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ABSTRACT

The global diabetes situation is alarming. According to the International Diabetes Federation (IDF),
there were 6.7 million diabetes-related deaths in 2023. Recently, the use of teas containing medici-
nal extracts, including Hibiscus tea (Hibiscus rosa-sinensis L.), to help prevent, support, and manage
the disease has become increasingly popular. This study aimed to investigate the hypoglycemic
potential of HIBISCUS GTEA tea bags provided by the Faculty of Pharmacy, Nguyen Tat Thanh Uni-
versity. Diabetes was induced in Swiss mice through intraperitoneal injection of Albino alloxan.
After 72 h, mice with blood glucose levels exceeding 239 mg/dL were selected for further exper-
imentation. Mice with confirmed hyperglycemia were then divided into two groups: a negative
control group (receiving distilled water) and a treatment group (receiving tea at a dose equiva-
lent to 1000 mg/day in humans). Blood glucose concentration and body weight were monitored
and recorded weekly. The results showed that administration of tea at a maximum dose of 5000
mg/kg body weight produced no signs of acute toxicity in the mice. Subchronic toxicity studies
at two dose levels revealed no changes in general condition, hematopoietic function, liver func-
tion, or kidney structure throughout the study period. The hyperglycemia model demonstrated
success rates of 16.7% at a dose of 150 mg/kg and 54.17% at 200 mg/kg. Blood glucose levels in
the treatment group decreased significantly (p < 0.05) compared to the negative control group.
Overall, the findings indicate that HIBISCUS GTEA tea bags are safe and exhibit no acute or short-
term repeated-dose toxicity in experimental animals. The tea preparation exhibited a significant
hypoglycemic effect at a dose equivalent to 235.2 mg/kg/day in mice.
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INTRODUCTION

Currently, diabetes is becoming a serious public
health problem in Vietnam and worldwide. Accord-
ing to estimates by the International Diabetes Feder-
ation (IDF), in 2024, there were approximately 589
million people aged 20-79 living with diabetes, ac-
counting for 11.1% of the global population in this
age group, and this number is projected to rise to 853
million by 2050!. Although many pharmacological
treatments for diabetes are currently available, their
long-term use may lead to undesirable effects such as
excessive hypoglycemia, liver and kidney damage, or
gastrointestinal disorders. Therefore, the use of prod-
ucts derived from medicinal plants to support blood
glucose control is gaining increasing attention due to
their safety, affordability, and suitability for long-term
use. Hibiscus rosa-sinensis L. is a widely cultivated
plant in many tropical countries, including Vietnam,
where it is widely used in traditional medicine for
its effects such as heat clearing, diuresis, blood pres-
sure regulation, and digestive support®3. Many re-
cent studies have shown that Hibiscus rosa-sinensis

L. extracts contain important bioactive compounds,
such as flavonoids and anthocyanins, which have the
potential to regulate blood glucose through mech-
anisms including a-glucosidase inhibition, antioxi-
dant activity, enhanced insulin sensitivity, and pro-
tection of pancreatic B-cells*®. Several in vitro and in
vivo studies have also demonstrated the hypoglycemic
effects of Hibiscus rosa-sinensis L. in diabetic mouse
models®. However, most previous studies have fo-
cused on extracts with unstandardized compositions,
which differ from the ready-to-drink tea products
commonly used by consumers.

In Vietnam, hibiscus tea bags are widely consumed
primarily as common beverages or traditional reme-
dies, yet there is a lack of systematic scientific studies
that clearly have evaluated their hypoglycemic effects
or the safety of long-term use. Therefore, it is neces-
sary to investigate and assess both the acute toxicity
and hypoglycemic activity of hibiscus tea bags, thus
providing scientific evidence to support the develop-
ment of safe and effective functional food products for
blood glucose management in the community.
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MATERIALS AND METHODS

