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ARTICLE INFO ABSTRACT

Keywords: Silent information regulator 1 (SIRT1) is a type III histone deacetylase that is related to the inhibition of the
Isoniazid inflammatory response. The aim of this study was to investigate the regulation of SIRT1 on isoniazid-induced
Hepatﬂcytf_? injury hepatocyte injury and the possible mechanism of histone modification. We found that compared with the blank
Inflammation control group, expression of SIRT1 was decreased in the isoniazid group and that expression of NF-kB p65 was
;‘;&Flne acetylation increased, leading to an increase of the expression of inflammatory cytokines Interleukin-6 (IL-6) and Tumour

necrosis factor alpha (TNF-a). The level of histone H3K9 acetylation in the promoter region of IL-6 was increased
as well. Addition of a SIRT1 agonist (SRT1720) alleviated the inflammatory reaction caused by isoniazid, while
the use of a SIRT1 inhibitor (EX527) aggravated the inflammatory damage to cells. In conclusion, these findings
indicated that during the period of isoniazid-induced hepatocyte injury, SIRT1 levels were decreased and in-
flammatory factor levels were increased. Activation of SIRT1 may reduce hepatocyte injury by reducing the level

of histone H3K9 acetylation in the promoter region of the IL-6 gene.

1. Introduction

Currently, tuberculosis remains a global public health problem. The
World Health Organization (WHO) Global Tuberculosis Report 2017
indicated that in 2016, there were approximately 10.4 million new
cases of tuberculosis worldwide, of which approximately 1.67 million
resulted in death. Isoniazid (INH) is one of the major first-line anti-
tuberculosis drugs recommended by WHO, and the most serious side
effect in clinical research is anti-tuberculosis drug-induced liver injury
(ADLI) [1]. At present, it is believed that the inflammatory reaction
induced by INH drug metabolism plays an important role in the process
of liver injury, and may become a major target for ADLI prevention and
treatment [2].

During the development of ADLI, epigenetic factors have received
increasing attention. Among them, histone modification is a key com-
ponent of epigenetics, and histone acetylation is a significant part of
histone modification. As the main component of chromatin, the lysine
residues at the end of the amino acids often change the configuration of
chromatin by covalent modification, which leads to gene transcription
activation or gene silencing [3]. Histone deacetylase (HDAC) can re-
move the acetyl group on the terminal lysine residue of the histone
amino acid terminus to restore their positive charge, thereby increasing
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the affinity between DNA and histone, making them more compact and
inhibiting the transcription of genes [4]. Silent information regulator 1
(SIRT1) is a class of nicotinamide adenine dinucleotide (NAD+) de-
pendent type III histone deacetylase that can regulate the equilibrium
state of the biological clock and the aging of the body by deacetylating
histone H3K9 and H4K16 in the promoter region of the clock gene Per2
to abate its transcription. [5]. After the specific knockout of SIRT1 in
mouse cardiomyocytes, it was found that poly [adenosine diphosphate
(ADP)- ribose] polymerase 1 (PARP1) was activated when the cardio-
myocyte was stimulated, and SIRT1 could restrain the activation of the
PARP1 gene promoter or the direct deacetylation of PARP1 to protect
cardiomyocytes from PARP1-mediated death [6]. A number of studies
have demonstrated that SIRT1 is involved in multiple functional ac-
tivities of cell senescence, antioxidative stress and inhibition of in-
flammation [7-16].

Interleukin-6 (IL-6) is an important inflammatory cytokine, and its
gene promoter region contains important transcriptional regulatory
elements regulated by proteins such as Nuclear factor-kB (NF-kB) and
Activator protein-1 (AP-1) [17]. The normal expression of IL-6 con-
tributes to the steady state of immune homeostasis, while the excessive
production can lead to a series of inflammatory damage, such as com-
pensatory and decompensated alcoholic cirrhosis, Crohn's disease and
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Table 1
Primer sequences.

Gene Primer Sequence (5’-3")

