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ABSTRACT

Introduction: Diabetes Mellitus (DM) is a chronic condition that affects thousands of people around
the world, resulting in serious consequences due to increased blood glucose. There are different
types of DM, the main ones being type 1, type 2 and gestational, each with its own distinct
characteristics. Type 2 DM, in particular, is considered a global epidemic due to its significant
increase. The treatment of type 2 DM is broad and can include different approaches, from medicinal
agents to complementary therapies, such as herbal medicine. In this context, the plant Bauhinia
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forficata L. has aroused interest due to its potential hypoglycemic and antioxidant effects, making it
a low-cost treatment option for regulating glycemic indices.

Objective: This study aims to analyze the potential of the Bauhinia forficata L. plant as a low-cost
method for regulating glycemic indexes in people with type 2 Diabetes Mellitus, seeking to
investigate the effectiveness, adverse effects and best way of administering this plant as a
complement to conventional diabetes treatment.

Methodology: The study methodology consisted of an exploratory-descriptive bibliographic study
with a qualitative approach. The bibliographic survey was carried out in databases such as LILACS,
SciELO and PubMed, using inclusion and exclusion criteria to select relevant articles published
between 2014 and 2024.

Results and Discussion: Bauhinia forficata L. emerges as a promising option to complement the
treatment of type 2 DM, offering a low-cost and potentially effective alternative for regulating
glycemic indexes. However, more studies are needed to confirm its long-term safety and
effectiveness, as well as determine the best form of administration to maximize its therapeutic
benefits.

Conclusion: The flavonoids kaempferol, kaempferitrin and quercetin, present in Bauhinia forficata
L., demonstrate hypoglycemic activity. However, it is essential to consider the potential adverse
effects of these compounds, such as mutagenicity and DNA damage, particularly at high doses.

Although some studies show efficacy in reducing blood glucose levels.

Keywords: Diabetes mellitus; type 2; complementary therapies; bauhinia; public health.

1. INTRODUCTION

Diabetes Mellitus (DM) is a chronic disease
characterized by high blood glucose levels and
insufficient or improper insulin production by the
pancreatic beta cells. DM affects thousands of
individuals worldwide, leading to consequences
arising from hyperglycemia. It is classified into
three main types: type 1 DM, type 2 DM, and
gestational DM, with other types related to
different causes [1,2].

Type 1 DM is of autoimmune nature,
characterized by the total or partial destruction of
the Langerhans islet cells located in the
pancreas, resulting in insulin deficiency. On the
other hand, type 2 DM, present in about 90% of
cases, is not only associated with genetic
predisposition but also with the individual's
lifestyle, as it is caused by low insulin secretion
and/or insulin resistance. Gestational DM is
defined by hyperglycemia caused by a metabolic
disorder resulting from glucose intolerance,
involving insulin production and resistance. The
global increase in the number of individuals with
type 2 DM has led to it being considered an
epidemic, according to the World Health
Organization [3,4,2].

Due to the damage and complications caused by
type 2 DM, treatment is comprehensive, directly
related to the level and stage of the disease,
being provided as management, medication,
insulin therapy, and complementary treatments,

such as the use of medicinal plants. Thus, it is
possible to see that there are various treatments
available for the patient. However, the choice of
each antidiabetic agent is according to each
individual's needs, so it is necessary to take into
account body weight, duration of type 2 DM, age,
risks related to hypoglycemia and cardiovascular
risk, not only concurrent treatments in use, and
finally, other complications that interfere with
their quality of life [5,6,7].

Given that there is a wide range of medication
agents, the American Diabetes Association
together with the Association for the Study of
Diabetes recommended a specific management
approach for each patient, aiming to decrease
blood glucose levels, as well as avoiding
complications, such as weight gain. Therefore,
the first-line treatment is Metformin. Based on
this, according to the American Association of
Clinical Endocrinologists (AACE) Guidelines,
continuous monitoring of the individual over 3
months is indicated for evaluation, adding
another antidiabetic agent if glycemic goals have
not been achieved. However, drugs are no
longer satisfying individuals, and many are opting
for complementary and alternative medicine
[8,9,10,11].

