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Abstract

Background: In humans, many diseases including cancer are associated with the ac-
cumulation of free radicals. Antioxidants can scavenge free radicals and minimize
those impacts. Therefore, the antioxidants are used in cosmetic products, food sup-
plements and medicine to modify the physiological functions. There are many cancer
treatment options such as surgery, radiation therapy and chemotherapy and these
methods bring lots of side efects to patients. Besides, Endoxan is a medicine
commonly used to treat cancer, containing a compound called cyclophosphamide.
However, using cyclophosphamide has many side effects, especially it elevates lipid
peroxidation. According to the Oriental Medical, the flower, leaves and root of Hi-
biscus rosa-sinensis are commonly used to reduce the inflammation, furuncles, etc.
The aim of the study: This study proved that Hibiscus rosa-sinensis has the antioxi-
dant activity and the ability to recover liver functions when it was coordinated with
cyclophosphamide in mice model. Materials and methods: Reducing power assay,
DPPH free radical scavenging assay, and lipid peroxidation assay are utilised to iden-
tify the antioxidant activity of the Hibiscus rosa-sinensis flower decoction. Results:
We have defined that the decoction of Hibiscus rosa-sinensis flower exhibits reduc-
ing power at 1% concentration which the optical density value is 1.51, the ICs, value
in DPPH free radical scavenging assay is 0.13 = 0.01% (p < 0.05) and at 1.71% con-
centration of the flower decoction the lipid peroxidation in the liver of the experi-
mental group decreased 50% compared to that of the control. In the mice model, the
malonyl dialdehyde level in the liver of the mice continuously drinking at 1.71%
concentration of the decoction in 1 day and 7 days was 2.3 times fewer than the con-
trol. Accordingly, the malonyl dialdehyde level in the liver of the mice drinking the
decoction for 7 days was 1.93 times fewer than the 1-day trial under the same exper-
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imental conditions. Conclusion: The decoction of Hibiscus rosa-sinensis has the
ability to support the liver function in treating cancer.
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Introduction. Nowadays, there are
many cancer treatment options such as
surgery, radiation therapy and chemotherapy,
especially chemotherapy is commonly used.
However, this method brings lots of side efects
to patients, for example causing immune
response; badly affecting the liver and kidney
function. Endoxan is a medicine commonly
used to kill cancer cells containing a
compound called cyclophosphamide.
However, cyclophosphamide obstruct the
hepatic vein; raise the liver enzymes for
example alanine aminotransferase, aspartate
aminotransferase, etc and cause acute liver
failure, especially elevating lipid peroxidation.
Scientific research indicates that
cyclophosphamide has a toxic effect on the
animal model. Accordingly, when
cyclophosphamide is transported through the
liver, it is converted into 4-hydroxycy-
clophosphamide and aldophosphamide with
high alkylation, leading to the formation of
cytotoxic agents, elevating lipid peroxidation
in the liver [1]. Therefore, we propose a
research model combining cyclophosphamide
with a phytomedicine with good antioxidant
capacity to inhibit lipid peroxidation, help
recover liver function. According to Oriental
Medicine, Hibiscus species are used to cool
detoxify, treat inflammation, treat diabetes and
so on. In 2016, Chi Nguyen Minh and
colleagues showed that Hibiscus flower
exhibited the highest antioxidant activity
compared to its stems and leaves due to the
DPPH free radical scavenging assay [2].

Therefore, the present study aims to
investigate the ability of Hibiscus flower

decoction to inhibit lipid peroxidation in the
liver of the mice poisoned by
cyclophosphamide. The results of the research
provide scientific evidence for cancer
treatment applications.

Materials and methods.

