sativus extract increased fecal fat content, although
not as steeply as glucophage. The methanol peel extract showed significant
response to the HL-60 xenograft cancer cells modeland significantly
decreased tumor weight by 1.45 + 0.56 g and the inhibition rate of tumor
growth of 46% while the the standard drug vinblastine had the tumor weight
of 1.94 £ 0.21 g and the inhibition rate of 62 % thereby indicating that
the peel extract has therapeutic properties.

This study therefore indicates that C. sativus peel extract may be of potential
beneficial value in terms of its use as a natural supplement to manage
metabolic disorders such as diabetes and obesity at higher concentrations of
the extract.
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INTRODUCTION

The international prevalence of obesity as well as
type 2 diabetes mellitus (T2ZDM) has emerged as an
essential problem in public health due to the rising
prevalence rates of the condition and related
comorbidities. Data obtained from the WHO
reveals that the assessments of obesity have thrice
the number they were in 1975 with a population of
around 650 million obese adults . This worrisome
situation is closely associated with an emerging
increase in T2DM, which presently impacts more
than 463 million people globally, according to
forecasts, the number of T2DM patients may soon
exceed 700 million by 2045 (Zang, et al. 2015) [1].
Being overweight is generally viewed as the main
root cause of insulin resistance, which is identified
as the root cause for the development of T2DM and
other metabolic disorders including cardio-vascular
disease, hypertension, and dyslipidemia
(Michaelidou, et al. 2023) [2].Many studies reveal
that the methanol extract of cucumber peel
possesses the ability to suppress tumor growth and
decrease the tumor weight in various experimental
animals. Probable mechanisms for these effects
include apoptotic activity, inhibition of oxidative
stress, and inhibition of cancer cell growth signals.
While its effective rate is lower than traditional
chemotherapeutic agents such as vinblastine,
cucumber peel extract has the advantage of a
potential natural therapy or adjuvant for cancer
therapy; Its focus is on its value for therapeutic
research and development [3].Most of the
pharmacologic therapies used to fight obesity and
diabetes comprise insulin sensitizers and anti-
obesity drugs, which are accompanied by numerous
unwanted effects that may hamper patient
compliance and deteriorate the patient’s state
(Michaelidou, et al. 2023). These problems have
necessitated the search for safer natural products
that can treat those chronic conditions with little
side effects [4].Melon scientifically called cucumis
melo is a popular fruit in the market for its qualities
such as being a natural coolant and the presence of
antioxidants. Besides being a popular fruit with
good taste and a source of nutrients, melon
possesses various bioactive system that comprises
polyphenols, flavonoids, carotenoids, and dietary
fiber (Tuama and Mohammed 2019) [5]. These
phytochemicals have been described in the recent
past to have some benefits to health such as anti-
inflammatory, antioxidant, and anti-diabetic. For

example, polyphenol contents enhance glucose
metabolism and insulitis while flavonoid contents
modulate lipid metabolism and decrease fatty
tissues (Li, et al. 2020) [6].Due to the past findings
showing that dietary intervention plays a proactive
role in obesity and diabetes management, the
present study intends to assess the effects of Cucumis
sativus extract in controlling obesity and diabetes
using a high-fat diet-induced in vivo model. This
possible that this natural extract will be proven to
have behavioral characteristics that make it an
effective acar therapeutic ‘option to enhance the
management of some of these prevalent metabolic
disorders. The specific aims of this present study are:
To evaluate the effect of Cucumis sativus peel extarcts
on body weight, fasting blood sugar levels, lipid
profile, and fecal fat contents with reference to a

high-fat diet [7].

Materials and methodology:

This section contains the information about
chemicals, reagents, plant materials, mice model
and techniques used in the current study. The
whole methodology adopted for current study is
depicted-in the following figure.

Plant collection

C. sativus plants were gathered from different
locations in the Lahore region. Leaves and seeds
were discarded from the plants. Identification of all
the above-mentioned plant materials was done and
validated by the Department of Botany Govt.
College University Lahore. Original voucher
specimens of the tested plant were deposited in the
Department of Botany for further use and reference
with reference numbers Ge.Herb.Bot 2535. These
fruits and peels were washed and dried under
ambient conditions for seven days, and the resulting
peels were ground to a fine powder. These
powdered samples were then lyophilized for further
characterization [8].