From this perspective, Brazil has available in the
SUS (Unified Health System) the National Policy
of Integrative and Complementary Practices
(PNPIC), which includes homeopathy,
anthroposophic medicine, thermalism/
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crenotherapy, traditional Chinese
medicine/acupuncture, and phytotherapy.
However, due to the high demand, the Ministry of
Health has included other practices to be used
(Ordinance n° 849, of March 23, 2017).
Subsequently, phytotherapy has been widely
used as an alternative therapy among diabetic
individuals, since its combination  with
antidiabetic agents is safe, not only because it is
a natural compound but also because it is more
economically accessible. One plant that stands
out for its antidiabetic effect is Bauhinia forficata
Link, available in the Unified Health System
(SUS), as an alternative therapy [12,13,14,15,6].

Known as "Pata-de-vaca," the plant belongs to
the Fabaceae family, named for its bilobate leaf.
The plant has several properties, being
depurative, tonic, diuretic, combating
elephantiasis, reducing glucosuria, and exerting
hypoglycemic action. Its hypoglycemic action is
due particularly to the isolation of kaempferol-
3,7-O-(alpha)-dirhamnoside, as well as to its
chemical composition of canferitrin and canferol,
i.e., flavonoids, responsible for this hypoglycemic
effect. Many experimental studies have
confirmed its properties, and interest in this plant
has been increasing, especially in Brazil, where it
is estimated that by the year 2030, about 8.9
million individuals will have a prognosis of
diabetes. Therefore, the high prevalence of type
2 DM demands effective therapies
[16,17,6,18,2,19].

Fig. 1. Bauhinia forficata plant
Source: (Carvalho; Oliveira; Siqueira, 2021)

Therefore, this article aims to investigate how the
Bauhinia forficata L. plant functions as a low-cost
method for regulating glycemic levels in
individuals with type 2 Diabetes Mellitus. Given
that 50% of diabetics have the condition but are
unaware of it, it becomes a public health issue,

as type 2 DM is the most frequent among cases,
reaching up to 90%. Additionally, since treatment
is costly due to continuous medication, a
complementary treatment is necessary to reduce
expenses and, especially, to exert a
hypoglycemic action, where the Bauhinia
forficata Link plant stands out in both
requirements. Thus, the general objective is to
investigate the potential for regulating glycemic
levels of the extract from the Bauhinia forficata L.
plant.

2. METHODOLOGY
2.1 Study Design

This was a bibliographic study of an exploratory-
descriptive nature with a qualitative approach,
and these data were used for the elaboration of
the scientific article. According to Gil,
bibliographic research is developed based on
previously elaborated material, mainly consisting
of books and scientific articles, i.e., it is the type
of research that involves theoretical survey of a
specific subject through the collection of
information about what different authors report
on the topic [20].

A study is exploratory in nature when it involves
bibliographic survey, interviews with individuals
who have had (or have) practical experiences
with the researched problem, and analysis of
examples that stimulate understanding. Its basic
purpose is to develop, clarify, and modify
concepts and ideas for the formulation of
subsequent approaches. Thus, this type of study
aims to provide greater knowledge for the
researcher about the subject so that they can
formulate more precise problems or create
hypotheses that can be researched in
subsequent studies [20].

According to Goncgalves, descriptive research
records, analyzes, classifies, and interprets
observed facts, often establishing relationships
between them. Regarding the approach, this
study is qualitative. Minayo describes qualitative
research as one in which the researcher's
concern is not directed towards the quantitative
profile of the data, but rather towards the value of
the information that can be collected, correlating
phenomena and variables to reality, in order to
understand this  experience in  deeper
dimensions, encompassing creativity and
directing towards the construction of scenarios
and new perspectives within the same reality
[21,22].
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2.2 Data Collection

Data collection was carried out through
bibliographic review by searching for scientific
productions on the proposed theme from the
period 2014 to 2024. The inclusion criteria for
content selection were those published in full
accordance with the theme, documents,
regulations, health entity standards on the topic,
articles published in Portuguese, English, and
Spanish.

