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ABSTRACT

Hepatitis B Virus infection is a serious health problem throughout the world that can cause death. Purple
sweet potatoes contain quite high levels of anthocyanins. Anthocyanins have been widely proven to act as
immunostimulators by influencing levels of the cytokine TNF-a. This study aims to prove that purple sweet
potato extract has an effect on TNF-a mRNA expression in PBMC cell cultures infected with the hepatitis B
virus. The research sample was a PBMC cell culture taken from an asymptomatic chronic Hepatitis B patient.
The samples from the normal saline control group were 18 wells and the treatment group with purple sweet
potato extract with an anthocyanin content of 0.265 mg/100g was 18 wells. Purple sweet potato extract is made
using the maceration technique. PBMCs were isolated from blood using Ficoll-Paque. PBMC cells were
cultured in 24 well plates with complete RPMI 1640 medium. Examination of TNF-a mRNA expression using
Relative 1-step gRT-PCR quantification. The results showed the mean difference in TNF-o mRNA expression
between the treatment and control groups: 20.08 fg/uL (p<0.05), there was a significant increase in TNF-a
MRNA expression. The results of this study can be concluded that administration of purple sweet potato extract

in vitro can increase TNF-a mRNA expression in PBMC cultures infected with hepatitis B virus.
Kata kunci : Purple sweet potatoes, anthocyanin, TNF-a

INTRODUCTION

Hepatitis B virus infection remains high
worldwide, especially in low and middle income countries.
About 70% of the 257 million people living with HBV
infection live in areas highly endemic for HBV infection,
especially in parts of the Asian and African continents. The
World Health Organization (WHO) estimates that in 2015
HBV infection caused 900,000 deaths.*

TNF-a is a proinflammatory cytokine that can
inhibit the replication of certain viruses in a non-cytopathic
manner without cell damage, as shown for HBV. TNF-a
works independently to inhibit HBV replication. TNF-a
suppresses HBV replication by activating the nuclear factor
kappa-B (NF-kB) signaling pathway, especially inhibiting
the formation or disrupting the stability of the HBV capsid
capsule, thereby inhibiting viral replication.??

Purple sweet potato is a plant that is widely known
in the community. This sweet potato contains the natural
coloring substance anthocyanin. Purple tubers contain
higher levels of anthocyanin than other colored tubers.
Purple sweet potato contains anthocyanin which varies
between 110mg/100gr to 210mg/100gr of fresh tubers,
while the anthocyanin content in the water extract of purple
sweet potato tubers is 140.23 - 147.0 mg/mL.*

Anthocyanin, which is one of the phenolic
compounds, has been studied for its effect on TNF-a
production. Anthocyanins can induce the production of
TNF-0, and can significantly reduce the production of
Nitric Oxide (NO) thereby reducing oxidative stress in the
anti-inflammatory process.®

http://ojs.unud.ac.id/index.php/eum
doi:10.24843.MU.2023.V12.i12.P14

This study aims to prove that purple sweet potato
extract can increase the expression of messenger
ribonucleic acid (MRNA) TNF-o in peripheral blood
mononuclear cell (PBMC) cultures, so that it can provide
information for consideration that purple sweet potato
extract can be used to help manage HBV infection and can
be used as a reference material for further research.

ANTHOCYANINS AND TNF-a

The immune system against HBV infection is
quite complex and involves the innate and adaptive
immune systems. Innate and adaptive immune system
responses play a role in the development of hepatitis B.
Acute HBV infection can recover spontaneously through
the production and activation of the immune response of
antibodies, Kupler cells, natural Kkiller (NK) cells,
CD4/CD8 T cells, interleukin-2 (IL-2), interferon-gamma
(IFN-y), and TNF-a. &7

TNF has an important role in the inflammatory
process and regulation of the immune system as well as cell
differentiation and proliferation. TNF plays a role in virus
clearance. There are several pathways by which TNF exerts
antiviral activity. TNF can reduce viral entry into
hepatocytes. TNF also reduces viral replication and
disrupts nucleocapsids by disrupting covalently closed
circular  DNA  (cccDNA) through activation of
apolipoprotein B editing complex (APO-BEC3) deaminase
which leads to destruction of HBV cccDNA.8
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The bioactive component anthocyanin is a natural
coloring substance in food which is categorized as an
antioxidant. Food ingredients such as fruit, vegetables,
roots, tubers, nuts and cereals with a bluish or purplish
color contain quite high levels of anthocyanin.
Anthocyanins have a structural formula with a phenolic
structure so they can transfer hydrogen atoms from
hydroxyl free radicals.®!%?