Materials

Hibiscus rosa-sinensis L. tea bags (Hibiscus GTEA)
were prepared under the supervision of Dr. Vo Thi
Ngoc My from the Faculty of Medical Laboratory
Technology, Nguyen Tat Thanh University, who was
responsible for the formulation and quality control of
the product. Hibiscus rosa-sinensis L. flowers were
harvested from June to October from District 7, Ho
Chi Minh City, Vietnam. The petals of Hibiscus rosa-
sinensis L. and Stevia rebaudiana were extracted with
water at 80°C to ensure optimal recovery of most of
the flavonoids as well as steviol 8. Each hibiscus tea
bag contains 0.6 g of Hibiscus rosa-sine sis L. extract,
0.048 g of Stevia rebaudiana extract, along with dried
Hibiscus rosa-sine sis L. The petals were ground to a
semi-fine size, with 2 g used per preparation. Male
Swiss albino mice (6-8 weeks old, weighing 20 & 3 g)
were obtained from the Pasteur Institute in Ho Chi
Minh City, Vietnam. The animals were housed in
polypropylene cages with wood-chip bedding, with a
maximum of five mice per cage, under controlled en-
vironmental conditions (temperature 22 + 2°C, rel-
ative humidity 55 & 10%, and a 12-h light/dark cy-
cle), and they were provided with free access to stan-
dard laboratory chow and water. Prior to experimen-
tation, the mice were acclimatized for 72 h. Random-
ization into experimental groups was carried out us-
ing a computer-generated sequence, and the investi-
gator responsible for data collection was blinded to
group allocation to minimize bias. The sample size
was determined based on previous studies and statis-
tical power analysis to ensure reliability while min-
imizing animal use. Humane endpoints were de-
fined according to institutional ethical standards: ani-
mals showing signs of distress, abnormal behavior, or
body weight loss exceeding 20% were humanely euth-
anized. All procedures followed the ARRIVE guide-
lines and were approved by the Institutional Animal
Ethics Committee of Nguyen Tat Thanh University.
Chemicals and equipments:

Alloxan monohydrate (98%, Sigma-Aldrich, USA)
was used to induce diabetes in mice. Distilled wa-
ter (Vietnam), distilled water for injection (B. Braun,
Germany), 0.9% injectable sodium chloride solution
(B. Braun), and 5% glucose injectable solution (B.
Braun) were used for solution preparation and animal
treatment. Blood glucose levels were measured using
the On-Call Plus rapid test kit in combination with a
compatible glucose meter. All other reagents and ana-
lytical instruments used in the study were of standard
quality and analytical grade.
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Methods

Acute toxicity evaluation of Hibiscus rosa-sinensis
L. tea bags in a mouse model

The acute oral toxicity of Hibiscus rosa-sinensis L. tea
bags (HIBISCUS GTEA) was evaluated using a fixed-
dose procedure (limit test) in accordance with Deci-
sion No. 141/QD-K2DT of the Ministry of Health
of Vietnam. Male Swiss white mice (20 + 3 g) were
used to avoid the influence of the estrous cycle in fe-
males, which may cause physiological variability and
increase error in the assessment. The extract was
freshly prepared each morning in distilled water and
administered orally at a volume of 0.1-0.2 mL/10 g
body weight. An initial dose of 4000 mg/kg produced
no signs of toxicity, leading to a confirmatory test in
six mice (including the initial subject) at a dose of
5000 mg/kg. Mice were closely monitored for the
first 4 hours after tea ingestion and twice daily for 7
days®. Observations included clinical signs, behav-
ior, body weight, food intake, and excretion. Pre-
defined early termination criteria and compassionate
criteria: weight loss > 20%, severe decrease in activ-
ity, seizures, inability to access food or water, or mori-
bund state.