Exclusion criteria included articles that were not
relevant to the theme, duplicated materials,
incomplete  materials, debates, reviews,

abstracts, and materials unavailable in full.
Literature search was performed in the following
databases: Latin American and Caribbean
Literature in Health Sciences (LILACS), Scientific
Electronic Library Online (SciELO), and PubMed.
It is worth noting that the LILACS and BDENF
databases were consulted through the Virtual
Health Library (VHL). Searches were conducted
using the Health Sciences Descriptors (DeCS)
from the Regional Library of Medicine (Bireme):
Diabetes Mellitus type 2, Integrative Practices,
and Bauhinia, in Portuguese, English, and
Spanish with the aid of boolean operators "AND"
and "OR", as shown in Table 1.

Table 1. Result of searches

Keywords Descriptor 01

Descriptor 02 Descriptor 03

Diabetes Mellitus, Type 2

Complementary Bauhinia

therapies

Alternative term

Adult-Onset Diabetes Mellitus
Diabetes Mellitus, Adult Onset
Diabetes Mellitus, Adult-Onset

Diabetes Mellitus, Ketosis Resistant
Diabetes Mellitus, Ketosis-Resistant
Diabetes Mellitus, Maturity Onset
Diabetes Mellitus, Maturity-Onset
Diabetes Mellitus, Non Insulin Dependent
Diabetes Mellitus, Non-Insulin-Dependent
Diabetes Mellitus, Noninsulin Dependent
Diabetes Mellitus, Noninsulin-Dependent

Diabetes Mellitus, Slow Onset
Diabetes Mellitus, Slow-Onset

Diabetes Mellitus, Stable
Diabetes Mellitus, Type Il
Diabetes, Maturity-Onset
Diabetes, Type 2
Ketosis-Resistant
Diabetes Mellitus
Maturity Onset Diabetes

Maturity Onset Diabetes Mellitus

Maturity-Onset Diabetes

Maturity-Onset Diabetes Mellitus

MODY
NIDDM

Non-Insulin-Dependent Diabetes Mellitus
Noninsulin Dependent Diabetes Mellitus
Noninsulin-Dependent Diabetes Mellitus

Slow-Onset Diabetes Mellitus

Stable Diabetes

Mellitus

Type 2 Diabetes

Type 2 Diabetes Mellitus
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2.3 Data Analysis

Therefore, data analysis will proceed in three
stages: firstly, through a floating reading, where
the researcher begins to gain an overview of the
participants' opinions; the second stage will
involve an exhaustive reading, i.e., a thorough
and repeated examination of all collected data;
and the third stage will involve the construction of
categories for a better data analysis. After data
collection, a screening process was conducted to
eliminate  duplicate records (Fig. 2).
Subsequently, abstracts of each article were
read to identify those relevant to the research
topic (Fig. 2).

For the analysis of the selected articles, the
specific  objectives of this article were
established, which were organized into three
axes: Axis | - Description of the active properties
of the plant Bauhinia forficata L. in the control of
glycemic indices; Axis Il - Identification of
potential adverse effects in the therapeutic use of
the plant; Axis Ill - Evaluation of the best
administration method for glycemic control. The
results of the articles were read considering
these axes, as shown in the results obtained in
Fig. 3. These methodological steps were
essential to guide the preparation of the research
results, aligned with the established specific
objectives.

