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Hypolipidemic activity of Phaseolus vulgaris (Fabaceae) in mice

Actividad hipolipemiante de Phaseolus vulgaris (Fabaceae) en ratones
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Abstract

Obijective: To evaluate the lipid-lowering activity of an
aqueous extract obtained from the seeds of Phaseolus
vulgaris in male mice using the hyperlipidemia induction
model with Triton X-100. Methods: the chemical quality
of the extract obtained was characterized by quantifying
the total polyphenols (Folin Ciocalteu method) and total
anthocyanins (colorimetric method) as well as their
antioxidant activity by their ferric ion reducing capacity
(FRAP, TPTZ method). Results: The data obtained show
that the aqueous extract contains a large amount of total
polyphenols (415 mg EAG / 100g of seed) and total
anthocyanins (43EMG / 100 g of seed) and significant
antioxidant activity (11.080.83 of Fex / g of seed).
Administration of the aqueous extract to hyperlipidemic
mice improved their lipid profile, especially by reducing
the serum value of total cholesterol (144 mg/dL) and
triglycerides (147 mg/dL) and increasing HDL values (67
mg/dL) in the group that received a dose of 300 mg of
extract / kg of weight. Conclusion: These results show that
the aqueous extract of P. vulgaris exerts an antioxidant
activity in vitro and a lipid-lowering effect in mice.

Dyslipidemia, Antioxidant, Anthocyanins

Resumen

Objetivo: Evaluar la actividad hipolipemiante un extracto
acuoso obtenido a partir de las semillas de Phaseolus
vulgaris en ratones macho usando el modelo de induccion
de hiperlipidemia con Triton X-100. Métodos: se
caracterizd la calidad quimica del extracto obtenido
mediante la cuantificacion de los polifenoles totales
(método de Folin Ciocalteu) y antocianinas totales
(método colorimétrico) asi como su actividad antioxidante
por su capacidad reductora de iones férrico (FRAP,
método de TPTZ). Resultados: Los datos obtenidos
demuestran que el extracto acuoso contiene una gran
cantidad de polifenoles totales (415+tmg EAG/ 100g de
semilla) y de antocianinas totales (43+tEMG/ 100 g de
semilla) y una actividad antioxidante significativa
(11.08+0.83 de Fex/ g de semilla). La administracion del
extracto acuoso a los ratones hiperlipidémicos mejoro su
perfil lipidico, especialmente al reducir el valor sérico del
colesterol total (144 mg/dL) y trigicéridos (147 mg/dL) e
incrementar los valores de HDL (67 mg/dL) en el grupo
que recibié una dosis de 300 mg de extracto/ kg de peso.
Conclusién: Estos resultados demuestran que el extracto
acuoso de P. vulgaris ejerce una actividad antioxidante in
vitro y un efecto hipolipemiante en ratones.
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Introduction

Obesity is a risk factor for contracting various
diseases that compromise the patient's life; the
higher the overweight index, the higher the
amount of fat in the body and the higher the
dyslipidaemia, characterised by an increase in
triglycerides,  production of low-density
lipoprotein (LDL) particles and a reduction in
high-density cholesterol (HDL), increasing the
risk of vascular accidents; In addition, there is an
increase in blood glucose because fat provides
energy to muscle to the detriment of glucose, this
state causes the pancreas to secrete excess
insulin in an attempt to reduce hyperglycaemia
but fails to compensate for this balance causing
peripheral insulin resistance which can lead to
the development of diabetes!.

Hyperlipidaemia has a high predictive
value as a risk factor for atherosclerosis and
cardiovascular and cerebrovascular accidents,
characterised by elevated serum levels of total
cholesterol and LDL and decreased serum levels
of HDL,; treatment of hyperlipidaemia is
therefore one of the best therapeutic models for
slowing down the process of atherogenesis °.
One measure taken to control the imbalance
present in dyslipidaemias, in addition to
pharmacotherapy and physical exercise, is a
healthy, balanced diet with functional foods that
help to improve the patient's metabolic status > &
°. Beans (also known as beans in other regions of
the Americas), whose scientific name is
Phaseolus vulgaris, in addition to providing
macronutrients to the diet, the whole bean, and
nutrients such as non-heme iron, fibre, folic acid,
thiamine, potassium, magnesium and zinc,
provide substances beneficial to the health of the
consumer such as various phenolic acids
(ferulic, p-coumaric and gallic acid), flavonoids
and anthocyanins 10-13. Previous studies have
shown that aqueous extracts of P. vulgaris exert
beneficial biological activity by stabilising blood
levels of glucose and lipids, because
polyphenolic compounds facilitate the binding
of insulin to its receptors, affect the digestibility
of carbohydrates, for example by inhibiting

amylase, among other proposed mechanisms 1*
14,15
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However, there are not enough studies
demonstrating the effectiveness of P. vulgaris in
the treatment of dyslipidaemia, so the aim of the
present study was to determine the lipid-
lowering activity of the aqueous extract of
lyophilised P. vulgaris seed powder in
hyperlipaemic mice treated with Triton X-100 to
estimate the pharmacological and
biotechnological potential of the plant.