Short-term repeated dose toxicity assessment

This 14-day oral administration study was conducted
as a preliminary range-finding (dose-setting) investi-
gation to inform dose selection for a subsequent 28-
day repeated-dose toxicity study, in accordance with
OECD Test Guideline 407 and Decision No. 141/QD-
K2DT of the Ministry of Health. Healthy adult mice
(n = 8 per group; 4 males and 4 females) were ran-
domly assigned to three groups: control, low-dose
(L2000), and high-dose (L4000). The test doses were
based on human equivalent doses of 2000 mg/day
and 4000 mg/day for a 50-kg adult, converted to
mouse doses using allometric scaling, correspond-
ing to approximately 480 mg/kg/day (L2000) and 960
mg/kg/day (L4000), respectively. The doses were ad-
ministered orally by gavage once daily at a volume of
0.1-0.2 mL per 10 g of body weight for 14 consecu-
tive days. Throughout the study, all animals were ob-
served daily for mortality, general health status, and
clinical signs; food and water intake were periodically
recorded, and fecal and urinary outputs were exam-
ined for appearance and consistency. Body weight
was measured on day 0 and day 14. At the end of
the treatment period, blood samples were collected
for hematological and biochemical analyses to iden-
tify any potential dose-limiting effects. Subsequently,
an in vivo evaluation of the hypoglycemic activity of
the tea bags was conducted.
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Constructing a diabetes mellitus model induced by al-
loxan in mice

Based on previous studies by Lao Duc Thuan et al.
in 201310 and related research, this study designed
and adapted a diabetic mouse model to suit the cur-
rent experimental conditions'!~!8. Alloxan solution
at a concentration of 50 mg/mL was prepared in 0.9%
sodium chloride injectable solution at 8-16°C, pro-
tected from light, and used immediately after prepa-
ration. Diabetes was induced in two groups of mice
with doses of 150 mg/kg (n = 12) and 200 mg/kg
(n = 24).
150 mg/kg dose group, mice were injected intraperi-

After completing experiments with the

toneally with a single dose of the alloxan solution (50
mg/mL) following an overnight fast. The injection
volume for each mouse was calculated individually
based on body weight using the following formula:

Injection volume (mL) =

Dose level mouse (mg/kg) x Mouse weight (g)
50000

Because alloxan can induce lethal hypoglycemia by
triggering massive insulin release from the pancreas,
the mice were given an additional 20% (w/v) glucose
solution (10 mL) 6 h after injection. They were then
maintained for 24 h on 5% (w/v) glucose solution to
prevent hypoglycemia '?
monitored periodically using a glucose meter, and

. Blood glucose levels were

mice with blood glucose exceeding 239 mg/dL were
selected for further evaluation of the hypoglycemic ef-
fects of the tea .

Evaluation of hypoglycemic effects in mice

Diabetic mice were randomly assigned to two groups,
ensuring no significant differences in baseline blood
glucose levels!!. The negative control group (n = 6)
did not receive the HIBISCUS GTEA extract, while
the experimental group (n = 6) was administered the
extract via passive access in drinking water at a mouse
equivalent dose (MED) of 235.2 mg/kg/day. This dose
was calculated from a human equivalent dose (HED)
of 20 mg/kg, corresponding to 1000 mg/day for a 50-
kg individual, using standard body surface area con-
version factors (Nair & Jacob et al., 2016)14. The
study was conducted in accordance with Decision No.
141/QD-K2DT issued by the Ministry of Health of
Vietnam.

Preparation of the tea infusion: The tea infusion was
prepared following the method of Vo Thi Ngoc My et
al. (2025)!° . A 2-g tea bag (containing 0.6 g Hibis-
cus rosa-sinensis extract, 0.048 g Stevia rebaudiana ex-
tract, and dried hibiscus flower powder) was steeped
in 50 mL of hot distilled water at 90°C for 10 min and
then cooled to room temperature and filtered. The

resulting extract was concentrated to 17 mL, yielding
an approximate concentration of 29.41 mg/mL. Total
flavonoid content, determined via ELISA spectropho-
tometry, was 3.04 mg QE/g dry sample. The extract
was stored at 4°C and used within 24 h. The oral ad-
ministration (PO) volume (mL) was calculated as fol-
lows:

Volume (mL) =

Dose in mouse (mg/kg) x Mouse body weight (g)
Extract concentration (mg/mL) x 1000

This procedure complied with the ARRIVE guidelines
and relevant OECD recommendations for preclinical
efficacy studies on herbal preparations.