Anthocyanins induce the production of TNF-a
and act as modulators of the immune response in activated
macrophages. Anthocyanins induce production of TNF-a
in macrophage cells. The mechanism of inhibitory and
stimulatory activity of flavonoids on TNF-a production can
result from both transcriptional and post-transcriptional
processes. Anthocyanins induce the production of TNF-a
in a dose-dependent manner. At concentrations of 250 uM
and 500 pM, most anthocyanins can significantly induce
the production of TNF-a.°

MATERIALS AND METHODS

This research is an in vitro laboratory
experimental study using PBMC cell culture with a
Randomized Pre and Post Test Control Group Design. The

research was conducted at the Integrated Biomedical
Laboratory Unit, Faculty of Medicine, Udayana University.

The sample used in this study was PBMC cell
culture taken from one patient suffering from
asymptomatic chronic Hepatitis B in accordance with
sample criteria and procedures. This study used a sample
of 3,263.7 cells/uL PBMC cells or 7,637,058 cells for 36
well plates for PBMC cell culture. The 36 wells were then
divided into two groups, namely the control group and the
treatment group randomly. For each group, 18 PBMC
culture wells were obtained with the following details: The
control group consisted of 18 normal saline groups. The
treatment group consisted of a group of purple sweet potato
tuber water extract with a dose of 50 pL in 18 wells.

The anthocyanin content in purple sweet potato
extract is 5.3 mg/100gr. In this study, 50 pL of purple
sweet potato extract was treated in each PBMC culture
well with an anthocyanin content of 0.265 mg/100gr.
RNA isolation was carried out using a commercial Kit.
The PCR method used is Relative 1-step qRT-PCR
quantification using a commercial kit using the following
primer sequence:

Table 1 TNF-o mRNA Gene Primers. 12

Target

Sequence 5°-3’

Forward Gen mRNA TNF-a.

CCG AGG CAG TCA GAT CATCTT

Reverse Gen mRNA TNF-a

AGC TGC CCC TCAGCT TGA

Amplification is carried out on a thermal

cycler machine with the following protocol :

Table 2 Real Time PCR Amplification Protocol Conditions '?

Step Temperature Duration Cycle
cDNA synthesis 42°C 5 minutes hold
RT inactivation 95°C 5 minutes hold
Denaturation 95°C 3 seconds 40
Annealing 60°C 20 seconds
Amplification was carried out on a MyGo Mini Real
Time PCR thermal cycler to obtain Ct (cycle threshold) RESULTS

data and then interpolarized using a Ct serial dilution
standard curve. TNF-o mRNA expression data was
obtained in numbers in units of fg/uL and then compared
for analysis.

http://ojs.unud.ac.id/index.php/eum
doi:10.24843.MU.2023.V12.i12.P14

TNF-o mRNA expression in PMBC cell cultures is shown
in Figure 1

106



10000+

7500

Irtensity (RFU)

5000

2500

Ml cq: 31.24656292039057
Dye : SYBR Oreen |
Position: 9
Sample : TNFA-PRE-K-9
Target : Target 1
Cq:31.045704853305042
Dyo : SYBR Greon |
Position: §

Sample : TNFA PRE-K-5
Target: Target 1

12500

10000 -

7500

-y

5000

2500

M cq:30.430380971745574
Dye : SYBR Oreen |

Position: 2

Sample : TNFA-PRE-K-2

Target : Target 1

Cq:32.41480323616631
Dye : SYBR Groen |

Position: 6

Sample : TNFA-PRE-K-6

Target: Targot1

Dye : SYBR Oreen | Dye : SYBR Oreen | Dye : SYBR Oreen |
Position: 7 Position: 4 Position: 8
Sample : TNFA-PRE-K-7 Sample : TNFA-PRE-K-4 Sample : TNFA-PRE-K-8

Target : Target 1
Cq:30.422010625073087

Dyo : SYBR Gro
Position: 3
Sample : TNFA-

Target: Target 1

Mg 31.32325410604046

T T

25 30 K 40

M cq:32.09195227743795

Target : Target 1 Target : Target 1

Cq:32.176805406250226

onl Dye : SYBR Greon |
Position: 1

PRE-K-3 Sample : TNFA-PRE-K-1

Target: Target 1

T

5

.Cq 133 6B907108755082
Dye . SYBR Green|
Position: §

Sample : TNFA-PRE-P-§
Target  Target1

qu 131.330971263200840
Dye : SYBR Green |
Position " 4
Sample . TNFA-PRE-P-4
Target: Target1

T T

10 15

.Cq ©31.18431513281654
Dye . SYBR Green |
Position : 2
Sample : TNFA-PRE-P-2
Target: Target 1

