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Abstract

We conducted an experimental investigation in which hyperglycemia was created
in rats using Alloxan; we then employed an herbal drug that could reverse the hy-
poglycemic effects of insulin, which is to say, we used Alloxan to induce hyper-
glycemia in the rats. Research conducted on 24 Black rats over 28 days (split into
four groups of six rats each on days 1, 7, 14, and 28) shows that ALLOXAN can
induce hyperglycemia with statistical significance (P0.0001). HERBAL DRUGS
(Momordica Charantia L) have effectively reduced hyperglycemia brought on by
Alloxan, with statistically significant results (P0.0001) but not as strong as those
produced by insulin. Momordica Charantia L for its insulin-like effects on blood
sugar levels in the context of hyperglycemia produced by Alloxan. Through the
use of "Black rats," we were able to successfully visualize a model for inducing
hyperglycemia via intraperitoneal injection of ALLOXAN. The effectiveness of
Momordica charantia L in bringing down hyperglycemia was then compared to
that of insulin. Comparing Momordica charantia L to insulin for the treatment of
type 1 diabetes in rats, the following results were found: - On days 7, 14, 21, and
28, with a total of 6 animals (Black rats) in each group, the mean S.D. of the hy-
poglycemic effect of Momordica charantia L was (148.42 +/-3.65), (127.66 +/-
2.520), (95.78 +/-1.18), and (86.54 +/3.55). To put it another way, the herbal
remedy effectively lowers blood sugar levels in those who suffer from hypergly-
cemia. The present findings highlight that Momordica charantia L effectively
treats type 1 diabetes mellitus in rats and has the same effect on blood glucose
levels as pharmaceutical insulin.

Keywords: Alloxan, Hypoglycemia, Insulin, Momordica charantia L, Hypergly-
cemia.

Introduction

Momordica charantia L., commonly called the bitter melon, falls under the
Cucurbitaceae family. It originated in East India and is now grown, processed,
and eaten all throughout the world, even in the Arctic and the tropics. The
vegetable, which is light green and has the shape of a long cone, has a harsh taste

but is widely consumed because of its various nutritional and functional benefits
1
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Bitter gourd is an economically and nutritionally significant vegetable in Asia,
where 340,000 hectares are devoted to its cultivation 2. Diabetes Mellitus (Type
1) is considered a chronic disease where the pancreas significantly induces
insulin production in a meager amount or does not produce it. It is a condition
that typically affects adolescents and is characterized by several symptoms,
including increased thirst, wound-healing difficulties, frequent urination,
excessive hunger, unintentional weight loss, blurred vision, fatigue, and
weakness. (ALSHAYBAN, D., & JOSEPH, R., 2020; Pisoschi, C., Darie, V., &
Serban, M., 1998; QASIM, M. J., & FALIH, I. Q., 2020; YUMASHEV, A,
MATVEEVA, E., TAMBOVTSEVA, N,, LI, J., & YANG, B., 2019). The fruit is
widely utilized throughout Asia and its surrounding regions in South and East
Asia for various purposes °.

At full ripeness, the fruit turns orange and becomes mushy. It also separates into
portions that curl backward, displaying brilliant crimson pulp encasing seeds. “°.
Momordica charantia is a fruit used to cure various clinical problems, including
cancer, diabetes, fever, HIV, and AIDS (Ray RB, Raychoudhuri A, and Steele R
2010). Persistent Diarrhea, stomach discomfort, high temperature, hypoglycemia
state, difficulty with urine flow, atypical pain, and uncomfortable chest are some
of the indications and symptoms associated with using Momordica charantia.
Nevertheless, the clinical symptoms are minimal, do not necessitate therapy, and
are recoverable via rest. 4,

Bitter melon is contraindicated during pregnancy due to its potential to cause
bleeding, contractions, and miscarriage °.