Mice were housed individually with ad libitum access
to food and water 13, with the final food provision at
5 p.m. daily. Body weight, behavioral patterns, and
residual food were monitored daily throughout the
16-day experimental period, which included 15 con-
secutive days of oral administration, with day 0 as
baseline and day 15 as the predefined primary end-
point. This short-term design follows standard pre-
clinical protocols for herbal hypoglycemic studies, al-
lowing adequate monitoring of glycemic responses
while minimizing animal stress. Tail vein blood sam-
ples were collected periodically on days 0, 3, 6, 9, 12,
and 15 after overnight fasting, prior to the morning
meal, for blood glucose measurement using a glu-
cometer. All animals successfully induced with dia-
betes were included in the study, and no subjects were
excluded. The extract was administered via controlled
oral gavage (0.1-0.2 mL/10 g body weight) to ensure
consistent exposure. Data were summarized as the
means £ SEMs in accordance with ARRIVE guide-
lines.

Mouse tail vein blood collection method: On days 0
and 15, venous blood was collected from the tail vein
of each mouse into designated sample tubes for lab-
oratory analysis. Data from day 0 served as baseline
values for comparison. Samples were analyzed using
the Mindray BC-3000Plus Automated Hematology
Analyzer and the Mindray BA-88A Semi-automated
Chemistry Analyzer.

The resulting data were compared to evaluate the bi-
ological status of the experimental mice before and
after the study. Hematological and biochemical re-
sults were interpreted according to reference stan-
dards from The Laboratory Mouse, Third Edition,
202311 and Charles River Research Model, 2012 1°.
Statistical data analysis

The collected data were statistically analyzed using ap-
propriate non-parametric tests, including T-test and
One-Way ANOVA (or Mann-Whitney U), using SPSS
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Table 1: Hematological and biochemical parameters according to The Laboratory Mouse - Third Edition 2023

[Source: Authors']

Biochemical index Glycemic index

(mg/dL)
Lower bound 97
Upper bound 239

Red blood cell
(RBC) (109/uL)

White blood cell
(WBC) (103/uL)

count count

9.17 3.63

12.10 16.70

statistical software (or alternative software such as Mi-
crosoft Excel 2016, R, Python). The results are pre-
sented as the means + standard errors (SEMs) with p
< 0.05.

RESULTS

Evaluation of Hibiscus rosa-sinensis L. tea
bags in a mouse model

The preliminary test on a single mouse indicated that
the animal remained alive and active after adminis-
tration, with no observable signs of toxicity, suggest-
ing that the test substance did not produce acute poi-
soning symptoms. The mouse’s body weight showed
no significant change. Although food and water were
provided ad libitum, exact consumption was difficult
to quantify due to normal rodent behavior. Feces and
urine analysis indicated nearly complete absorption,
distribution, metabolism, and excretion of the 4000
mg/kg dose after 48 h. The results of the official test
conducted on six mice using the tea bag extract at
5000 mg/kg (including 01 preliminary test subjects)
are presented in Figure 1.

After 7 days of testing, the body weights of all mice,
both male and female, increased. Based on the pre-
liminary data, the tea bags administered at a dose of
5000 mg/kg did not produce any noticeable adverse
effects on body weight gain during the study period.
This observation aligns closely with published find-
ings by Sikarwar Mukesh et al. in 20112, indicat-
ing a precise correlation. Analysis of feces and urine
showed that absorption, distribution, metabolism,
and excretion were nearly complete for the 5000
mg/kg dose after 48 h, with no significant differences
compared to the preliminary test at 4000 mg/kg in a
single Swiss mouse.

Short-term repeated dose toxicity assess-
ment in experimental animals

The short-term repeated dose toxicity assessment re-
sults are shown in Tables 2 and 3 and Figure 1.

Both male and female mice were used in each group (n
= 8 in total). As this study was conducted as a 14-day
range-finding test, data from both sexes were com-
bined for analysis to estimate general trends in toler-
ance and dose-related effects.
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Body weight:  Statistical analysis using one-way
ANOVA revealed no significant differences in the av-
erage body weight among the three groups on both
days 1 and 15. The negative control group showed a
stable weight gain, reaching an average 0f 29.55 4 0.95
g by day 15. The experimental group L2000 showed a
slight increase, with an average weight of 28.2 £ 0.41 g
on day 15, which was not significantly different from
the control, indicating that this dose of tea extract did
not significantly affect growth. The L4000 group ex-
hibited the slowest weight gain, reaching an average
0f 27.89 £ 0.73 g on day 15. Compared with the other
two groups, the slower weight gain in the L4000 group
was more pronounced, suggesting that higher doses
of the tea extract may influence food absorption or
energy metabolism. Nevertheless, the average body
weights of all three groups remained within the nor-
mal range for developing mice. Differences in body
weight among groups ranged from 2 to 3 g, which falls
within the standard range of 18-40 g for mice aged 6
weeks and older (Table 3,Figure 2 )1320, The varia-
tion in growth rate between the two test doses indi-
cates that the effect of the tea extract on body weight is
dose-dependent. These results suggest that the L2000
group maintained normal physiological metabolism
and growth, as reflected by stable body weight and
normal hematological and biochemical indices, with-
out signs of toxicity.