Material and Methods

Black bean (Phaseolus vulgaris) samples were
collected in the region of Hopelchén, Campeche
State (Mexico) and their taxonomic identity was
corroborated; the seeds obtained were dried at
room temperature and stored in plastic
containers refrigerated at 4 °C; prior to
extraction, the seeds were ground to obtain a
powder that was subjected to an extraction
process by static maceration, for which 100 g of
powder were deposited in 2. 0 L beakers and 1.0
L of sterile distilled water was added, left to
stand for 8 h and the supernatant was separated
by filtration. For quantification, an aliquot of
100 mL was taken for the determination of total
polyphenolic compounds by the Folin Ciocalteu
method, anthocyanin quantification and ferric
ion reducing power by the TPTZ method. The
rest of the extract was subjected to a freeze-
drying process (13.3 Pa for 72 h) to obtain the
dry extract for bioassays, the freeze-dried extract
was kept refrigerated at 4 °C in amber vials until
evaluation 23,

Determination of Total
Compounds %31

Polyphenolic

100L of the extract was added to 500L of water
in a test tube and then 100L of Folin-Ciocalteu's
reagent was added, left to react for 30 min and
then 500L of Na2CO3 20% was added, incubated
at room temperature for 30 min, and finally read
in a spectrophotometer at 760 nm. A calibration
curve was performed with a standard solution of
gallic acid 250 ppm to determine the
concentration of polyphenols present in the
extract, the test was performed in triplicate.
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Quantification of anthocyanins 2%

The test was performed in triplicate by
acidifying the solution with 0.1 M HCI and
finally filtering the solution to recover the
supernatant. The absorbance of the acid solution
was measured at 540 nm and the anthocyanin
concentration was estimated by the following
formula (proposed by Di Stefano):

Anthocyanins % = Asionm * 16.7 1)

Where is the absorbance of the acid
solution at 540 nm and 16.7 is the conversion
factor considering the absorbance of malvidin-3-
glucoside.

Determination of Ferric lon Reductive
Antioxidant Power (FRAP) 303138

The test was performed using TPTZ (2,4,6-
tripyridyl-S-triazine) reagent as a ferrous ion
complexing agent; first the FRAP reagent was
prepared by mixing 25 mL of 300 mM sodium
acetate buffer, 2.5 mL of 10 mM TPTZ (2,4,6-
tripyridyl-S-triazine) solution and 2.5 mL of 20
mM ferric chloride solution. Subsequently, 100
uL of the bean extract was added to 1000 pL of
a freshly prepared solution of FRAP reagent,
mixed thoroughly, allowed to react for 60 min
and the ferrous-tripyridyltriazine complex
formed was measured at 590 nm in a
spectrophotometer; a calibration curve was
performed with ferrous sulphate as a standard.

Lipid-lowering activity in albino mice 323

Ten-week-old male albino mice (Mus musculus)
weighing more than 25 g (range 25-30 g) and
pre-conditioned for one week, maintained at
30°C and 50% relative humidity, with water and
purina® food ad libitum, with 12-hour light-dark
cycles, were used. Following the standard
indications of mouse caretakers and breeders and
the instructions of the Mexican Official Standard
NOM-062-Z00-1999 that dictates the technical
specifications for the reproduction, care and use
of laboratory animals.

Hyperlipidaemia was induced by
intraperitoneal administration of the surfactant
Triton X-100 (a non-ionic detergent) in freshly
prepared saline (100 mg/kg) to mice, after an
overnight 18-hour fast, to cause elevation of
plasma cholesterol and triglycerides (1).
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After 72 hours of triton administration,
the animals were randomly divided into groups
of six and treatments were initiated as shown in
table 1, the substances were administered orally
for 7 days.