Decoction preparation. Hibiscus rosa-
sinensis flowers were collected on Nguyen
Dong Chi Street, District 7, Ho Chi Minh
City, were identified by MSc. Nguyen Thi
Thanh Tam (Department of Plant taxonomy,
in HCMC University of Education). 10 g of
the dried Hibiscus rosa-sinensis flowers was
boiled with 350 mL of distilled water for 3
hours at 70 — 80°C. This primary decoction
was centrifuged at 3000 rpm for 10 minutes.
After removing the sediment, the decoction
continued to be boiled down at 50 — 60°C un-
til the decoction’s concentration was 1 g :
1 mL. This final decoction’s concentration
was 100%, it had to be diluted into many dif-
ferent concentrations to investigate in vitro
and in vivo antioxidant capacity assay.

Reducing power assay. Based on the
ability of reducing potassium hexacyanofer-
rate (111) to potassium hexacyanoferrate (I1) of
the antioxidants, potassium hexacyanoferrate
(1) reacts with ferric chloride to form a col-
ored complex. It was measured at 700 nm.
The higher optical density value is, the greater
antioxidant capacity is. The protocol was fol-
lowed by the report of Jayanthi and Lalitha

[3]-

DPPH free radical scavenging assay.
DPPH  (1,1-diphenyl-2-picrylhydrazyl) is
characterized as a stable free radical which
shows maximum absorbance at 517 nm. The
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lower optical density value is, the greater an-
tioxidant capacity is. The antioxidant activity
of decoction was measured by scavenging of
free radicals by following the standard proto-
col (Brand — Williams et al., 1995) [4].

In vitro Lipid peroxidation inhibition
capacity assay. Mus musculus var. albino
(male; 6 — 8 weeks; 20 — 30 g body weight)
were purchased from Pasteur Institute (167 Pas-
teur Street, District 3, Ho Chi Minh City). The
mice were used in the experiments after an ac-
climatization period of seven days in the labora-
tory environment with a 12-hour light/ dark
cycle and temperature of 28°C. They were pro-
vided with food and water adequately. Cyclo-
phosphamide is the main ingredient in endoxan
(equivalent to 50 mg, Bartex") dissolved in dis-
tilled water to inject into the mice with the dose
of 150 mg/kg body weight.

Cervical dislocation technique was used
to kill nine mice. Then those mice were given
a surgery and their livers were collected one
day after cyclophosphamide injection. The
liver was washed in cold salt water and
weighed the liver. The liver was ground in
phosphate buffer solution pH = 7.4 in a ratio
of 1:10 at 0 — 4°C, centrifuging 4000 rpm at
4°C for 15 minutes, removing the sediment.
0.1 mL of various concentrations were mixed
with 0.5 mL of the tissue homogenate and 1.4
mL of phosphate buffer and incubated the
mixture at 37°C for 15 minutes. After that, 1
mL of trichloroacetic acid (10% wi/v) was
added and then centrifuged 10000 rpm at 4°C
for 10 minutes. 1 mL of thiobarbituric acid
(0,8% wi/v) was added into 2 mL of clear so-
lution. This mixture was incubated for 15
minutes at a temperature of 90 — 100°C. After
cooling, this solution was measured at 532
nm. The lipid peroxidation inhibition capacity
(LPIC) of the decoction was calculated using
the formula: LPIC (%) = [(Acontrol — Asample) /
Acontrot] X 100 (Acontrol: the absorbance value
of the control; Asampie: the absorbance value of
the sample [5, 6]. From lipid peroxidation in-
hibition capacity, correlation equation was
built and the ICsq value was calculated.

In vivo Lipid peroxidation inhibition
capacity assay.