Red blood cell count: Data analyzed using one-way
ANOVA in SPSS showed no significant differences
in average red blood cell (RBC) counts among the
three groups on both days 1 and 15. In the nega-
tive control group, the average RBC count increased
slightly from day 1 to day 15. The L2000 group also
showed a slight increase, which was not significantly
different from the negative control, indicating that
this dose of tea extract did not meaningfully affect
hematopoiesis. The L4000 group exhibited a modest
increase in RBC count over the same period, but its
mean remained lower than those of the L2000 and
control groups (Table 3 ,Figure 2 ). However, this
difference is insufficient to draw a definitive conclu-
sion regarding the effects of the tea extract, as red
blood cell counts can naturally fluctuate over time,
even in healthy mice. Overall, the RBC counts on
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Figure 1: Body weight index ofexperimental mice before and after the acute toxicity test [Source: Authors']

Table 2: Results of body weight and blood count in the short-term repeated dose toxicity assessment Groups
[Source: Authors']

Body weight (g) Red blood cell count (x106  White blood cell count (x103
Cells/uL) Cells/puL)
1 day 15 days 1 day 15 days 1 day 15 days
Negative control ~ 23.11 £  29.60 £0.83*  8.03 £ 0.08% 9.60 £+ 0.19* 7.07 £ 0.05* 7.99 + 0.28°
group 0.25%
12000 22,57 £ 2844 +4+0.34* 8.02 +0.10* 9.76 + 0.15* 7.03 £ 0.05% 6.89 +0.11*
0.26*
14000 2291 + 27.90 £ 0.632 8.02 £ 0.07* 9.48 +0.13* 7.03 £ 0.04* 7.16 £ 0.262P
0.28*

Notes: Dataare presented as means £ SEMs (n = 8). Different superscript letters within thesame row indicate significant differences among
groups (p < 0.05, one-wayANOVA followed by Tukey’s post hoc test), ns = not significant (p > 0.05).

Table 3: Results of biochemical indicators in the short-term repeated dose toxicity assessment [Source: Authors']

Groups ALT (U/L) AST (U/L) Creatinine (mg/dL)
1 day 15 days 1 day 15 days 1 day 15 days
Negative 51.45 + 5335+3.10° 61.48+1.70° 64.15+1.66* 0.38 & 0.01° 0.40 £ 0.01*
control group 3.13%
L2000 50.64 + 48.79+284* 6291+252° 60.70+2.53* 0.39 £ 0.01° 0.40 £ 0.01*
2.93%
L4000 48.38 + 46.21+£3.61* 61.66+2.18  59.55+2.30* 0.39 £ 0.01° 0.41 £ 0.01*
3.56%

Notes: Data are presented as means £ SEMs (n = 8). Different superscript letters within the same row indicate significant differences among
groups (p < 0.05,0one-way ANOVA followed by Tukey’s post hoc test). Values with the same letter are not significantly different (p > 0.05).
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day 1 were outside the limits reported in The Labora-
tory Mouse, but they fell within the reference ranges
0f 7.68-11.19 x 10° cells/uL for males and 7.75-11.25
x 106 cells/uL for females, as published by Charles
River Laboratories (2012) 2%, and were consistent with
data from Karyn E. O’Connell et al. (2015)2! and
Linden et al. (2011)22.
mental period, the RBC counts were within the ac-
ceptable range of 9.17-12.10 x 10° cells/uL, as de-
fined in The Laboratory Mouse (2023) White blood
cell count. In the negative control group, the average
white blood cell (WBC) count increased from day 1
to 15, reflecting the generally good initial health sta-