Extract preparation

The extract was obtained according to a standard
procedure, with certain changes (Phuyal, et al. 2020)
[9]. Extraction was made by adding 10g of peel
powder to 100 mL of solvents ( 70% methanol). The
mixture was allowed to ferment in a half-shaded area
for about the period of seventy-two hours. After this,
each extract was sonicated for 30 minutes at the
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Soniprep150. The solvent was then removed using
a rotary evaporator for the sample to dry. The
obtained extracts were stored at -20 °C to be used in
further investigations.

Experimental Design
This experimental protocol was approved by the

Ethical Committee of the Department of
Biochemistry and Biotechnology, Government
College University Lahore under registration

number GCU-IIB-451. In this study, a mice model
was employed to determine the efficiency of the C.
sativus peel methanol extract on diabesity with the
C. sativus peel extract being characterized to be the
most potent in our previous studies (ABBAS, et al.
2022). Sixty albino mice, 6-7 weeks old, weighing
30.08 + 3.18 gm, were randomly purchased from the
nearby market and acclimatized for one week in the
animal facility of GCUL [10].

Before the experimental phase was started, all mice
were given a standard diet, and tap water to
standardize their metabolic rates. They were kept in
cages under standard vivarium conditions with the
light/dark cycle of 12/12; temperature 25-30°C,
humidity 55+5.

Glucose tolerance test

The glucose tolerance test was performed to evaluate
mice's ability to regulate blood glucose levels and to
understand the effect of experimental treatments on
glucose metabolism (Bartoli, et al. 2011). The mice
ate and drank only water for about 20 hours before
the experiment started. The pre-intervention blood
glucose level was determined using a glucometer
(Accu-Chek, Roche Diagnostics). At the end of the
30 min, each mouse was given an oral ingestion of
0.5ml/100g body weight of 20% (W/V) glucose.
Glycemic control was measured by blood sugar level
after glucose challenge at 30, 60, and 120 minutes
and the mean glucose level of each group at each
time was described [11].

HFD therapy

The mice were divided into two groups, the HFD
group containing 45 mice, and the ND group
containing 15 mice. HFD-grouped mice were then
fed a high-fat diet (HFD) comprising 28 % protein,
45 % corn starch, 8 % sucrose, 4 % corn oil, 3 %
cholesterol, 4.2 % vanaspati ghee, 1.5 % coconut
oil, 4.3% butter, 1 % minerals, and 1 % vitamins.

On the other hand, the normal diet (ND) was

composed of 28% protein, 55% starch, 11% sugar,
and 4% maize oil, 1% mineral mixtures, 1% vitamin
mixtures given to the ND group. The consumption
of the HFD remained constant for 10 weeks while
body weight changes were recorded per week (Silva,
et al. 2020) [12].

At the end of ten weeks in the HFD group, the
mice’'s BMI was recorded. Obese mice were
identified as those with a body mass index of more
than 29.9 kg/m?. Diabetes was then brought about
by injecting aloxan (160mg/kg body weight)
dissolved in 5ml normal saline intraperitoneally. At
62 hours, blood samples were obtained from the
lateral tail veins for determination of blood glucose
using a glucometer (ACCU-CHEK Roche USA
Inc.). Diabetes in mice was defined by blood glucose
level greater than 200 mg/dL and only those
animals were used for the study. The HFD-treated
mice were now considered as dia-obese and then
divided into five groups, each consisting of six mice:
1 normal diet group, 2- untreated dia-obese group,
3-Glucophage treated dia-obese group, 4-dia-obese
group treated with 250 mg of peel extract and 5-dia-

obese group treated with 450 mg of peel extracts
[13].

Acute toxicity test

The acute toxicity test was performed with previous
reported method with some modifications
(Kifayatullah, et al. 2015) on adult female Albino
mice with an initial body weight of between 25-30
grams. First, one mouse was given an extract dose of
2,000 mg/kg bw and received an examination at 30-
minute intervals for the initial 4 hours of
observation time. Observation went on for some
time every 24 hours when it supplemented the
monitoring. Further five mice of comparable body
weight were also treated with the same 2,000 mg/kg
bw extract dose and behavior was monitored in the
same manner. Special focus was kept on episodes of
mortality, diarrhea, or vomiting for 14 consecutive

days [14].