Each experiment, one-day and seven-
day, was arranged as follows. The mice were
devided into 3 groups: a negative control, an
experiment and a positive control. Each group
had 3 mice. The three groups of mice were
injected cyclophosphamide (CY). In the nega-
tive control, the mice weren’t given the de-
coction. In the experimental group, the mice
drank the flower decoction while in the posi-
tive control the mice drank d-Alpha tocopher-
ol. After drinking the decoction in one day
and seven days, the mice were Kkilled by
cervical dislocation technique. The liver was
washed with cold salt water and weighted.
The liver was ground in phosphate buffer so-
lution pH = 7.4 in a ratio of 1:10 at 0 — 4°C,
centrifuged 4000 rpm at 4°C for 15 minutes,
removed the sediment. 2 mL tissue homoge-
nate was mixed 1.4 mL phosphate buffer and
incubated at 37°C for 60 minutes. After that, 1
mL of trichloroacetic acid (10% wi/v) was
added and then centrifuged 10000 rpm at 4°C
for 10 minutes. 1 mL of thiobarbituric acid
(0,8% wi/v) was added into 2 mL of solution.
This mixture was incubated for 15 minutes at
a temperature of 90 — 100°C. After cooling,
this solution was measured at 532 nm. The
content of malonyl dialdehyde (nmol/mL)
was calculated using the formula: Cypa
(nmol/mL) = (ODys — 0.0029) / 0.0637 [5, 6].
Based on the malonyl dialdehyde content
(nmol/mL homogenate), the malonyl dialde-
hyde content (nmol/g protein) was calculated.
Malonyl dialdehyde is a product of lipid pe-
roxidation. The lower the malonyl dialdehyde
content, the greater the capacity of the test
sample to inhibit lipid peroxidation
was (Janero & Burghardt, 1988 & Huong
Nguyen Thi Thu & Hang Nguyen Thi Ngoc,
2010) [5, 6].

Statical analysis. The data of the study
were treated in the statistical SPSS, version
16. The values were presented as means =+
S.D. The correlation equation was determined
by the equation with p < 0.05.

Results.

Results of in vitro antioxidant of the Hi-
biscus flower decoction. In this study, we
have revealed that the decoction of Hibiscus
rosa-sinensis flower exhibits in vitro antioxi-
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dant activity through reducing power assay
and DPPH free radical scavenging assay.
Based on the reducing capacity on ferreous

ion, according to increasing concentration, the
optical density value of the samples increases
gradually (p < 0.05) (Fig. 1).
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Fig. 1. The optical density value of Hibiscus flower decoction
Control (-): the distilled water; Control (+): ascorbic acid (28.16 pug/mL)

The radical scavenging activities of dif-
ferent concentrations of the decoction is
showed in figure 2. These results showed a
strong DPPH free radical scavenging activity
(87.42 £0.56% at 0.3% concentration) with
ICs0 0f 0.13 + 0.01%.

Result of lipid peroxidation inhibition ca-
pacity assay. When incubating the liver in the
different concentrations of the decoction, the
percentage of lipid peroxidation inhibition in-

creased gradually (p < 0.05) (Fig. 3). The corre-
lation equation was y = 26.023In (x) + 36.110
(R = 0.80). The ICsy value of decoction was
1.71 £ 0.49% in the laboratory condition.

After one day and seven days of drink-
ing decoction at a concentration of 1.71%, the
mouse liver was separated and the malonyl
dialdehyde (MDA) content which is the prod-
uct of lipid peroxidation was measured. These
results are shown in figure 4.
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Fig. 2. The percentage of DPPH free radical scavenging of Hibiscus flower decoction
(Control (+): ascorbic acid (28.16 pg/mL))
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Fig. 3. The percentage of lipid peroxidation inhibition in vitro assay
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Fig. 4. The MDA content (nmol/g) in liver in vivo assay

After one day, when the mice were ad-
ministered the decoction at 1.71% concentra-
tion, the MDA content decreased 2.33 times
fewer than the negative control in the same
experimental conditions. After seven days of
drinking the decoction, the measured MDA
content decreased by a factor of 2.27 com-
pared to the negative control under the same
experimental conditions. It showed that at this
concentration, the decoction of Hibiscus
flower had the ability to reduce the MDA
content, inhibit the lipid peroxidation in the
mice livers. Comparing the results of the one-
day and seven-day trials, in both the negative
control and the experimental group, the MDA
level after 7 days decreased by a factor of 2
compared to that of one day, specifically in
the negative control, the MDA content after
seven days decreased by a factor of 1.98

compared to that of 1 day. When it comes to
the experimental group, the MDA level after
seven days dropped by a factor of 1.93 com-
pared to that of one day.