Induction Treatment

Hyper-

Group Name

lipidemia
1 | Witness No

Saline solution
Saline solution

2 | Control Yes

Negative
3| PV1 Yes Aqueous extract
of P. wulgaris,
dosage 100 mg/kg
4| PV2 Yes Aqueous extract
of P. wulgaris,
dose 200 mg/kg
5| PV3 Yes Aqueous extract

of P. wulgaris,

dose 300 mg/kg
6 | Positive Yes Atorvastatin  in
Control 0.5% aqueous

methylcellulose,
dose 10 mg/kg

Table 1 Experimental protocol used to determine the
hypolipidemic activity of P. vulgaris, hyperlipidaemia
was induced with Triton X-100 (i.p.) and after 72 hours
the treatments were started for 7 days, orally

Source: Own elaboration

On the eighth day of treatment and after
an 18 h fasting period, the animals were
anaesthetised to obtain blood samples by
intracardiac puncture. Sera were separated by
centrifugation at 3000 rpm for 10 min for
determination of blood parameters (total
cholesterol,  triglycerides, @ HDL)  using
commercial enzyme Kkits. Cholesterol was
determined by the enzymatic method of the
enzyme cholesterol ester hydrolase which
hydrolyses all serum cholesterol esters present in
the sample and then wusing the enzyme
cholesterol oxidase which oxidises the free
cholesterol generating hydrogen peroxide,
which by the action of peroxidase reacts with
chromogen to produce a coloured compound.
The  experimental procedure for the
determination of total cholesterol was done with
1.0 mL of commercial total cholesterol reagent
and 10 L of serum, mixed well and incubated for
10 minutes at 37°C, after which the absorbances
were read at a length of 505 nm in a
spectrophotometer. A calibration curve was also
determined with the cholesterol standard
provided by the Bayer® commercial kit (1).
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For the determination of triglyceride
concentration, the enzymatic method was used
which hydrolyses serum triglycerides to glycerol
and fatty acids, the glycerol produced is
phosphorylated by the action of the enzyme
glycerol kinase and the glycerol-1-phosphate
generated is oxidised by the enzyme glycerol
phosphate oxidase which produces hydrogen
peroxide, which in the presence of peroxidase
and chromogens produces a coloured compound.
The experimental procedure was carried out with
1.0 mL of the working reagent and 10 L of serum
was added, mixed well and incubated for 10
minutes at 37°C, finally, the absorbance was
measured at 505 nm in a spectrophotometer. A
calibration curve was performed with the
standard provided in the commercial kit (1).

For the determination of HDL
cholesterol, the method based on the
precipitation of VLDL and LDL lipoproteins
with phosphotungstate in the presence of
magnesium ion was used, then the remaining
cholesterol in the serum was determined with the
total cholesterol enzyme reagent. LDL-
cholesterol concentration was estimated by the
Friedelwlad equation:

LDL = CT — (HDL + %) )

Where LDL is the concentration of LDL
cholesterol, TC is the concentration of total
cholesterol, HDL is the concentration of HDL
cholesterol and TG is the concentration of
triglycerides (all expressed in mg/dL).

On the other hand, the atherogenic index
expresses at a mathematical level the ratio or
proportion between total cholesterol levels and
high-density lipoprotein levels and serves to find
the risk of atherosclerosis, a value equal to or
lower than 3.5 represents a low risk, an
atherogenic index between 3.5 and 4.5 implies a
moderate risk and a value higher than 4.5 means
a maximum risk of atherosclerosis. The Castelli
formula was used to calculate the atherogenic
index:

CT

Where Al is Castelli's atherogenic index,
TC is total cholesterol concentration and HDL is
HDL cholesterol concentration, expressed in
mg/dL.
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Statistical analysis

Statistical analysis of the data was performed
using SPSS V25.0 statistical software, the
descriptive statistics with which the values are
reported are the mean and one standard
deviation; the results of each test were analysed
for significant statistical differences by a one-
way Analysis of Variance (ANOVA), followed
by a multiple range test employing Tukey's
multiple comparison of means method by the
least significant difference LSD procedure, with
a confidence level of 95% (=0.05).

Results

The chemical characterisation of the aqueous
extract of Phaseolus vulgaris is shown in table 2,
these results reveal that the extract contains a
high concentration of polyphenolic compounds
and anthocyanins, in addition the extract
presents a good ferric ion reducing capacity.

Relclelo]\Welolalo] I 415+15 mg EAG/ 100g of
seed.

43+1 EMG/ 100g of seed.

Anthocyanins
FRAP 11.08+0.83 of Fe?*/ g of seed.

Table 2 Polyphenol and anthocyanin content and ferric
iron reducing activity of Hopelchén bean seed acidic
aqueous extracts. EAG= gallic acid equivalents, EMG=
malvidin-3-glucoside equivalents, results are shown as X
SD, n=3.