Hypoglycemic and  hypolipidemic  effects
evaluation

The hydromethanolic extracts of Cucumis sativus
peels at doses of 250 mg/kg and 450 mg/kg were
administered orally in HFD-treated and alloxan-
induced dia-obese mice (obese- diabetic) (test
groups) using reported method with modifications

(Aissaoui, et al. 2011). The positive control was
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treated with Glucophage while the negative control
was treated with distilled water. All the treatments
selected were in the form of administrations with
observed daily doses over six weeks. Blood glucose
levels (BGL) were determined from the tail of each
mouse through blood sampling. Further, total
cholesterol, triglycerides, and  high-density
lipoprotein cholesterol levels were determined with
the use of a portable lipid profile meter [15].

Body weight changes

Food intake expressed in grams of food consumed
per day per cage and body weights of each group
were recorded weekly (Yang, et al. 2014). The body
weight of each mouse was taken and recorded once
a week. The lower dose was used to compare it with
the higher dose (450 mg/kg) to establish if the lower
dose could elicit similar /enhanced effects than the
higher dose. The design of the experiment allowed
for the measurement of the percentage of change in
body weight at the end of the six-week trial based on
weight recorded at baseline in week O [16]. The
percentage weight gain was determined using the
following formula:

Weight change percentage formula = [new weight -
initial weight]/initial weight x 100 or simply Final
weight /initial weight.

Fecal fats

The mice's fecal fat was determined using the
following slight modification of a previously
documented method (Lee, et al. 2013). Briefly, the
sample was prepared by weighing fecal matter 1.0 g
adding it to 10 ml of distilled water, and
homogenizing the contents. The blend was put in
the refrigerator for 24 hours at 4°C and then
vortexed for one minute. Lipid extraction was
performed by adding 10 ml of acetone: To 1 ml of
the fecal sample, the following stages were applied:
first, the mixture of ethanol (1:2 v/v) to the fecal
sample for 30 min and then the addition of 3 ml of
chloroform and distilled water, stirring for 40 min.
The lipophilic layer was collected after centrifuging
the mixture at 6000 rpm for 15min and vacuum-

drying [17].

Cell culture

Responsible promyelocytic leukemia cell line
derived from human (HL-60) were from the ATCC
(American type culture collection). RPMI-1640

medium was used as growth medium for the cells in

this study; this medium was supplemented with
10% FBS (fetal bovine serum) which contains
essential growth factors; 3 mM L-glutamine was
added for protein synthesis; and antibiotics (150
Units/mL penicillin and 150 pg/mL streptomycin)
to minimize contamination. The culture system was
kept under conditions that favored physiological
health at 37°C under conditions of supplemented
humidity of CO2 and air as it helped the cells to
grow vigorously. This standard operating procedure
made it possible to have HL-60 cells ready for the
other experimental assays in the following way [18].

Invivo Anticancer assay

For the purpose of tumorigenesis, 1 x 107 of HL-
60 cells in 100 pL culture media were injected
subcutaneously into the flank region of each
mouse. To allow tumor development, animals were
not treated until study day 12, and solid tumor
development was confirmed. When the tumor sizes
were about 200 mm?3 the animals were randomly
assigned into three groups with six mice each.
Treatments were administered intraperitoneally
(i.p.) every four days with 30 pL of either:

1% DMSO as the control group could be used for
the present study, methanol extract (450 mg/kg),
group and

Vinblastine (100 pug/kg):- This is commonly used
standard chemotherapeutic agent.

Tumor development was assessed thereafter daily
for size measurements from day 12 until week 6
post-implantation. Tumor dimensions (length and
width) were measured with calipers every four days,
and tumor volumes were calculcated using the
formula: Tumor volume (mm?3) = ¥4 xLxW ?
where L is the greatest dimension of the tumor and
W is its shortest. Furthermore, the body weights of
the mice were measured intermittently to evaluate
general physiological impacts of the treatments.

All mice were then sacrificed at the end of the study,
the tumours were removed, weighed and the
volumes recalculated using the above formulae. This
general structure of the experiment gave
understanding about the impacts of the two
explored (methanol
vinblastine) upon tumor volume and advancement

in HL-60 xenograft model [19].

treatments extract and
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Statistical analysis

Data analysis was done using the statistical tool,
Minitab software version 16.01 and the analysis type
used was analysis of variance (ANOVA). Anything
with a pwvalue of less than 0.05 was taken as
statistically significant. For several sets of numerical

values, standard deviation was computed to

determine the extent of variation within the data

(20].