By the end of the experi-

tus of the animals. This slight increase may be at-
tributed to normal physiological variations or envi-
ronmental factors related to housing. In the L2000
group, the average WBC count on day 15 was slightly
lower than that of the negative control group. Al-
though the decrease was small, it may suggest that the
tea extract at this dose could influence physiological
activity. The L4000 group showed a slight increase in
average WBC count compared to both the negative
control and L2000 groups on day 15 (Table 2). Never-
theless, the mean WBC count of the group remained
within the reference ranges reported in The Labora-
tory Mouse of 3.63-16.70 x 10> cells/uL and within
the ranges of 5.38-12.55 x 107 cells/uL for males and
435-11.62 x 103 cells/uL for females, as published
by Charles River Laboratories (2012) 13,

Alanine aminotransferase (ALT) and serum glutamic
pyruvic transaminase (SGPT): Data analyzed using
one-way ANOVA in SPSS showed no statistically sig-
nificant differences in average ALT levels among the
three groups on both days 1 and 15. In the negative
control group, the average SGPT increased slightly
from day 1 to 15, while in the experimental groups
(L2000 and L4000), ALT levels slightly decreased over
the same period (Table 3). The slight increase in SGPT
in the control group may be due to normal devel-
opmental changes in liver function or environmen-
tal factors, and blood collection or experimental stress
could contribute to small physiological variations. At
both experimental doses, the tea extract appeared to
have a neutral or slightly positive effect on liver func-
tion. All recorded values remained within the refer-
ence ranges reported in The Laboratory Mouse: 40-86
U/L for males and 33-56 U/L for females!®. These
minor fluctuations in SGPT are likely attributable to
normal physiological factors.
Aspartate (AST)
oxaloacetic transaminase (SGOT): Data analyzed

transaminase and  glutamic-

using one-way ANOVA in SPSS showed no signif-
icant differences in average AST levels among the
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three groups on both days 1 and 15. The negative
control group exhibited a slight increase in SGOT,
while the L2000 group showed a mild decrease, and
the L4000 group demonstrated a more pronounced
reduction from days 1 to 15 (Table 3). Despite these
changes, the AST and SGOT values remained within
the reference ranges reported in The Laboratory
Mouse (49-156 U/L for males and 44-94 U/L for
females)13. The observed decrease in AST in the tea
extract groups suggests a potential hepatoprotective
effect, consistent with findings reported in previous
studies.

Creatinine: Statistical analysis using one-way ANOVA
showed no significant difference in mean creatinine
levels among the three groups on either day 1 or 15
(p > 0.05). Although all groups exhibited a slight in-
crease in creatinine from day 1 to 15, this change was
not statistically significant and remained within the
normal physiological range for mice (0.3-0.5 mg/dL),
as reported in the Guide for the Care and Use of Lab-
oratory Animals (National Research Council, 2011)
and by Charles River Research Models (2012) 19,23
These results indicate that administration of Hibiscus
rosa-sinensis L. tea did not adversely affect renal func-
tion under the tested conditions.

Verification of the alloxan-induced dia-
betes model in mice

The results confirmed that diabetes was successfully
induced, as evidenced by significantly elevated fasting
blood glucose levels and consistent survival across test
groups (Table 4, Figure 2 ).

Data analyzed using a paired-sample t-test in SPSS
showed significant differences in both body weight
and blood glucose levels before and after alloxan in-
jection. After administration, elevated blood glucose
levels confirmed the diabetogenic effect of alloxan,
particularly at the 200 mg/kg dose. One-way ANOVA
revealed no difference in baseline blood glucose be-
tween the two experimental groups on day 1, but a
significant difference emerged by the last day. Alloxan
effectively damages pancreatic 3-cells and induces di-
abetes in mice in a dose-dependent manner. At 150
mg/kg, 2 of 12 mice developed hyperglycemia, yield-
ing a success rate of 16.7%, whereas at 200 mg/kg, 13
of 24 mice reached diabetic levels, corresponding to
a 54.17% success rate. These results indicate that 200
mg/kg is a more effective dose for inducing diabetes
in mice®.