Discussion.

According to Yin et al. (2013),
10 mg/mL ethanol and aqueous Hibiscus
flower extract exhibited the percentage of
DPPH inhibition was 83.08 + 0.1 and 97.35 +
0.6 respectively. Moreover, they isolated
some substances, the antioxidants, such as
phenolics, tannins, flavonoids, anthocyanins
the content of which in the aqueous extract
was higher than in the ethanol extract [7].
Similarly, in the study of Wong et al. (2010),
the methanol extract (1 g/50 mL) exhibited
ferric reducing power (4.0 = 0.3), total phe-
nolics content (735 + 46 mg/100 g), total an-
thocyanins content (284 + 17 mg/100 Q)
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and ascorbic acid equivalent antioxidant ca-
pacity (640 + 56 mg AA/100 g). The findings
also support our result on the in vitro antioxi-
dant activity of Hibiscus decoction [8].
Despite the difference of flower collec-
ing location, the antioxidant activity of Hibis-

cus rosa-sinensis flower decoction is similar
to Chi Nguyen Minh et al. research (2016)
through the percentage of DPPH scavenging
activity and the 1Csp value (Table) [2].

Table

The %DPPH scavenging activity comparision between two research

Concentrations (%) This study results Chi Nguyen Minh et al.” (2016)
%DPPH scavenging activity 9%DPPH scavenging activity

0.1 39.37 + 2.07 44,888+ 6.82
0.2 69.17 + 2.87 72.470 +7.00
0.4 87.71+0.44 90.520 + 4.86
0.6 88.83 + 0.40 91.812+2.23
0.8 87.89+0.72 89.558+2.12

1 87.73+0.99 87.535+ 3.28
1Cs 0.13+0.01% 0.119 + 0.02%

Thus, the Hibiscus decoction exhibited
the in vitro antioxidant activity through the
reducing power assay and DPPH free radical
scavenging assay.

Moreover, the antioxidant activity of the
flower decoction was examined through the
lipid peroxidation assay. In fact, the plasma
membrane under attack of free radical will be
lipid peroxidation and create malonyl dialde-
hyde. If the MDA level decline, the process of
lipid peroxidation will decrease so the MDA
assay reflects the antioxidant activity of the
decoction. After the livers were incubated in
the decoction at different concentrations, the
MDA content declined steadily. The level of
MDA was measured spectrophotometrically
at 532 nm. Due to the optical density value,
the ability to inhibit the lipid peroxidation of
the decoction of Hibiscus rosa-sinensis flower
was assessed. The in vitro and in vivo lipid
peroxidation results were similar. In the in
vitro experiment, the percentage of lipid pe-
roxidation inhibition was 50% at 1.71% con-
centration of the decoction. When the mice
were injected with the decoction at a concen-
tration of 1.71%, according to the results of
one-day and seven-day tests, the level of
MDA in the experimental group decreased 2-
fold compared to the negative control.

The MDA content in the seven-day ex-
periment decreased by a factor of roughly 1.9
compared to that of the one-day experiment.
This result is coherent with the research of
Lahouel (2004) [9]. Accordingly, the scien-

tists examined the MDA content in the model
of mice injected with cyclophosphamide and
found that the MDA content in drinking water
after — decreased by 1.7 times compared to
the one-day test. This can be explained by the
reduced glutathione content over time for sev-
en days. Indeed, glutathione is the co-
activator of the enzyme glutathione peroxi-
dase, which decomposes H,O; in mammalian
cells [10]. However, the MDA level of the
positive control in both one-day and seven-
day experiments were not different (12.26 +
1.85 nmol/g protein and 11.16 + 2.62 nmol/g
protein).

Conclusion. This finding indicated that
the Hibiscus rosa-sinensis flower decoction
exihibited the antioxidant activity through re-
ducing power assay, DPPH free radical scav-
enging assay and lipid peroxidation assay.
The decoction has the ability to reduce the
level of malonyl dialdehyde by about 2 times
compared to the negative control.
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