The anti-diabetic activity of M. charantia L. in numerous animal models of type 2
diabetes mellitus has been investigated. & 8

In mice and other animals, a poisonous glucose analog named Alloxan selectively
attacks and destroys beta cells which are the reservoirs for producing insulin in
the pancreas. This leads to diabetes mellitus, which is insulin-dependent (also
called "Alloxan diabetes") observed in animals, showing clinical symptomatology
of diabetes (Type 1) in humans. The compound, Alloxan, is highly toxic to the
pancreatic beta cells responsible for producing insulin, and its preferential uptake
by the GLUT2 glucose transporter contributes to this. Furthermore, Alloxan
induces the production of ROS (reactive oxygen species) molecules in the
presence of intracellular Thiols via a cyclic process involving the reduction
reaction producing dialuric acid molecules. As a result of the free radicals
produced in such a redox reaction, Alloxan can be harmful to beta cells. Research
indicates that Alloxan does not increase the risk of diabetes in humans °. While
some studies failed to find any significant difference in plasma Alloxan levels
E)Oetween children with and without type 1 diabetes, others found a stark contrast
Because of its toxic effects on the pancreatic beta cells that secrete insulin,
Alloxan significantly induces diabetes in test animals ' 3 The compound's
chemical similarity to glucose and the efficient uptake mechanism of the beta-
extreme cell may be responsible for this mode of action (GLUTZ2). Furthermore,
there are conditions wherein the glutathione levels are lower, which symbolizes
that Alloxan shows a strong affinity for the thiol group-containing biological
molecules. Also, the thiol group containing the enzyme glucokinase, which is
essential for glucose-induced insulin synthesis, is inhibited by the Alloxan
molecule 4,

Most research indicates that Alloxan is not harmful to human beta cells, even at
}/Ser%/7 high doses. Humans and rats have different pathways for absorbing glucose
Single doses of 50-150 mg/kg, depending on administration and strain, are
considered to induce persistent hyperglycemia in rats % 4 The increase in
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plasma insulin level generates a brief period of hypoglycemia before the onset of
long-term hyperglycemia; Alloxan is administered and begins functioning within
two minutes 2.,

Diabetes mellitus, also known as hyperglycemic syndrome, can be induced by the
alkylating anticancer drug streptozotocin, also known as streptozocin (INN, USP)
(STZ). Animal studies have shown that this chemical compound harms pancreatic
beta cells. Medically, it is used to treat islets of Langerhans tumors, and it is also
utilized in varied doses to create an animal model of Alzheimer's disease,
hyperglycemia, and diabetic (either Type 1/Type 2) symptoms in research 2,

Materials and Methods

Materials

This research used the following materials:

Blood Glucose Kits —Diabetes-Testing Kits containing 1 Glucometer, Blood
Sugar Testing Strips -100 no.s, 1 Lancet Attaching Device, Lancets — 100 no.s,
Rigid boxes for placing the Diabetic Supplies and Blood Glucose Meter during
travel.

Soluble Insuline (Solusion in Vial).

Alloxan (Solusion in Ampules)

Insulin Injection Needle (100 1.U.)

A rat-specific diet (sold under the Harlan Teklad and Mazuri brands) was
developed and released to the public (it comprises fruits such as blackcurrant and
apple proving their antioxidant potentialities and increased vitamin content,
promoting better health). It is excellent for your heart and blood vessels since it
contains many heart-healthy polyunsaturated fats and almost no saturated fats or
cholesterol. Every ingredient in Selective was chosen for its beneficial effects on
your pet's skin and coat.

Composition of the special diet

The unique diet consisted of bread, vegetables, fruits, and a few nuts, all readily
accessible in the marketplace. (It comprises fruits such as blackcurrant and apple,
proving their antioxidant potentialities and increased vitamin content, promoting
better health). It is excellent for your heart and blood vessels since it contains
many heart-healthy polyunsaturated fats and almost no saturated fats or
cholesterol. Every ingredient in Selective was chosen for its beneficial effects on
your pet's skin and coat.

Methods

Establishment of mice model:

Visualizing a model for inducing hyperglycemia in "Black rats" was feasible by
intraperitoneal injection of ALLOXAN.

From the first to the thirty-first day, 150 mg/kg/kg/body weight of ALLOXAN is
administered (Leatherdale, B. A. et al., 1981). The number of rats in each group
was si2>§1. These particular dosages can induce hyperglycemia within one to two
hours “*.