Evaluation of the hypoglycemic effect in
mice

Statistical analysis showed no significant differences
in mean body weight between the negative control
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Table 4: Results of thefeasibility study of the alloxan-induced diabetes model in mice [Source: Authors']

Dosage Number of tests

mice
150 mg/kg 12 2
200 mg/kg 24 13

Number of diabetic

Percentage of mice sur-  Success rate (%)

viving the test (%)
100 17

100 54.17

A diabetic mouse modelusing Alloxan at a dose of 200 mg/kg

600

500

400

300

200

10

(=]

0 lll‘ n

12 3 45 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24

M initial weight

M pre-injection blood sugar

m body weight after 72 hours

M Blood sugar 72 hours after injection

Figure 2: Results of the diabetic mouse model using alloxan at a dose of 200 mg/kg [Source: Authors']

and experimental groups on days 0 and 3 (p > 0.05).
However, from day 6 to 15, mice treated with Hibiscus
rosa-sinensis L. tea exhibited significantly higher body
weights compared to the control group (p < 0.05) (Ta-
ble 6).

Values with the same letter are not significantly differ-
ent (p > 0.05).

The differences in body weight between the two
groups also reflect the severity of typical diabetic
symptoms. In the early stages of the experiment, both
groups showed steady weight gain, with no significant
differences. However, in the later stages, the experi-
mental group continued to gain weight, whereas the
control group experienced significant weight loss. In
the experimental group, body weight increased grad-
ually, approaching 30 g, and the mice remained active.
These results indicate that Hibiscus rosa-sinensis L. tea
was effective in stabilizing body weight growth in the
treated mice (Table 5).

The significant increase in body weight observed in
the experimental group from day 9 onward may be
attributed to improved glucose utilization and en-
ergy metabolism following administration of Hibiscus
rosa-sinensis L. tea. Flavonoids and anthocyanins in
the extract have been reported to enhance insulin sen-
sitivity, reduce hyperglycemia-induced catabolism,

and support the restoration of normal metabolic ac-
tivity*®. As a result, diabetic mice receiving the tea
extract were able to maintain or gain body weight,
while the negative control group continued to lose
weight due to uncontrolled hyperglycemia.

The results showed that from day 3 to 15, there
was a clear difference in average blood glucose lev-
els between the two groups. The experimental find-
ings demonstrated that HIBISCUS GTEA effectively
stabilized blood glucose in diabetic mice at a dose
equivalent to 1000 mg/day in humans (approximately
235.2 mg/kg body weight in mice). In contrast,
the negative control group exhibited progressive hy-
perglycemia over time without supportive treatment.
These results are consistent with previous studies by
Sneha S. Pillai and S. Mini, which showed that the
flavonoid-rich fraction from Hibiscus rosa-sinensis L.
(EHRS) petals could enhance insulin secretion un-
der high-glucose conditions and reduce inflammatory
and apoptotic signaling, thus protecting f3-cells from
hyperglycemia-induced damage®. Additionally, an-
thocyanins in Hibiscus rosa-sinensis L. petals can in-
hibit alpha-glucosidase, slowing intestinal glucose ab-
sorption into the bloodstream?.

Thus, this initial research confirms the effectiveness of
Hibiscus tea bags in decreasing and stabilizing blood
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Table 5: Results of the body weight survey on the experimental mouse model over time [Source: Authors']

Groups Day 0 Day 3
The negative control 29.47 £ 31.17 £
group 0.36% 0.41
The experimental 29.55 £ 31.50 +
group 0.322 0.342

Day 6 Day 9 Day 12 Day 15
32.75 £ 31.17 £ 29.45 + 27.82 +
0.34* 0.36° 0.43* 0.50*
33.44 £ 35.30 £ 37.09 £ 38.75 +
0.35% 0.35" 0.35° 0.41°

Data are presented as means + SEMs (n = 8). Different superscript letters within the same column indicate significant differences between

groups at p < 0.05 (Independent t-test).