Results:

HFD treatment

The results of HFD treatment for the period of 10
weeks are depicted in the following figure 1.
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Figure 1. Body weight changes comparison between
ND and HFD groups during HFD treatment for 10
weeks, the HFD treated mice group exhibited
significant (p<0.05) weight changes as compared
with ND treated group.

Glucose tolerance

These findings lucidly pointed to the glucose
tolerance test; glucose levels increased from 90 + 5.8
to 154 + 3.8 within half an hour and then declined
after sixty minutes. All groups that received glucose
had restored glucose levels at 120 minutes to those
of the normal group [21].

Acute toxicity test

In the acute toxicity test, none of the mice showed
any sign of mortality or abnormal behaviour hence
the LD50 for mice is more than 2000 mg/kg bw.
This means that the tested extract dose of 450
mg/kg bw is within a safe range in the further
evaluation of the hypoglycemic and hypo-lipidemic
potential of the extract.

Hypoglycemic effect of methanol peel extract
The results of the effect of methanolic extract of
C. sativus peel extracts on the blood glucose level
of albino mice are shown in Table 1. The normal
control group showed minor variation in blood
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Table 1: Effect of methanol peel extract on blood
glucose mg/dl level in mice model

reatment group 0 week 1 week 2 Week 3 week 4 Week Week 5 Week6

Normal control 75.5 +1.66 6.23+x1.04 00.02 +0.98 9.23 £ 1.45 17.34 +2.03 8.34 £ 1.04 17.78+ 2.11

Diaobese- 320£1.23 336 +1.54 335+0.76 338 +1.45 340+2.23 344 +1.12 346 +1.13

untreated

Diaobese- 260 +0.23 122 £.166 198 £0.65 178 +1.11 168 £2.23  62.23 £1.34 58.43+1.05

Glucophage

diaobese-250 mg 62.23 £0.97 152 £0.77 38.12+1.34 26.23+1.23 220 +2.21 20.32+1..23 16.23+1.24

extract

diaobese-450 mg 59.34 £1.23 43.67+1.2 20.56x1.34 98.56+2.09 88.78+1.087 80.34 £0.32 75.34+0.33

extract
Body weight gain untreated, diaobese glucophage, diaobes low dose
Figure 2 represents the results of percentage body (250 mg) and high dose (450 mg) extract treated
weight gain over 6 periods of the week for different groups.

treatment groups i.e. Normal group, dia-obese

200
& ‘ ——a
£ 1% ———
& 0 o = o ax » u
E vy
.% 0 1 2 3 4 5 6
3
< Weeks
S
8
—o—ND —#—Diaobese untreated
—&— Diabobese-glucophage Diaobese-250mg extract
Diaobes-450 mg extract
Figure 2. Effect of methanol peel extracts on weight Fecal fat contents
gain percentage in various treatment groups in mice The outcome of the effect of methanol extract
model, the methanol peel extract at dose 450 mg/kg on the fecal fat contents in mice model is shown
exhibited significant (p<0.05) and comparable in the following Figure 3.

weight reducing effect with glucosephage.
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Figure 3. Effect of methanol peel extracts fecal fats Lipid profile
contents % in HFD induced diabetic mice, the The results of the effect of methanol peel extracts on
methanol extract at 450 mg/kg dose significantly various treatment groups of mice models are shown
increased fecal fats in mice model. in Table 2.

Table 2. Effect of C. sativus peel extract on lipid profile in mice model

athological D iaobese- iaobese- iaobese- 250mg iaobese- 450mg
rrameters 1treated lucophage tract tract

otal cholesterol 1.34+0.20 11.10£0.02 1.67+0.56 £.23+1.23 3.23+0.87

1g/dl)

DL (mg/dl) 1.22+1.11 3.23+1.32 ).45+1.09 ).0+0.09 1.45+0.82

DL (mg/dl) 7.12+1.82 1.23+1.23 ).34+0.02 £0.34 ).12+0.56
riglycerides (mg/dl) ).34+1.23 30.34+1.23 ).34+2.34 ).1+0.34 .67+1.005

Influence of peel extract on Tumor Weight and Vinblastine sulphate (100 p g/kg) for specific time
Volume in Vinblastine Induced Xenograft intervals to assess tumor weight and tumor volume