Source: Own elaboration

The values of cholesterolemia and
triglyceremia were elevated with Triton X-100
treatment, if the results of the control group (not
treated with Triton) are compared with those of
the negative control group (who received Triton
and saline); however, the individuals treated
with the aqueous extract of Phaseolus vulgaris
had a lower serum concentration of cholesterol
and triglycerides than the negative control
group, thus observing the hypolipidemic action
of the extract of P. vulgaris (Graphic 1).
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Atherogenic
250 index
Control 49+72cd 35+ 5° 2.19+0.278
520 Negative 36+4° | 157+18 | 6£51+0.92°
control b
PV 1 a0+ F 107 +8° 4.58 + 0.38°
1907 @ é PV 2 s7+8¢ | sa+10° | 3.08+ 0.38
PV 3 67+ 3° 51+%° 2.19+0.16°
160 Positive 55 + 49 52+ 6° 2.51+0.14°
é E}" control
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T T T T T T
Testige Control_  Frijel_1  Frijol_2  Frijol_3 Centrol_
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1254
100+
-
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Testigo Control_  Frijol_1 Frijol_2 Frijol_3 Contral_
Negativo positivo

Graphic 1 On the left, the serum cholesterol values of the
groups studied. On the right, serum triglyceride values
(n=6), different letters in each group indicate significant
differences. In both graphs the y-axis indicates the
concentration expressed in mg/dL

Source: Own elaboration

Likewise, the other lipid profile data are
shown in table 3, together with the atherogenic
index; these results show that the administration
of the aqueous extract of P. vulgaris increased
HDL values in contrast to the negative control
group. LDL values and the atherogenic index
decreased in the mice treated with the extract,
which is beneficial because it decreases the risk
of vascular accidents. It can be It can be seen that
the increase in HDL and decrease in LDL was a
dose-dependent effect.
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Table 3 Serum HDL and LDL values and atherogenic
index of the different study groups. Results are presented
as X SD, n=6, different letters in the same column
represent differences (<0.005) statistic

Source: Own elaboration

Discussion

The model used in this research to induce
hyperlipidaemia was the administration of
Triton X-100 which causes elevation of serum
total cholesterol, LDL and triglyceride values, as
well as a reduction in HDL levels, which is a
major risk because it increases the atherogenic
index 5,224, The mechanism by which non-ionic
surfactants produce hyperlipidaemia in mice
appears to be the accelerated induction of hepatic
cholesterol synthesis, post-administration of the
chemical compound which increases the activity
of 3-hydroxy-3-methylglutaryl-CoA reductase
(HMG-CoA) which is the enzyme involved in
cholesterol biosynthesis. In addition, triton
inhibits lipoprotein lipase, an enzyme that
hydrolyses triglycerides to fatty acids and
glycerol, thereby increasing plasma triglyceride
levels®37,

In this study, an increase in lipidaemia
levels was observed in the negative control
group compared to the control group,
corroborating the success of the model used to
induce hyperlipidaemia 32%37; in the positive
control group (to which the lipid-lowering drug
was administered) a decrease in serum lipid
values (cholesterol and triglycerides) was
observed and in the problem groups the
lipidaemia levels were significantly lower than
in the negative control group, which
demonstrated that the aqueous extract of P.
vulgaris aqueous extract exerted a dose-
dependent lipid-lowering effect.
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Since the proposed mechanism of action
for the induction of hyperlipidaemia by triton X-
100 is the induction of lipid biosynthesis, it can
be assumed that if a plant extract exerts a lipid-
lowering effect it may be because it contains
metabolites that interfere with cholesterol
biosynthesis; Furthermore, the drug used as a
reference treatment in this research was
atorvastatin, a member of the statin group that
acts as a competitive inhibitor of the enzyme 3-
hydroxy-3-methyl-glutaryl-coenzyme A
reductase (HMGCoA), which is responsible for
hepatic cholesterol biosynthesis >2; the group
treated with the drug showed a decrease in serum
cholesterol and triglyceride levels. Accordingly,
the atherogenic index in the mice treated with
aqueous bean seed extract decreased with
respect to the negative control group, as there
was an increase in HDL levels and a decrease in
LDL concentration in the problem group mice;
The decrease in the atherogenic index is
beneficial because values lower than 4 do not
represent a cardiovascular compromise or risk,
and when it is higher than 4 (as in the negative
control group) there is a greater probability that
atheroma plaque will form in the arteries and
cause atherosclerosis *® 2224 In addition to
inducing hyperlipidaemia by increasing HMG-
CoA reductase activity and inhibiting
lipoprotein lipase, triton increases the production
of free radicals, causing oxidative damage,
especially in liver tissue; this oxidative damage

is also observed in patients with dyslipidaemia
35-37

Therefore, the content of polyphenolic
compounds in the extract could exert a
synergistic action with its lipid-lowering
activity, as the antioxidant activity of the bean
extract correlates with its high polyphenol
content and may be beneficial in dyslipidaemias
because these clinical conditions are associated
with oxidative stress, which is implicated in the
aetiopathogenesis of cardiovascular diseases &
19: Although the present study did not evaluate
the antioxidant activity in vivo, these results
could support future research to show whether
there is a protective association due to P.
vulgaris extract against oxidative damage in
vivo under this same model because it has been
established that Triton causes lipoperoxidation
and that malonylaldehyde levels increase and
endogenous antioxidant levels decrease,
compromising the health status of the individual