Human GAPDH F GAAGGTCGGAGTCAACGGATT
R CCTGGAAGATGGTGATGGGAT

Human SIRT1 F CATAGACACGCTGGAACAGG
R TTGAGGGAAGACCCAATAACA

Human NF-«kB p65 F GCGAGAGGAGCACAGATACC
R GCACAGCATTCAGGTCGTAG

Human IL-6 F CACACAGACAGCCACTCACC
R GCTCTGGCTTGTTCCTCACT

Human TNF-a F CAGCCTCTTCTCCTTCCTGA
R TGAGGTACAGGCCCTCTGAT

glomerulonephritis [18-20]. Tumour necrosis factor alpha (TNF-a) is
another important inflammatory factor in the immune system of the
body that can mediate many biological effects. The levels of IL-6 and
TNF-a in the serum of patients with chronic hepatitis B increase gra-
dually with the prolongation of the condition. IL-6 and TNF-a are in-
volved in the pathogenesis of hepatitis B [21]. In view of this, the ex-
pression of inflammatory factors is closely related to the occurrence of
liver diseases. It is essential to effectively intervene in the disorder of
the inflammatory environment in the body and restore the normal ex-
pression of the inflammatory mediators. Recently, the abnormal mod-
ification of DNA and histone is often associated with gene expression,
and the epigenetic modification mechanism of inflammatory gene ex-
pression has attracted more and more attention. Existing studies have
noted that IL-6 plays an important role in the development of pul-
monary fibrosis induced by paraquat, whose promoter region can be
regulated by histone acetylation. The application of HDAC inhibitors
can enhance the level of histone H3K9 acetylation in the promoter re-
gion of IL-6 and further aggravate the occurrence of pulmonary fibrosis
[22]. As a target molecule of SIRT1, NF-xB p65 can regulate the ex-
pression of downstream inflammatory factors IL-6 and TNF-a. There-
fore, we speculate that in the process of hepatocyte injury induced by
isoniazid, the increase of pro-inflammatory response mediated by in-
flammatory regulators and even the level of histone H3K9 acetylation
in the promoter region of inflammatory factor IL-6 may be related to
the expression of histone deacetylase SIRT1.

In this study, isoniazid was used to stimulate human normal liver
cells to observe the changes in the expression of SIRT1, the occurrence
of inflammatory reaction and the possible histone modification me-
chanism during ADLI. To further observe the effect of SIRTI on
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inflammatory factors and to explore the regulatory role of SIRT1 in
inflammatory factors in ADLI, specific SIRT1 agonists and inhibitors
were added to show the influence on the expression of SIRT1, especially
using IL-6 as an example. This will provide the basis for ADLI preven-
tion and effective liver protection treatment for tuberculosis patients.

2. Materials and methods
2.1. Materials

The human normal liver cell line HL-7702 was obtained from the
Chinese Academy of Sciences (Shanghai, China). Isoniazid was pur-
chased from TCI (Tokyo, Japan). SIRT1 agonist SRT1720 and inhibitor
EX527 were obtained from Selleck (USA). PrimeScript™ RT Master Mix
Kit and SYBR® Premix Ex Taq™ II PCR Kit were purchased from Takara
Biotechnology (Dalian, China). Alanine aminotransferase assay kit and
aspartate aminotransferase assay kit were purchased from Nanjing
Jiancheng Bioengineering Institute (Nanjing, China). Rabbit anti-SIRT1
antibody was purchased from EPITOMICS (USA). Rabbit anti-NF-kB
p65 antibody and goat anti-rabbit IgG (HRP) were purchased from
Abcam (USA). Human IL-6 ELISA Kit and Human TNF-a ELISA Kit were
obtained from DG (Beijing, China). CHIP-Kit was purchased from
ABclonal (Wuhan, China).

2.2. Cell culture and treatment

The cells were grown in Roswell Park Memorial Institute (RPMI)
1640 medium with 10% foetal bovine serum (FBS), 100 U/mL penicillin
and 100 pg/mL streptomycin in a cell incubator with 5% CO, at 37 °C.
After 24h of pre-culture, the medium was changed and treated ac-
cordingly. Cells and supernatants were harvested after another 48 h of
culture.

In order to determine the optimal combination concentration of
SIRT1 agonist SRT1720 and inhibitor EX527, we detect the cell viability
of HL-7702 cells cultured for 48 h under different concentration gra-
dients. The results showed that the agonist concentration of 1 pmol/L
and the inhibitor concentration of 1 pmol/L were their maximum non-
toxic doses respectively. The experiment was conducted in the fol-
lowing treatment groups: blank control group (1640 medium), INH
group (1640 medium containing 800ug/mL  isoniazid),
INH + SRT1720 group (1640 medium containing 800 pg/mL isoniazid
and 1 pumol/L SRT1720), SRT1720 group (1640 medium containing
1 umol/L SRT1720), INH + EX527 group (1640 medium containing

Fig. 1. Changes of protein (A) and mRNA (B) expression of
SIRT1 in the control group and INH group. The cells of the
INH group were stimulated with INH (800 ug/mL) for 48 h
and then SIRT1 protein expression was determined by
Western blotting and mRNA expression was determined by
real-time PCR. Data indicate the means of six independent
experiments + SD. ** P < 0.01 vs control group.