Model are given in the table 3 and figure 4.
The animal were administered either 1% DMSO (as

a control), methanol extract (250 mg/kg) or

Table 3: Effect of Peel extract on tumor size

reatment hmor weight hibition rate
6 DMSO 12 £0.34

nblastine D4 +0.21 %

ethanol peel extract 45 + 0.56 %
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Figure 4.The ability of peel extract to inhibit growth
was investigated in an in vivo xenograft model. The
antitumor effects of peel extract and vinblastine on
HL-60 human leukemia tumor xenografts in albino
mice were evaluated. Both agents helped to cut
down tumor growth in the tested animals.
Quantitative tumor growth data was used which was
presented as mean tumor volume (mm?3) = S.D,
calculated using caliper measurements. 1/2xlength
xwidth?. Tumor volumes were taken at day 12,
16,20, 24, 28.32 and 36 after tumor implantation
contrasting the result from the 1% DMSO control
group with the vinblastine and peel extract
treatment groups.

Discussion

HFD treatment

The results of HFD treatment are given in the figure
1. This bar graph shows the comparison of the
amount of body weight, gained in grams across two
mice groups weighing over a period of 10 weeks, fed
on a normal diet and highfat diet groups
respectively. In the beginning, the increase in weight
in both groups seems to be almost the same but
starting from week 4 there is a clear distinction as
evidenced by the graph in figure 1. In the present
study, the HFD group has a higher rise in body
weight compared with the ND group, which reflects
a drastic influence of the high-fat diet on weight
gain. As the experiment ended in the 10th week, the

Vinblastine 100mg/kg

20 24 28 32 36

No. of Days

Peel extract 450 mg/kg

HFD-fed mice gained 76.23% of the body weight,
which was much higher than a 35.12% increase in

mice fed on the normal diet. This weight gain
indicated in the HFD group marked the
development of obesity reached a substantial level.
Also, the BMI was increased in the HFD-treated
mice to about 80% of that in the normal diet group.
Earlier studies have pointed towards the HF diet’s
ability to cause a quick gain in body weight due to
increased energy intake and its effect on lipids. For
example (Hariri and Thibault 2010) found out that
rats fed with HFDs exhibit higher body fat content,
adiposity, dysfunction which
paralleled the slow weight gain observed in the
current HFD group. These effects are attributed to
the body's adjusting and adapting mechanisms in
response to excessive intake of fat which include
energy-storing mechanisms, decreased, metabolic,
and dynamic efficiency, and changes in insulin
experience hence benefiting long-term weight gain.

and metabolic

Hypoglycemic effect

The data presented in Table 1 reveals the impact of
methanol peel extract at two dosages (250mg & 450
mg) on the average blood glucose of the di-obese
mouse model for six weeks. In the Diaobese-
untreated group, the blood glucose level raised
progressively from baseline 320 mg/dL to week 6
346 mg/dL and showed that hyperglycemia has
worsened over time without any treatment. On the
other hand, the Diaobese-Glucophage group that
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received a standard antidiabetic drug had a
significant reduction of blood glucose from 260
mg/dL at baseline to 158.43 mg/ dL at week 6.
Likewise, both the low and high doses of methanol
peel extract had the potential to lower glucose levels
compared to the normal extract at 450 mg was more
potent. The 450 mg dose showed a greater decrease
in blood glucose from 259.34 mg/dL initially to
175.34 mg/dL by 6 weeks and the 250 mg dose,
reduced blood glucose level to 216.23 mg/dL only
by week 6. Such outcomes imply that methanol peel
extract possesses antihyperglycemic properties
especially in the more concentrated extract hence
providing proof that the extract could be a better
supplement to glucophage. From this, it can be
inferred that the extract has the potential to work as
an auxiliary treatment for diabetes.

The changes observed here can be compared with
the results obtained in other experimental studies
with effective plant-based anti-diabetic agents, in
which increased dosing results in improved
hypoglycemic activity (Singh, et al. 2013). As in
similar cases with other botanical extracts, the
Diaobese one may interfere with glucose-utilizing
mechanisms by increasing insulin sensitivity or
glucose utilization in the tissues.

Body weight gain

Figure 2 depicts the changes in body weight gain
across six weeks for five different groups: Normal
Diet (ND), Diaobese-untreated SO, Diaobese-
Glucophage, Diaobese-250 mg extract, Diaobese-
450 mg extract. The data presented below shows the
effect of varying treatments on the body weight of
their diaobese model, the wuntreated, the
Glucophage treated as well as the experimental
Diaobese extract group.

