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Benjakul Water Extraction Prevents the Aging
of Kidney Cells in High-Fat Diet-Induced Obese Rats
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Abstract

Study on the effects of Benjakul extract in preventing kidney cell aging in 18 male
Sprague-Dawley obese rats, divided into 6 groups: a control group receiving a normal diet,
a high-fat diet group, a high-fat diet group supplemented with a low-dose water extract of Benjakul,
a high-fat diet group supplemented with a high-dose water extract of Benjakul, a group receiving
a high-fat diet with wild betel leaf water extract, and a group receiving a high-fat diet with metformin.
After a 4-week feeding period, the rats were assessed for body weight, blood sugar, insulin, blood
urea nitrogen (BUN), creatinine, and senescence-associated (3-galactosidase (SA-[3-gal) in the kidneys.
It was observed that the aqueous extract of Benjakul showed a tendency to reduce the body weight of
rat starting from week 1, and it demonstrated the most significant weight reduction in weeks 3 and 4
when compared to the group receiving a high-fat diet. High-dose Benjakul water extract showed the
highest insulin sensitivity, while low-dose Benjakul water extract and wild betel leaf water extract
had atendency to reduce BUN levels, indicating potential renal protection. In contrast, high-dose Benjakul
water extract and metformin showed a trend towards increased BUN levels, suggesting potential
kidney damage. Both low-dose and high-dose Benjakul water extracts demonstrated the ability
to reduce the density of SA-[-gal staining in kidney cells, indicating a potential anti-aging effect

on kidney cells in rat receiving a high-fat diet.
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Fig. 1 Effects of Benjakul extracts on body weights. Body weights are presented as the mean + SEM

(Standard error of the mean) for 6 groups of rats, with 3 rats per group. SCT, a control group

receiving a normal diet; SHF, high-fat diet group; SBL, a high-fat diet group supplemented with

a low-dose water extract of Benjakul (41.3 mg/kg body weight of the rat); SBH, a high-fat diet group

supplemented with a high-dose water extract of Benjakul (413 mg/kg body weight of the rat); SCP,

a group receiving a high-fat diet with wild betel leaf water extract; SMF, a group receiving a

high-fat diet with metformin. (‘indicates statistically significant differences at p < 0.05 using

one-way ANOVA).
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Fig. 2 Effects of Benjakul extracts on insulin levels. Insulin levels are presented as the mean + SEM

(Standard error of the mean) for 6 groups of rats, with 3 rats per group. SCT, a control group

receiving a normal diet; SHF, high-fat diet group; SBL, a high-fat diet group supplemented with

a low-dose water extract of Benjakul (41.3 mg/kg body weight of the rat); SBH, a high-fat diet group

supplemented with a high-dose water extract of Benjakul (413 mg/kg body weight of the rat); SCP,

a group receiving a high-fat diet with wild betel leaf water extract; SMF, a group receiving a

high-fat diet with metformin.
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Fig. 3 Effects of Benjakul extracts on blood urea nitrogen (BUN) levels. BUN levels are presented as

the mean + SEM (Standard error of the mean) for 6 groups of rats, with 3 rats per group. SCT,

a control group receiving a normal diet; SHF, high-fat diet group; SBL, a high-fat diet group

supplemented with a low-dose water extract of Benjakul (41.3 mg/kg body weight of the rat); SBH,

a high-fat diet group supplemented with a high-dose water extract of Benjakul (413 mg/kg

body weight of the rat); SCP, a group receiving a high-fat diet with wild betel leaf water extract; SMF,

a group receiving a high-fat diet with metformin.” indicates a statistically significant difference

compared to the SCT group and # indicates a statistically significant difference compared to

the SHF group at p < 0.05 using one-way ANOVA.
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Fig. 4 Effects of Benjakul extracts on creatinine levels. Creatinine levels are presented as the mean + SEM

(Standard error of the mean) for 6 groups of rats, with 3 rats per group. SCT, a control group

receiving a normal diet; SHF, high-fat diet group; SBL, a high-fat diet group supplemented with

a low-dose water extract of Benjakul (41.3 mg/kg body weight of the rat); SBH, a high-fat diet group

supplemented with a high-dose water extract of Benjakul (413 mg/kg body weight of the rat); SCP,

a group receiving a high-fat diet with wild betel leaf water extract; SMF, a group receiving a

high-fat diet with metformin.* indicates a statistically significant difference compared to the SCT group

and # indicates a statistically significant difference compared to the SHF group at p < 0.05

using one-way ANOVA.
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Fig. 5 Effects of Benjakul extracts on SA-B-gal in rat kidneys. Mean intensity of SA-B-gal in rat kidneys + SEM
(Standard error of the mean) (n = 3) SCT, a control group receiving a normal diet; SHF, high-fat diet group;
SBL, a high-fat diet group supplemented with a low-dose water extract of Benjakul (41.3 mg/kg
body weight of the rat); SBH, a high-fat diet group supplemented with a high-dose water extract
of Benjakul (413 mg/kg body weight of the rat); SCP, a group receiving a high-fat diet with wild

betel leaf water extract; SMF, a group receiving a high-fat diet with metformin.

SCP

Fig. 6 Effects of Benjakul extracts on 3-galactosidase in renal cells. B-galactosidase staining in renal cells
of obese rats fed a high-fat diet across 6 groups, imaged under a microscope (400x magnification,
scale bar = 10 pm). SCT, a control group receiving a normal diet; SHF, high-fat diet group; SBL,
a high-fat diet group supplemented with a low-dose water extract of Benjakul (41.3 mg/kg body weight
of the rat); SBH, a high-fat diet group supplemented with a high-dose water extract of Benjakul
(413 mg/kg body weight of the rat); SCP, a group receiving a high-fat diet with wild betel leaf

water extract; SMF, a group receiving a high-fat diet with metformin.
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