and increasing the risk of vascular accidents &
21,39
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The  presence  of  polyphenolic
compounds, especially anthocyanidins, in the
aqueous extract of these results are in agreement
with the values expected for P. vulgaris
according to different studies published in the
scientific literature 3% 17; phenolic compounds
are excellent transition metal chelators, which
play a fundamental role in the formation of
radicals and influence lipid peroxidation40. In
addition, the mechanism by which polyphenols
exert their action is based on modulation of
enzyme activity; it has been shown that they can
inhibit enzymes related to inflammatory or
oxidative activity 31> 40 Consequently, the
ferric iron reducing action of the aqueous extract
of P. vulgaris could be beneficial in vivo in
individuals with hyperlipidaemia because
hyperlipidaemia generally causes oxidative
stress and in obese patients it is an intermediary
in the development of metabolic syndrome, and
it has also been observed that adipose tissue is

the main source of reactive oxygen species % > 1&
19,41

The advantage of bean consumption in
the diet is based on the contribution of
polyphenolic compounds with antioxidant
activity and its beneficial effect on the
consumer's serum biochemistry due to its
hypoglycaemic and lipid-lowering properties,
which give it its nutraceutical character % 62539
41 it would be necessary to study whether its
pharmacological activity is preserved in
decoction (bean broth).

Conclusions

Phaseolus vulgaris extract showed a dose-
dependent lipid-lowering activity by reducing
total cholesterol and triglycaemia levels, as well
as a protective action by increasing HDL
cholesterol concentration and decreasing the
atherogenic index in the groups treated with the
extract.

References

1. Campos Florian JC. Efecto hipolipidémico del
extracto acuoso de las hojas de Artocarpus
altilis "arbol del pan™ en Rattus norvegicus
con hiperlipidemia inducida. Scientia
Agropecuaria. 2013; 4(4):275-283. DOI:
http://dx.doi.org/10.17268/sci.agropecu.20
13.04.01.

MEX-ALVAREZ, Rafael Manuel de Jests, GUILLEN-
MORALES, Maria Magali, GARMA-QUEN, Patricia Margarita
and RAMOS-GOMEZ, Léazaro Guadalupe. Hypolipidemic
activity of Phaseolus vulgaris (Fabaceae) in mice. ECORFAN
Journal-Bolivia. 2022


http://dx.doi.org/10.17268/sci.agropecu.2013.04.01
http://dx.doi.org/10.17268/sci.agropecu.2013.04.01

Article

7
ECORFAN Journal-Bolivia

2. Messina D. Efecto hipolipemiante del
consumo de mate en individuos
dislipidémicos.  Nutr  Hosp.  2015;
31(5):2131-21309. DOI:
10.3305/nh.2015.31.5.8386.

3. Betancourt Morgado E, Gonzalez Madariaga
Y, BermlUdez Toledo D, Escobar R.
Evaluacion del potencial hipolipemiante de
dos plantas medicinales en un modelo de
hiperlipidemia crénica. Rev Cubana Plant
Med. 2014; 19(3):133-143.

4. Poveda E, Ayala P, Rodriguez M, Orddfiez E,
Baracaldo C, Delgado W, Guerra M. Efecto
del suplemento de aceites vegetales sobre el
perfil lipidico en ratas Wistar. Biomédica.
2005; 25(1): 101-109. DOI:
https://doi.org/10.7705/biomedica.v25i1.13
3L

5. Villalobos JE. indice aterogénico como factor
de riesgo para el sindrome de preeclampsia.
CorSalud. 2012; 4(4):261-265.

6. Palomo I, Fuentes E, Carrasco G, Gonzalez D,
Moore-Carrasco R. Actividad antioxidante,
hipolipemiante y antiplaquetaria del tomate
(Solanum lycopersicum L.) y el efecto de su
procesamiento y almacenaje. Revista
chilena de nutricion. 2010; 37(4):524-533.
DOl: http://dx.doi.org/10.4067/S0717-
75182010000400014.

7. Martinez-Rodriguez R, Navarro-Alarcon M,
Rodriguez-Martinez C, Fonolla-Joya J.
Efectos sobre el perfil lipidico en humanos
de un extracto de algarroba (ceratonia
siliqua L.) rico en polifenoles, incluido en
un lacteo como alimento funcional: estudio
piloto. Nutricion Hospitalaria. 2013,
28(6):2107-2114. DOI:
http://dx.doi.org/10.3305/nh.2013.28.6.695
2.