The dia-obese glucophage-treated group showed a
significant decrease in body gain percentage from
the first week, from week 2 there was relatively a
steady weight gain percentage and remained
consistently below that of the untreated group. The
dia-obese 250 mg extract-treated group exhibited
steady and moderate weight-reducing efficacy
throughout the treatment. The 450 mg treatment
group showed significant weight-reducing efficacy
with weight gain percent staying below 30% after 6
weeks of treatment, closer to the Glucophage
treated group, and the higher dose of peel extract
was more potent in weight control.

Thus, the 450 mg of dia-obese extract had the lowest
values for body weight gain among the dia-obese
groups compared with the other group. The
observed dose-dependent therapeutic effect signifies
that probably higher concentrations of the peel
extract might afford a deeper influence on the
regulation of body weight, possibly by increasing the
strength of the bioactive principles present in the
extract and possibly eliciting a mechanism of action
similar to that of the glucophage where it decreases
the circulating glucose levels and increases insulin
sensitivity (Han, et al. 2011). Previous studies
conducted on plant sources of anti-obesity
interventions like ginseng and bitter melon also give
credence to this effect whereby high doses of the
extract can bring about an impressive decrease in
body weight through numerous integrated
metabolic mechanisms, including inhibition of
lipogenesis and promotion of energy expenditure
(Seo, et al. 2019)

Bioactive extracts containing polyphenols and
alkaloids show better insulin sensitivity, the
reduction in lipid deposition, and hence decrease
the differentiation of adipocytes-all the factors that
may collectively lead to weight gain or potentially
weight loss in obesity and diabetic animal models
(Wang et al., 2017; Qiu et al., 2019). Furthermore,
the results from the present study have shown that
the anti-hyperglycemic potency of peel extract,
especially at the higher tested doses, is in line with
the effects that have been associated with other
active herbal compounds including kaempferol and
rutin as confirmed by HPLC analysis in our
previous studies (ABBAS, et al. 2022), (Raza, et al.
2019) are capable of mimicking the effects of
pharmacological —agents metabolic
regulation.

active in

Fecal fats

Figure 3 presented the results of the fecal fat content
percentage of each treatment group of the diabetic-
obese (Diaobese) mouse model with the normal
control (ND) group. The fecal fat content in the
Diaobese group is significantly higher (10.56+0.55
%) than that in the ND group, which could be due
to the change in fat metabolism or absorption in
diabetes-induced  obesity  without
Glucophage raises fecal fats making it possible that
this agent may inhibit fat absorption or increase fat
excretion in connection to action of weight and
lipid regulation. Peculiarly, both 250 and 450 mg of

treatment.
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the methanol peel extract also increased fecal fat
relative to (7.67 = 0.09 and 9.55 + 0.74 respectively)
that of the ND group, although this effect was less
profound than in Glucophage treated animals.
Because all the extract treatments had stabilized
equal fecal fat averages, it is hypothesized that the
extract, similar to Glucophage, had slightly matched
abilities in decreasing fat absorption, which may
explain  previously seen  weight tempering
tendencies.

Interacting with PL and increasing lipolysis can also
be quoted as productive approaches to weight
control. This present work also suggested that C.
sativus peel extract reduced weight gain in mice fed
a highfat diet through the limitation of fat
absorptions in the gut. Earlier research has also
backed up these findings (Kiibeck, et al. 2016).
Thus, this investigation  establishes  the
consciousness by C. sativus extracts of an increase in
fecal fat excretion and plays a noteworthy role in the
decrease in body weight gain among the treated
mice hypothalamus, which in turn reduces appetite.

Lipid profile

Table 2 shows the result on lipid profiles of the
diaobese mouse supplemented with Cucumis sativus
(cucumber) peel extract. These lipid indices involve
total cholesterol, low-density lipoprotein (LDL),
high-density lipoprotein (HDL), and triglycerides,
and give information on the possibility of using C.
sativus extract at 250 and 450 mg daily doses as a
diabetic therapeutic agent compared to the
untreated and Glucophage treated diabetic groups.