.Cq £32.03213091860402
Dye : SYBR Green |
Position * 1
Sample . TNFA-PRE-P-1
Target: Target 1

http://ojs.unud.ac.id/index.php/eum
doi:10.24843.MU.2023.V12.i12.P14

T

20

-Cu 1 31.116955337542528

Dye . SYBR Green |
Position: 9
Sample : TNFA-PRE-P-0
Target Target 1

-Cq 133.5892563436213.
Dye : SYBR Green |
Position * 6
Sample . TNFA-PRE-P-6
Target: Target1

T T T T

25 30 35 40 45
Cycle

-Cﬂ 129.912398376165637
Dye . SYBR Green |
Position : 7
Sample : TNFA-PRE-P-7
Target Target 1

-CQ ©32.41966197452721
Dye . SYBR Green |
Position : 8
Samplo : TNFA-PRE-P-8
Target: Target 1

3 -Cq 132.09638319755421

Dye : SYBR Green |

Position * 3

Sample . TNFA-PRE-P-3

Target: Target 1

Mcq:33.377065564476814

45
Cycle

107



35000

30000

25000

20000

Intensity (RFU)

15000

10000

5000

-

M ca 31 1050040820548
Dye . SYBR Green |
Position : 4
Sample - TNFA-POST-K-4
Targel. Target 1
CQ:32.561973873851514
Dye : SYBR Oreen |
Position: 3
Sample | TNFA-POST-K-3
Target: Target1

7000

6000 -

5000 -

4000

Inensiy (RFU)

3000

2000

1000

10 15 20 25 0 5 40
Cycle

Wlca 31 62164391248787
Dye . SYBR Green |
Position : 6
Sample - TNFA-POST-K-6
Targel . Target 1

Mca 31680239396124197
Dye . SYBR Green |
Position : 7
Sample - TNFA-POST-K-7
Target . Target 1

.CQ 131 140408269335747
Dye . SYBR Green |
Position : §

Sample : TNFA-POST-K-5
Target. Target 1

M ca: 30 954641129261
Dy . SYBR Green |
Position : 2
Sample  TNFA-POST-K-2
Target Target 1

.Cﬂ 1 31.259063576973045
Dye : SYBR Oreen |
Position : 1
Sample | TNFA-POST-K-1
Target: Target1

5

10 15 20 25 30 35 40 5
Cyclo

Mlca:3275328801712689 [Mlca: 32.57131874662753

Dye . SYBR Groen |
Position . 5

Sample - TNFA-POST-K-9
Target: Target1

http://ojs.unud.ac.id/index.php/eum

Dye . SYBR Green|
Position . 1

Sample - TNFA-POST-K-8
Target: Target1

108

doi:10.24843.MU.2023.V12.i12.P14



INCREASED TNF-a mRNA EXPRESSION IN PBMC CELLS INFECTED
WITH HEPATITIS B VIRUS EXPOSED TO PURPLE SWEET POTATO
EXTRACT (Ipomoea batatas L.)..

25000

20000

15000

Intensity (RFU)

10000

5000

20

M ca 30 9360796134033 Ml caq 30 94035260995832 Blcq 30 269540436326533

Dy= . SYBR Oreen | Dye . SYBR Green | Dye . SYBR Oreen |
Position - 11 Position - 7 Position - 9

Sample . TNFA-POST-P-4 Sample . TNFA-POST-P-1 Sample . TNFA-POST-P-2
Target: Target1 Target: Target1 Target: Target1

B cq: 20.883631086814084
Dye : SYBR Green |

[Ecq:30867745606867555
Dye : SYBR Green |

.CQ 30.7200481570543
Dye : SYBR Green |

Position: 14 Position: 16 Position: 13
Sample - TNFA-POST-P-7 Sample - TNFA-POST-P-9 Sample - TNFA-POST-P-6
Target . Target 1 Target . Target 1 Target . Target 1

40
Cycle

Eca-3081734037312745 Ml cq- 31 188605995008476

Dy= . SYBR Creen | Dye . SYBR Green |
Position - 15 Position - 12
Sample . TNFA-POST-P-8 Sample . TNFA-POST-P-5

Target: Target 1
Cq:30.546105180820315
Dye : SYBR Green |
Position: 10

Sample - TNFA-POST-P-3
Targel . Target 1

Target: Target1

Figure 1 Curve of quantitative real time PCR (qRT-PCR) amplification results of TNF-a. mRNA

expression from research samples

To determine the difference in the effect of treatment on
TNF-o mRNA expression after observation between
samples treated with purple sweet potato extract (treatment
group) and samples that did not receive treatment (control
group), statistical analysis was carried out using the

independent t test because the TNF-a mRNA expression
data in the treatment group and control group were
normally distributed. The results of statistical analysis tests
of differences in TNF-a mRNA expression in the two
groups are presented in Table 3

Table 3 Differences in TNF-a mRNA expression between the two groups after observation