Additionally, Momordica charantia L was administered intraperitoneally as a
solution for 30 days. The optimal dosage was determined to be 300 mg/kg body
weight. In addition, no adverse effects were observed during a limited evaluation
of MCP's toxicity in rats and mice (5). Insulin was delivered subcutaneously in a
dose (41U per gram body weight). The Injection group received injections of 4
1.U./200 g of body weight of 100 1U/ml of insulin in subcutaneous mode daily 2°.

In vivo assays protocol for performing experiments on animals:
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The experiments were conducted with "24 Black Rats" ". With body masses
between "75-90 g - "These rats followed a specific diet 2°.

These animals were separated into "four groups™ of six individuals:

1-The first group consisted of healthy individuals. Following that, tap water was
provided to the CONTROL group.

2- The second group was administered 250-300 mg/kg of Momordica charantia L
body weight, but not Alloxan (Ray R. B. et al., 2010).

After each medicine was provided, the blood sugar levels of each animal were
measured.

3-The third and fourth groups were administered 150 mg/kg body weight per 24
hours of ALLOXAN as follows: on the first, seventh, twenty-first, and twenty-
eighth days 7.

After administering Alloxan, the blood sugar levels of all animals in this study
were monitored.

The third group was treated with -300 mg/kg body weight/24 hours of
Momordica charantia L on the first, seventh, twenty-first, and thirty-eighth days
(Ray R. B. et al., 2010; %8).

4- The fourth group was administered subcutaneous INSULIN at 2 international
units per kilogram of body weight 28 2,

The blood sugar level was routinely monitored after each drug was administered
intravenously to the animals (fasting and postprandial).

Animal research conformed to the standards for the care and use of laboratory
animals and was approved by the relevant animal care and use committees (Data
Sciences International, Eli Lilly). A veterinary device (POCG A) and four
instruments for human use (POCG B through E) (A* and B*) were among the
ZOCG (point-of-care glucometers) evaluated, point-of-care glucose monitor 3%

Results

Indications Of Momordica charantia L. In contrast to insulin in the management of
type 1 diabetes mellitus in rats, the following was found:-
The average plus standard deviation on the 7" day (148.42 +/-3.65), 14" day (127.66 +/-
2.520), 21% (95.78 +/-1.18), and 28" day (86.54 +/3.55), with a number of 6 animals
(Black rats) for each group. These results are presented in Table 1 and statistical Figure
1.
This suggests that Momordica charantia L is highly effective at lowering Alloxan-
induced hyperglycemia. While insulin's hypoglycemic impact is statistically significant
(P0.0001), Momordica charantia L's is statistically identical (P0.0001).
Table 2 and Figure 2 display Momordica charantia L's substantial impact on lowering
these animals' Blood Glucose content.
That median and S. D. of the hypoglycemic impact of both the Momordica charantia L-
treated and the Insulin-treated groups compared to the Alloxan-treated group (producing
severe hyperglycemia; P0.0001), which led to a highly significant increase in blood
glucose level.
Table No.2 and Figure No.2 indicate the results obtained after treating Alloxan with the
dramatic hypoglycemic impact of Momordica charantia L on black rats.
All animal experiments were conducted following institutional and national norms and
approval from the appropriate institutional animal experimentation committees (Data
Sciences International, Eli Lilly). One veterinary instrument (POCG A) and four
instruments (POCG B-E) for human use (A* and B*) were among the POCGs put
through their paces. Point-of-Care Glucometer (POCG) 3L,
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BLOOD GLUCOSE LEVEL (mg/kg)

Treatment Dose (mg/kg) 71 day 14" day 21% day 281 day
Control ---- 93.59 +/-1.32 97.53 +/-1.58 97.11 +/-1.04 98.10 +/-0.52
group

Diabetic group | 150mg/kg 284.83 +/-5.37 285.58 +/-4.22 288.64 +/-3.56 | 294.32 +/-4.16

by ALLOX- | Intra-personally
AN
Group treated | 0.5 g/kg* 148.42 +/-3.65 127.66 +/-2.52 95.78 +/- 1.18 | 86.54 +/-3.55
with Momor- | Intra-personally
di-
ca charantia
Group treated | 2U/Kg Subcuta- | 138.91 +/-3.61 122.88 +/-3.18 92.25 +/-2.60 | 84.75 +/-3.09
with  INSU- | neously
LIN
X+SD 166.43+/-3.48 158.41 +/- 2.87 143.44 +/-2.10 | 140.92 +/-2.83

Table 1: The efficacy of Momordica charantia L. in the treatment of Type 1 Diabetes Mellitus in Comparison to Insulin in Rats.