8. Saavedra OM. Colesterol: Funcion biologica
e implicaciones médicas. Revi Mex de
Cienc Farm. 2012; 43 (2):7-22.

9. Jauregui M. Componentes fendlicos de la
dieta y sus propiedades biomedicinales.
Horizonte Médico. 2007; 7(1):23-31.

ISSN-On line: 2410-4191.
ECORFAN® All rights reserved.

10.

11

12.

13.

14.

15.

16.

17.

December 2022, VVol.9 No.17 1-9

Pari L, Venkateswaran S. Effect of an
aqueous extract of Phaseolus vulgaris on
plasma insulin and hepatic key enzymes of
glucose  metabolism in  experimental
diabetes. Pharmazie. 2003; 916-919.

. Fernadez A, Garcia Gasca GG, Yousef MA,
Gonzéles de Mejia LE. Characterization of
pholyphenolics in seed coat of Black
Jamapa bean (Phaseolus vulgaris). Agric.
Food Chem. 2005; 2116-2122.

Campos Vega R, Reynoso Camacho G,
Pedraza Aboytes JA, Acosta Gallegos O,
Paredez Lopez O. Chemical composition
and in-vitro polussacharide fermentation of
differents beans (Phaseolus vulgaris). J.
Food Sci. 2009;  59-65. DOl:
10.1111/5.1750-3841.2009.01292.x

Choung BR, Choi YN, An Y, Chu H.
Anthocyanin profile of korean cultivated
kidney bean (Phaseolus vulgaris). J. Agric
Food Chem. 2003; 7040-7043. DOI:
10.1021/jf0304021.

Clifford W, Beninger G, Hosfiel L.
Antioxidant activity of extracts , condensed
Tannin Fractions, and pure flavonoids from
Phaseolus wvulgaris L. Seed coat color
genotypes. J. Agric Food Chem. 2003; 51
27): 7879-7883. DOI:
https://doi.org/10.1021/jf0304324.

Diaz Batalla L, Widholm JM, Fahey GC,
Castafio Tostado E, Paredes Lopez O.
Chemical components with  health
implications in wild and cultivated Mexican
common bean seeds (Phaseolus vulgaris L.).
J. Agric Food Chem. 2006; 54 (6): 2045-
2052. DOI:
https://doi.org/10.1021/jf051706l.

Tsuda T, Osawa T, Ohshima K, Kawakishi
S. Antioxidant Pigments Isoleted from the
Seeds of Phaseolus vulgaris. J. Agric Food
Chem. 1994; 248-251. DOI:
https://doi.org/10.1021/jf00038a004.

Guajardo Flores SO, Serna Saldivar J,
Gutiérrez Uribe A. Evaluation of the
antioxidant and antiproliferative activities
of extracted saponins and flavonols from
germinated black beans (Phaseolus vulgaris
L.). Food Chem. 2013; 1497-15083.
DOI: 10.1016/j.foodchem.2013.04.010

MEX-ALVAREZ, Rafael Manuel de Jests, GUILLEN-
MORALES, Maria Magali, GARMA-QUEN, Patricia Margarita
and RAMOS-GOMEZ, Léazaro Guadalupe. Hypolipidemic
activity of Phaseolus vulgaris (Fabaceae) in mice. ECORFAN

Jou

rnal-Bolivia. 2022


https://doi.org/10.7705/biomedica.v25i1.1331
https://doi.org/10.7705/biomedica.v25i1.1331
http://dx.doi.org/10.4067/S0717-75182010000400014
http://dx.doi.org/10.4067/S0717-75182010000400014
http://dx.doi.org/10.3305/nh.2013.28.6.6952
http://dx.doi.org/10.3305/nh.2013.28.6.6952
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1021%2Fjf0304021
https://doi.org/10.1021/jf0304324
https://doi.org/10.1021/jf051706l
https://doi.org/10.1021/jf00038a004
http://doi.org/10.1016/j.foodchem.2013.04.010

Article

8
ECORFAN Journal-Bolivia

18. Quifiones Galvez J, Trujillo Sanchez R,
Capdesufier Ruiz Y, Quirés Molina Y,
Hernandez de la Torre M. Potencial de
actividad antioxidante de  extractos
fenolicos de Theobroma cacao L. (cacao).
Rev Cubana Plant Med. 2013; 18(2):201-
215.

19. Cardona F, Tinahones FJ. El eslabén perdido
del sindrome metabolico: hiperlipemia
posprandial y estrés oxidativo. Endocrinol
Nutr. 2006; 53 (5):345-352. DOI:
10.1016/S1575-0922(06)71114-7.

20. Betancourt Morgado E, Gonzalez Madariaga
Y, Escobar Romén R, Bermldez Toledo D,
Blanco Machado F, Martinez Montalvan
CM. Evaluacién del potencial
hipolipemiante de Cymbopogon citratus S.
en un modelo de hiperlipidemia aguda.
Medicentro Electrénica. 2015; 19(1):2-12.