Treatment with methanol extract of Cucumis sativus
at 250 mg and 450 mg/kg on the lipid profile of
diabetic mice was significant. The higher dose of
450mg/kg brought levels down to 53.23 + 0.87 total
cholesterol, paralleling the normal control 52.34 +
0.20 and almost at par with the standard drug
Glucophage 51.67 + 0.56. Serum LDL
concentrations too reduced significantly to 22.45 +
0.82 mg/dL at this dose than the untreated diabetic
group of 68.23 + 1.32 mg/dL. Similarly, triglyceride
concentration reduced to 31.67 + 1.00 mg/dL
which is as close as possible to normal ranges of
30.34 £ 1.23 mg/dL. Both doses of the extract also
moderately increased high-density lipoprotein
(HDL) with 450 mg/kg raising HDL to 29.12 £ 0.56
mg/dL similar to that of Glucophage 29.34 + 0.02
mg/dL. Taken together, these outcomes imply that
C. sativus extract exhibits substantial therapeutic

potential on lipid profiles in diabetic conditions,
especially at 450mg/kg, and responds similarly to
conventional pharmacotherapy.

This is in line with increasing evidence for the role
of plants in the treatment of metabolic disorders
because they are less likely to have major side effects
and their mechanisms of action are diverse .

These observations are also in consonant with other
published literature on the mechanism of action to
reduce hyperlipidemia in animals or men using
plant extracts possessing antioxidant and anti-
inflammatory properties. For instance, bitter melon
which is found to have similar properties as flaxseed
has reduced LDL and triglyceride levels in diabetic
and obese animal models while increasing HDL
(Massa, et al. 2016). These combined findings in the
reduction of total cholesterol, LDL, and
triglycerides evident in the present study and
previous literature indicate that C. sativus plant
extracts might provide an effective natural
supplement or an addition to synthetic
hypolipidemic drugs for the management of
dyslipidemia among metabolic syndrome patients.

Influence of peel extract on Tumor Weight and
Volume in Vinblastine Induced Xenograft Model
The table 3 reflects the differences of 1% DMSO,
vinblastine and methanol peel extract treatment to
tumor weight and inhibition rate in mice model.
The 1% DMSO group acted as the control
possessing the largest tumor weight of 3.12 + 0.34 g
and no inhibitory effect. Vinblastine on inhibiting
tumor weight to 1.94 + 0.21 g and has a better an
inhibition rate of 62 %. Notably the methanol peel
extract had similar tumoricidal effect by making the
tumor weight to be 1.45 + 0.56g accompanied by a
lower inhibition rate of 46%. As indicated above,
the results also indicate that there is a probability
that methanol peel extract has therapeutic end
product though slightly lower than that of
vinblastine.

The graph (figure 4) illustrates the tumor volume
progression over 36 days for three groups: There
were another group which received only DMSO,
one group which received vinblastine at a dose of
100 mg/kg and another group treated with peel
extract at a dose of 450 mg/kg. As compared to the
control group, the test groups show significantly
reduced tumor volume the differences in size
extending up to almost 2000mm?3 in the control
group by day 36. In turn, the tumor growth in
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vinblastine group is considerably lowered, and the
tumor volume is below 1000 mm? during the entire
period. The peel extract group also exhibits tumor
growth depressing effect though not as efficiently as
vinblastine it reaches volumes of nearly about
1200mm? at the end of the study. These results
indicate that the studied tumor was capable of being
partially treated by the peel extract and that
vinblastine was a stronger treatment than the peel
extract.

Taken together, the present results suggest that both
methanol peel extract and vinblastine possess
potent antitumor activities in this HL-60 xenograft
model.

Conclusion:

In conclusion, the methanol extract of Cucumis
sativus peel particularly at a dose of 450 mg/kg
significantly attenuated diabetes-induced
hyperglycemia, weight gain, and improved lipid
profiles in diabetic obese mice. Preclinical research
found that the higher dose was significantly more
effective than the 250 mg/kg dose and had
significantly reduced glucose levels comparable to
Glucophage, which is a standard drug, and nearly
normal total cholesterol, LDL, and triglyceride
levels and an increase in HDL. Altered fecal fat
content may suggest inhibition of fat absorption, a
factor potentially helpful in weight loss in high-fat-
diet-induced obesity. Such results support the
findings of the earlier works on hypoglycemic and
hypolipidemic plant extracts, pointing to the
possible application of C. sativus peel extract as a
complementary therapy for metabolic derangement.
Thus, this work stresses how plant bioactive
components could innately help bring down
diabetes and obesity with reduced side effects and
can be a potential adjunct or substitute to
conventional  pharmacological —prodigies for
managing metabolic  syndrome.  Subsequent
research is suggested for the identification of
detailed molecular pathways and the replication of
these results in clinical trials.
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