Keywords:
Diabetes Mellitus Type 2;
Complementary Therapies; Bauhinia

Information for
Health Action
(VHL)

Scielo

PubMed

After the screening:
n= 294 articles

After the screening:
n= 58 articles

After the screening:
n= 990 articles

After reading:
n= 31 articles

After reading:
n= 14 articles

After reading:
n= 33 articles

The following were
used:
n= 13 articles

The following were
used:
n= 5 articles

The following were
used:
n= 10 articles

Fig. 2. Flowchart about the descriptors used and their obtained results concerning each
database
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AXIS

A 4

Axis | - Description of the
active properties of the
plant Bauhinia forficata L.
in the control of glycemic
indices

Axis Il - |dentification of
potential adverse effects
in the therapeutic use of
the plant on glycemic
indices.

Axis lll - Evaluation ofthe
best administration
method for glycemic index
control.

Scielo: 3 articles
VHL: 0 articles
PubMed: 6 articles

Scielo: 0 articles
VHL: 0 articles
PubMed: 5 articles

Scielo: 1 articles
VHL: 0 articles
PubMed: 5 artcles

Fig. 3. Flowchart regarding the axes and their respective results based on the reading
conducted from each database

3. RESULTS AND DISCUSSION

Bauhinia forficata L. plant has aroused interest
due to its chemical composition rich in
flavonoids, such as kaempferitrin, kaempferol,
and quercetin, which are recognized for their
hypoglycemic properties. Clinical studies by
Juliani (1929) already pointed to the potential of
the plant to reduce blood glucose levels, both in
humans and animals such as rabbits and dogs.
This antidiabetic activity has been mainly
associated with the presence of these flavonoids,
which act to contribute to the regulation of
glycemic indices [23,17].

In addition to the hypoglycemic effect, the
chemical components of Bauhinia forficata also
exhibit antioxidant properties. Flavonoids such as
kaempferol and quercetin have been identified as
antioxidant agents present in the plant, capable
of combating oxidative stress associated with
diabetes. Other studies suggest that the plant
also has the ability to inhibit digestive enzymes,
which can affect glucose absorption and
contribute to the regulation of blood sugar levels
[24,6].

Kaempferitrin emerges as an important chemical
and pharmacological marker in preparations of
Bauhinia forficata, considered one of the main

compounds responsible for its therapeutic
properties. This flavonoid, along with kaempferol
and quercetin, has been pointed out as crucial in
the hypoglycemic activity of the plant.
Additionally, the presence of other compounds
such as alkaloids, steroids, and tannins
complements the vast biological property of
Bauhinia forficata [25,4].

The therapeutic use of Bauhinia forficata L. plant
raises concerns about possible adverse effects
associated with its components, especially
flavonoids. Studies highlight that prolonged
ingestion of flavonoids such as quercetin and
kaempferol may result in mutagenicity and
DNA damage, particularly in interaction with
copper ions, suggesting a possible pro-oxidant
activity of these compounds. Furthermore,
although natural flavonoids are generally
considered safe, it is prudent to avoid excessive
use of supplements until their biological effects
and potential adverse effects are Dbetter
understood [14,26].

Kaempferol has been the subject of toxicological
studies to assess its safety. Divergent results
suggest that while in vitro studies kaempferol
may exhibit genotoxic activity, in vivo studies
have not observed carcinogenic effects.
However, some contraindications for its use are
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pointed out, such as in patients with folic acid
and iron deficiency, as well as in combination
with the drug etoposides [27].

The genotoxicity of flavonoids, including
qguercetin, is a concern discussed in the
literature. Experimental studies highlight that high
doses of these compounds can induce adverse
effects, such as amino acid modification and
drug metabolism, as well as mutagenic action
under certain circumstances. Therefore, despite
their common presence in the human diet,
flavonoid supplementation should be approached
with caution to avoid unwanted side effects
[28].

Flavonoids have several positive aspects;
however, it is necessary to be concerned about
their prolonged ingestion, as quercetin and
kaempferol can cause DNA damage and
mutagenicity. Therefore, it is essential not to use
such compounds for an extended period,
especially in combination with supplementation,
as understanding the adverse effects of their
combination is necessary. Conversely, according
to Alam et al. (2020), kaempferol doses in in vitro
studies may cause genotoxic effects; however, in
in vivo studies, divergent results were obtained
as carcinogenic actions were not observed.
However, the use of kaempferol is
contraindicated for patients with folic acid and
iron deficiencies [14,27,26].