TNF-o0 mRNA Expression (fg/uL)

Group N Mean = SD Mean CI 95% p*
difference (Min-Max)

Treatment 9 17,96 + 20,65 20,08 -0,54 - 40,72 0,05

Control 9 -2,13 +£20,64

SD: standard deviation; CI: confidence interval; Min: minimum; Max: maximum

* significant on p<0,05

In Table 3 you can see the results of the
independent t test analysis of the differences in TNF-a
MRNA expression in the treatment group and control
group. In the treatment group, the mean difference in TNF-
a mRNA expression was 17.96 + 20.65 fg/uL, while in the
control group it was -2.13 + 20.64 fg/uL. In the treatment
group and control group, the mean difference in TNF-a
MRNA expression was found to be 20.08 fg/uL. These
results indicate that there is a significant difference in TNF-
a mRNA expression between the treatment group and the
control group, where the treatment group had higher TNF-
a mRNA expression than the control group (p<0.05).

http://ojs.unud.ac.id/index.php/eum
doi:10.24843.MU.2023.V12.i12.P14

DISCUSSION

This study showed that there was a significant
difference in TNF-o mRNA expression in the treatment
group and the control group, where the treatment group had
higher TNF-ao mRNA expression than the control group.
These results confirm that the anthocyanin compound
content in purple sweet potato extract can increase TNF-a
mRNA expression.

Several natural extracts from plants have been
reported to increase the expression of TNF-a. Research by
Chang et al. (1994) showed that natural ingredients from
plant extracts with the compounds fisetin and quercetin
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(flavonol), daidzein (isoflavone) and flavonoids can play a
role in improving the body's immune system and antiviral
activity by increasing the expression of TNF-q. 413

The polyphenolic compound resveratrol from red
grapes significantly increased TNF-o mRNA expression
along with increased TNF-a secretion in LPS-activated
RAW 264.7 macrophage cells. The flavonoid substance
flavone-8-acetic acid (FAA) has been shown to induce
TNF-a secretion in J774 cells.'®

This research uses purple sweet potato extract
which contains anthocyanin compounds which can
increase TNF-a mRNA expression in PBMC cell cultures.
Anthocyanins are a group of bioactive flavonoids.
Anthocyanins showed significant effects on the production
and induction of TNF-a. Production of TNF-a by
macrophages can occur in different ways.

Other research showing that anthocyanins from
natural extracts can increase TNF-oo mRNA expression is
shown by research conducted by Roth et al. (2014) where
their research shows that exposure to anthocyanins from
bilberry extract can increase TNF-o-stimulation mRNA
expression and secretion NF-kB target genes.!”

Anthocyanin is a large molecule that has high
solubility in water, it has been proven that when cells are
exposed to anthocyanin, the anthocyanin actually crosses
the cell membrane and its presence can be detected inside
the cell. Anthocyanins are water soluble and sufficiently
lipophilic for spontaneous penetration into cells through
the lipid bilayer.'®1

The absorption of anthocyanins into cells is
influenced by sugar groups. Anthocyanin transporters are
glucose transporters, because anthocyanins have sugar
parts, especially glucose residues. Flavonoid glucosides
such as quercetin-3-glucose can enter cells by the presence
of glucose residues using the GLUT2 hexose transporter.
Exposure of cells to anthocyanins triggers the expression
of the GLUT2 transporter which plays a role in the
absorption of anthocyanins into cells through the cell
membrane. 2021.22

Anthocyanins show a significant effect on
increasing TNF-o. mRNA expression and TNF-a secretion
in macrophage cells through activating the NF-xB pathway
by stimulating the secretion of NF-xB target genes.
Anthocyanin-induced TNF-a expression may occur in
different ways depending on time and dose. 23242526

TNF is essential for viral clearance. There are
many pathways that TNF uses to carry out antiviral
activity. First, TNF reduces viral entry into hepatocyte
cells. The TNF pathway has great clinical relevance, where
TNF is a key mediator in the immune system for clearance
of chronic HBV. Increasing TNF levels will likely
eradicate the virus.8%’

CONCLUSIONS AND SUGGESTIONS

Based on this research, it can be concluded that
purple sweet potato extract can increase TNF-o mRNA
expression in PBMC cultures of asymptomatic chronic
hepatitis B sufferers compared to controls.

It is necessary to conduct research on the direct
influence of anthocyanin compounds from purple sweet

http://ojs.unud.ac.id/index.php/eum
doi:10.24843.MU.2023.V12.i12.P14
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potato extract on components in the structure of the HBV
virus through molecular pathways that can be influenced.
This will make it possible to determine and analyze the role
of anthocyanins from purple sweet potato extract as
antivirals directly.
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