21. Quifiones Galvez J, Trujillo Sanchez R,
Capdesufier Ruiz Y, Quirés Molina Y,
Hernandez de la Torre M. Potencial de
actividad antioxidante de  extractos
fenolicos de Theobroma cacao L. (cacao).
Rev Cubana Plant Med. 2013; 18(2): 201-
215.

22. Judrez-Mufioz IE, Anaya-Florez MS, Megjia-
Arangure JM, Games-Eternod J, Sciandra-
Rico M, Nafez-Tinoco F, Herrera-Marquez
JR, Gonzalez-Sanchez H, Miranda-
Gonzélez J. Niveles séricos de colesterol y
lipoproteinas y frecuencia de
hipercolesterolemia en un grupo de
adolescentes de la Ciudad de México. Bol.
Med. Hosp. Infant. Mex. 2006; 63(3): 162-
168.

23. Silva, Gisleine EC, Takahashi MH, Eik Filho
W, Albino CC, Tasim GE, Serri L, Assef
AH, Cortez DAG, Bazotte RB. Auséncia de
efeito  hipolipemiante da  Solanum
melongena L. (berinjela) em pacientes
hiperlipidémicos. Arquivos Brasileiros de
Endocrinologia & Metabologia. 2004;
48(3): 368-373. DOI:
https://doi.org/10.1590/S0004-
27302004000300006.

ISSN-On line: 2410-4191.
ECORFAN® All rights reserved.

December 2022, VVol.9 No.17 1-9

24. Blanco Machado F. Evaluacion del efecto
hipolipemiante de Talinum triangulare
(falsa espinaca) y Abelmoschus esculentus
(quimbombd). Rev Cubana Plant Med.
2015; 20(3).

25. Obiro WC, Zhang T, Jiang B. The
nutraceutical role of the Phaseolus vulgaris
[J-amylase inhibitor. J. Nutri. 2008; 1-12.
DOI: https://doi.org/10.1017/S0007114508
879135.

26. Batista G, Cunha C, Scartezini M, Bitencourt
Murilo G, Melo S. Estudio prospectivo,
doble ciego y cruzado de la Camellia
sinensis (té verde) en las dislipidemias. Arg.
Bras. Cardiol. 2009; 93(2):128-134. DOI:
https://doi.org/10.1590/S0066-
782X2009000800010.

27. Tillan Cap6 J, GOmez Mirabal JM,
Menéndez Castillo R. Efecto
hipolipemiante de Aloe vera L. Rev Cubana
Plant Med. 2005; 10(3-4).

28. Oliveira T, Gomes S, Nagem T, Costa N,
Secom P. Efeito de diferentes doses de
flavondides em ratos hiperlipidémicos. Rev.
Nutr.  2002; 15(1): 45-51. DOL:
https://doi.org/10.1590/S1415-
52732002000100006.

29. Salazar R, Espinoza G, Ruiz C, Fernandez
MF, Rojas R. Compuestos fendlicos,
actividad antioxidante, contenido de
resveratrol y componentes del aroma de 8
vinos peruanos. Rev Soc Quim Per(. 2011;
2: 135-143.

30. Carbonel Villanueva KN, Suérez Cunza S,
Arnao Salas Al. Caracteristicas
fisicoquimicas y capacidad antioxidante in
vitro del extracto de Gentianella nitida. An
Fac Med. 2016; 77 (4): 333-337.

31. Chuquimia F, Alvarado JA, Pefarrieta M,
Bergenstahl B, Bjorn K. Determinacién de
la capacidad antioxidante y la cuantificacion
de compuestos fendlicos y flavondidicos de
cuatro especies vegetales de la region
andina de Bolivia. Revista Boliviana de
Quimica. 2008; 1: 75-83.

MEX-ALVAREZ, Rafael Manuel de Jests, GUILLEN-
MORALES, Maria Magali, GARMA-QUEN, Patricia Margarita
and RAMOS-GOMEZ, Léazaro Guadalupe. Hypolipidemic
activity of Phaseolus vulgaris (Fabaceae) in mice. ECORFAN
Journal-Bolivia. 2022


https://doi.org/10.1590/S0004-27302004000300006
https://doi.org/10.1590/S0004-27302004000300006
https://doi.org/10.1017/S0007114508879135
https://doi.org/10.1017/S0007114508879135
https://doi.org/10.1590/S0066-782X2009000800010
https://doi.org/10.1590/S0066-782X2009000800010
https://doi.org/10.1590/S1415-52732002000100006
https://doi.org/10.1590/S1415-52732002000100006

9

Article ECORFAN Journal-Bolivia
December 2022, VVol.9 No.17 1-9
32. Campos Florian J, Bobadilla Villa D, 38. Benitez-Estrada A, Villanueva-Sanchez J,

33.