Quercetin is also a compound that moderation of
its use should be obtained, as its high dose
includes several adverse effects, not only
mutagenicity, but it has the ability to alter amino
acids and the metabolism of some drugs,
therefore, its use must be administered with
caution, as its presence is even in the human
diet [28].

The administration of Bauhinia forficata for the
regulation of glycemic indices has been explored
through different methods, with infusion standing
out as an effective approach. Studies have
shown that plant infusion is capable of raising
non-porous SH indices and reducing lipid
peroxidation, attributed to the phenolic and
flavonoid constituents present in the plant.
Furthermore, the aqueous extract of B. forficata
leaves has shown promise in decreasing
hyperglycemia, glycosuria, and uremia, as well
as combating lipid peroxidation and increasing
hepatic glycogen in pregnant rats, due to the
presence of flavonoids such as kaempferol
[17,24].

Results from clinical and experimental studies
support the effectiveness of Bauhinia forficata in
reducing glucose and insulin resistance in
patients with type 2 diabetes (DM2). Studies in
streptozotocin-induced diabetic rats showed a
significant decrease in plasma glucose after
administration of plant extracts. Likewise,
consumption of Bauhinia forficata tea has been
associated with a reduction in glucose levels in
DM2 patients compared to those who did not
consume the tea. [29,24].

Comparing different administration methods,
such as infusion and capsules containing
standardized extract, it was observed that both
can have positive effects on reducing glucose
and insulin resistance. However, studies have
also shown divergent results, with some
indicating a significant decrease in fasting
glucose after plant tea intake, while others found
no significant differences. Given the divergence
of results and the need for more research, it is
important to  continue investigating the
therapeutic effects of Bauhinia forficata and
determine the best administration method
for the treatment of DM2. More studies are
needed to fully understand the benefits and
potential risks associated with the use of this
plant in regulating glycemic indices
[16,30,7,31,32,33].

Regarding its administration forms, there are
several; however, many studies demonstrate that
the plant has a hypoglycemic effect when
consuming the plant tea. However, according to
the research conducted by Russo et al., 1990, no
significant difference was observed in usage;
however, there was a decrease in plasma insulin
levels in those who ingested it [7].

In addition, another administration method
known to be quite effective is infusion, as it has
been observed to increase non-porous SH
indices and lipid peroxidation. In comparison to
the use of the plant's aqueous extract, it has

been favorable in reducing hyperglycemia,
uremia, glycosuria, not only effective in
combating lipid peroxidation, in pregnhant rats.
Thus, there are discrepancies in research
results, however [16,24,7].

4. CONCLUSION

Therefore, according to the result, the

compounds responsible for the hypoglycemic
activity of the Bauhinia forficata L. plant
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are kaempferol, kaempferitrin, and quercetin,
since other components such as alkaloids,
steroids, and tannins are also part of the plant's
composition. Very little is known regarding
their adverse effects; however, it is important to
highlight that long-term intake of quercetin
and kaempferol can cause mutagenicity and
DNA damage, therefore, it is prudent to use
flavonoids in the appropriate dose until their
adverse effects are properly understood.
Similarly, quercetin is a compound that should be
used with moderation due to its ability to modify
amino acids and drug metabolism if used in high
doses. Due to the variety of ways the plant can
be used, many studies diverge, some proving
that the plant has the ability to reduce glycemic
indices, however, some did not observe a
significant difference, but it is evident that
individuals who consumed the tea experienced a
reduction in blood glucose compared to those
who did not consume the tea. Therefore, given
the disagreement of studies, it is necessary to
conduct more experiments with the plant,
investigating its optimal administration method,
as well as understanding the plant's adverse
effects, so that it can contribute to future
research and consequently contribute to the
complementary management of Type 2 Diabetes
Mellitus.
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