Table 6: Results of fasting plasma glucose test (FPG) on the experimental mouse model [Source: Authors']

Groups Day 0 Day 3

The negative control 463 + 450 £12°

group 14°

The experimental group 465 + 351 +14°
11°

Day 6 Day 9 Day 12 Day 15
447+ 11° 517 £ 7% 534+ 16° 529 + 9%
2414 9°¢ 245 + & 229+ 11° 224+ 6°

Notes: Data are presented as means + SEMs (n = 8). Different superscript letters within the same column indicate significant differences
between groups (p < 0.05, Independent t-test). Values with the same letter are not significantly different (p > 0.05).

Table 7: Blood count resultsat the beginning and end of the experiment in the experimental mouse model after

14 days [Source: Authors']

Complete blood count Initial white blood

cell count
Unit of measure (x103 Cells/uL)
The negative control group 7.66 £ 0.27%
The experimental group 7.74 £ 0.33%

Final white  Initial red blood  Final red blood
blood cell count cell count cell count

(x10° Cells/uL)
8.84 -+ 0.19" 9.37 +0.21* 10.75 + 0.27°
7.35 4+ 0.28% 9.524+0.18 9,84 + 0,14

Notes: Data are presented as means &= SEMs (n = 8). Different superscript letters within the same column indicate significant differences
between groups at p < 0.05 (Independent t-test). Values with the same letter are not significantly different (p > 0.05).

sugar in diabetic animals. This is the basis for further
studies to continue to evaluate and compare the ef-
fects and bioavailability of this product with commer-
cial diabetes medications such as Metformin to find
an alternative to chemical drugs in the treatment of
diabetes.

Statistical analysis showed that the two experimental
groups had comparable mean RBC and WBC counts
at baseline. However, significant differences were ob-
served after the 15-day treatment period.
Comparison of CBC results between the two groups
showed that the mean WBC count remained within
the reference range of 3.63-16.70 x 103 cells/uL, as
defined by The Laboratory Mouse, and was consis-
tent with the range of 5.38-12.55 x 103 cells/uL re-
ported by Charles River Research Models in both as-
sessments. However, at the end of the study, the WBC
count in the experimental group was lower than in
the control group. This effect is likely due to the anti-
inflammatory properties of the Hibiscus sabdariffa tea
extract, which may help mitigate chronic inflamma-
tory complications associated with diabetes mellitus.
Consequently, WBC counts increased in the con-
trol group while remaining stable in the experimental
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group. A significant difference was also observed in
the final RBC counts, which were higher in the control
group compared to the experimental group. Never-
theless, RBC counts in both groups remained within
the reference range of 9.17-12.10 X 10° cells/ UL as
defined by The Laboratory Mouse. Moreover, when
compared with relevant studies, including the find-
ings of Giorgio Silva-Santana et al. (2020) and refer-
ence values reported by Charles River Research Mod-
els, the RBC counts in both groups at the end of the
study remained within the normal evaluable range.

CONCLUSION

The research results indicate that Hibiscus rosa-
sinensis L. tea bags (HIBISCUS GTEA) are safe and
may support blood glucose reduction. In the short-
term acute toxicity assessment, mice administered
high doses ranging from 4000 to 5000 mg/kg body
weight showed no signs of toxicity during 7 days
of monitoring. In the 14-day repeated-dose toxi-
city study, mice receiving doses equivalent to 480
mg/kg/day (L2000) and 960 mg/kg/day (L4000) ex-
hibited no abnormalities in body weight, blood count,
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hibited no abnormalities in body weight, blood count,
or biochemical indices. In the evaluation of hypo-
glycemic efficacy, diabetic mice were successfully in-
duced with alloxan at a 54.17% success rate. When
administered at a dose equivalent to 1000 mg/day in
humans, Hibiscus rosa-sinensis L. tea bags produced
a clear and stable reduction in blood glucose levels
in diabetic mice, accompanied by a positive effect on
body weight. These findings demonstrate that Hibis-
cus rosa-sinensis L. tea bags were non-toxic under the
experimental conditions and exerted a practical hypo-
glycemic effect in diabetic mouse models. The study
also provides a foundation for future studies, includ-
ing clinical pilot trials to evaluate the hypoglycemic
efficacy and safety of HIBISCUS GTEA in human par-
ticipants.
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