GROUP 1t day 7" day 14™ day 28" day
Normal Group 81.64 +/-1.06 | 79.94 +/-1.50 | 81.75 +/-1.52 82.63 +/-1.32
Control group 324.32 +/-1.12 | 308.70 +/2.14 | 332.5 +/-2.71* 340.2 +/-2.07*
Standard group (on | 268.40 +/-0.96 | 311.70 193.12** +/1.99 | 150.05
ALLOXAN) +/-1.03 +/-1.06***
Group treated  with | 298.22 +/-0.52 | 310.02 236.1 +/-1.62* 170.2 +/-1.09**
MCL +/-1.07
Group treated with In- | 282.4 +/-2.16 | 316.30 189.9 +/-2.12** | 134.01
sulin +/-1.28 +/-1.64%**
X+SD 250.98 265.32 206.67+/-1.99 175.42+/-1.43

+/-1.164 +/-1.40

Table 2: The significant effects of Momordica charantia L. in the treatment of Type 1 Diabetes Mellitus in Comparison to Insulin
in Rats.

M N1: Normal control group

N2; standard D.M.

N3 and N4 were treated with Momordica charantia in a dose of 0.5mgkg and 2U insulin.

No. of each group was 6 RATS.

Discussion

Bitter melon (Momordica charantia) is a plant frequently used in traditional
medicine to treat the hyperglycemic disease known as diabetes mellitus (D.M.).
Human and animal research has demonstrated that Momordica charantia (Mc)
boosts blood sugar levels. We do not know, however, if the stems and leaves of
plants or if this action persists in the chronic state might influence the anti-
hyperglycemic effect. 32
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Alloxan, or Alloxan hydrate, is a pyrimidine derivative with the formula O.C.
(N(H) C.0.)2C(OH)2 and the chemical formula O.C. (N(H) C.0.)2C(OH)2.
Alloxan is used to create diabetes in experimental animals because it eliminates
insulin-producing beta cells in the pancreas %% 34,

Lantus® (insulin glargine injection) is an insulin analog used to treat diabetes
(type 2) in adults and children over the age of 6 with diabetes (type 1). This type
of insulin is utilized in this study, which is why this type of insulin was used in
this study 3°.

By Danilova I. G., Sarapultsev P. A., Medvedeva S.U. The preferential uptake of
this chemical is likely due to its structural resemblance to glucose and the beta-
efficient cell absorption mechanism (GLUT2). Alloxan's strong affinity for SH-
containing  biological compounds significantly  decreases glutathione
concentrations. Additionally, it inhibits the function of glucokinase and thiol
(S.Hz.g-containing enzymes required for glucose-induced insulin secretion. 34 33
and <.

The remaining 12 rats with Alloxan-induced hyperglycemia were later treated
with either Momordica Charantia L or insulin. The Momordica charantia (bitter
melon) is a plant widely accepted for treating diabetes mellitus in traditional
ways, as mentioned by Wang, Limei, Waltenberger et al. (D.M.). In addition,
Momordica charantia (Mc) has been shown to boost human and animal blood
sugar levels. However, the author does not know if this rapid action is maintained
in the chronic state or if extract derived from the plant's stems and leaves
influences the anti-hyperglycemic effect. %.

Based on these findings, it appears that Momordica charantia L.'s hyperglycemic
condition generated by Alloxan in Black Rats has an effect identical to that of
insulin. This agrees with the research done by Parker Nelson M Edmond K.
Farhad, 2019 who found that insulin stimulates pancreatic beta-cells, lowering the
hyperglycemic effects of drugs like Alloxan and Streptozotocin .

Conclusion

This study revealed that Momordica charantia L is effective against diabetes
(type 1) in rats and concludes that insulin and extracts of Momordica charantia L
could significantly lower the level of blood glucose.
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