34.

35.

36.

37.

Huamén Bermeo M, Bazdn Vésquez M.
Efecto del extracto del fruto de Physalis
peruviana “tomatillo” en Mus musculus var.
Swis con hiperlipidemia inducida. Scientia
Agropecuaria. 2011; 2: 83-89. DOL:
http://dx.doi.org/10.17268/sci.agropecu.20
11.02.03

Zarzecki MS, Araujo SM, Bortolotto VC,
Trindade de Paula M, Jesse CR, Prigol M.
Hypolipidemic action of chrysin on Triton
WR-1339-induced  hyperlipidemia  in
female C57BI/6 mice. Toxicol Rep. 2014;
1:200-208. DOI:
10.1016/j.toxrep.2014.02.003

Nanumala SK, Nischal Y, Sarika M,
Shravya GSS. Hypolipidemic activity of
ethanolic extracts of Cassia angustifolia in
triton X100 induced hyperlipidemia in rats.
Asian J Pharm Clin Res. 2014; 7(1):189-
191.

Gundamaraju R, Hwi KK, Singla RK,
Vemuri RC, M SB. Antihyperlipidemic
potential of Albizia amara (Roxb) Boiv.
Bark against Triton X-100 induced
hyperlipidemic ~ condition  in  rats.
Pharmacognosy Res. 2014; 6(4): 267-273.
DOI: 10.4103/0974-8490.138237

Betancourt Morgado E, Gonzéalez Madariaga
Y, Escobar Romén R, Bermldez Toledo D,
Blanco Machado F, Martinez Montalvan
CM. Evaluacién del potencial
hipolipemiante de Cymbopogon citratus S.
en un modelo de hiperlipidemia aguda.
Medicentro Electrénica. 2015; 19 (1): 2-12.

Parwin A, Najmi AK, Ismail MV, Kaundal
M, Akhtar M. Protective effects of
alendronate in  Triton X-100-induced
hyperlipidemia in rats. Turk J Gastroenterol.
2019; 30 (6): 557-564.
DOI: 10.5152/tjg.2019.18076

ISSN-On line: 2410-4191.
ECORFAN® All rights reserved.

Gonzélez-Rosendo G, Alcantar-Rodriguez
VE, Puga-Diaz R, Quintero-Gutiérrez AG.
Determinacion de la capacidad antioxidante
total de alimentos y plasma humano por
fotoquimioluminiscencia: Correlacion con
ensayos  fluorométricos (ORAC) vy
espectrofotométricos (FRAP). TIP. Revista
especializada en  ciencias  quimico-
biolégicas.  2020; 23, €20200244.
https://doi.org/10.22201/fesz.23958723¢e.20
20.0.244

39. Tanaka M, Honda Y, Miwa S, Akahori R,
Matsumoto K. Comparison of the Effects of
Roasted and Boiled Red Kidney Beans
(Phaseolus vulgaris L.) on Glucose/Lipid
Metabolism and Intestinal Immunity in a
High-Fat Diet Induced Murine Obesity
Model. Journal of Food Science. 2019; 84
(5): 1180-1187.
https://doi.org/10.1111/1750-3841.14583

40. Sidorova Y, Shipelin V, Mazo V, Zorin S,
Petrov N, Kochetkova A. Hypoglycemic
and hypolipidemic effect of Vaccinium
myrtillus L. leaf and Phaseolus vulgaris L.
seed coat extract in diabetic rats. Nutrition.
2017; 41: 107-112.

41. Ramirez-Jiménez AK, Reynoso-Camacho R,
Tejero ME, Lebn-Galvan F, Loarca-Pifia G.
Potential role of bioactive compounds of
Phaseolus vulgaris L. on lipid-lowering
mechanisms. Food Research International.
2015; 76: 92-104.

MEX-ALVAREZ, Rafael Manuel de Jests, GUILLEN-
MORALES, Maria Magali, GARMA-QUEN, Patricia Margarita
and RAMOS-GOMEZ, Léazaro Guadalupe. Hypolipidemic
activity of Phaseolus vulgaris (Fabaceae) in mice. ECORFAN
Journal-Bolivia. 2022


http://dx.doi.org/10.17268/sci.agropecu.2011.02.03
http://dx.doi.org/10.17268/sci.agropecu.2011.02.03
https://dx.doi.org/10.4103%2F0974-8490.138237
https://dx.doi.org/10.5152%2Ftjg.2019.18076
https://doi.org/10.22201/fesz.23958723e.2020.0.244
https://doi.org/10.22201/fesz.23958723e.2020.0.244