*k



Y. Zhang et al.

A
NF-KB p65 = e

B-actln e e
18
S
*k
c®
3 = 1.0
-~ C
o0
‘d"’
:ﬁ'é
D 0.5
a8
w
z
0.0 T
A
€ &
ey
o
60+
-é:o‘ S
@ -
rd b
£5
R
g%
o
= 204
3&
N
CP°\$°
100+
o w
- £
239
S
E% )
gD
wo
2<

T

Y
&

é(\

International Immunopharmacology 67 (2019) 348-355

~
o
]

~
o
i

-
o
e

(fold of control)

NF-xB p65 protein level

O

s | g »
o o o
e n 3

-
o
i

IL-6 mRNA level
(fold of control)

%,

n

. g
o o o
1 re 3

-
o
ri

TNF-a mRNA level
2

(fold of control)

o
o
e

>

b

<

o J

*%

N
CPQ

Fig. 2. Changes in the protein (A, C and E) and mRNA (B, D and F) expression of NF-kB p65, IL-6 and TNF-a in the control group and INH group. The cells of the INH
group were stimulated with INH (800 pg/mL) for 48 h and then the NF-kB p65 expression was determined by Western blotting, the IL-6 and TNF-a expression was
determined by ELISA, and the mRNA expression of NF-kB p65, IL-6 and TNF-a was determined by real-time PCR. Data indicate the means of six independent

experiments + SD. ** P < 0.01 vs control group.

800 pg/mL isoniazid and 1pmol/L EX527) and EX527 group (1640
medium containing 1 umol/L EX527).

2.3. Cell morphology assay

The cells were stained with haematoxylin-eosin, and their mor-
phological changes were observed under a light microscope.

2.4. Real-time PCR

Total RNA was extracted from cells using TRIzol and cDNAs were

synthesized from total RNA using PrimeScript RT Master Mix following
the manufacturer's instructions. Real-time PCR was performed with the
SYBR Premix Ex Taq II. The relative gene expression was quantitatively
analysed by the comparative Ct method (2 ~44%"), using GAPDH level as
control. Primer pair sequences are shown in Table 1.

2.5. Reitman-Frankel and ELISA

The supernatant of the cell culture was collected and the commer-
cial ALT, AST and ELISA test kit instructions were strictly followed to
determine the level of each indicator.
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Fig. 3. Ratio of acetylated H3K9 in the promoter region of IL-6 in the control
group and INH group. The cells of the INH group were stimulated with INH
(800 pg/mL) for 48 h and then the acetylation of histone H3K9 in the promoter
region of IL-6 was determined by Chip-PCR. Data indicate the means of six
independent experiments * SD. ** P < 0.01 vs control group.

2.6. Western blotting

The proteins were extracted with RIPA lysis buffer containing pro-
tease inhibitor cocktail. Protein samples were separated by SDS-PAGE
and transferred to polyvinylidene difluoride membranes. The mem-
branes were blocked with 5% nonfat dry milk and then incubated
overnight at 4°C with a rabbit anti-SIRT1 (1:2000), anti-NF-kB p65
(1:50000), or anti-B-actin (1:2000) antibody. A goat anti-rabbit IgG-
HRP antibody (1:2000) and the enhanced chemiluminescent substrate
were used for detection.

2.7. Chromatin immunoprecipitation analysis

The operations were completed strictly according to the instructions
of the CHIP-kit. The main steps are as follows: 1) protein-DNA cross-
linking and lysis of cells; 2) ultrasonic fragmentation of chromatin; 3)
co-immunoprecipitation; 4) de-crosslinking of protein-DNA complexes;
and 5) real-time PCR analysis of the level of histone H3K9 acetylation in
the promoter region of IL-6. The IL-6 gene structure was analysed using
the UCSC database at http://genome.ucsc.edu. The IL-6 promoter re-
gion gene primers were as follows: the upstream primer sequence was
5’-GTAGAGCTCATCTCTCCCACAAG-3’, and the downstream primer
sequence was 5-ACTCCTGATAGTGGCCCTCG-3".

2.8. Statistical analysis

The results are presented as the means * standard deviation.
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Statistical analyses between two groups were performed by unpaired
Student's t-test. Differences among groups were tested by one-way
analysis of variance. P < 0.05 was considered statistically significant.

3. Results
3.1. Changes of related indicators under the effect of isoniazid

3.1.1. Changes of ALT and AST activity in cell supernatants after isoniazid
treatment

Compared with the blank control group (4.95 + 0.25U/L), iso-
niazid induction increased the ALT activity of the supernatant
(10.45 = 0.62U/L) (P < 0.01). The AST activity (12.89 + 0.54U/L)
was also significantly higher than in the control group (7.58 + 0.52U/
L) (P < 0.01). The above results suggest that the ADLI cell model was
successfully constructed.

3.1.2. Changes of SIRT1 protein and mRNA expression in isoniazid-induced
cells

The expression of SIRT1 protein (Fig. 1A) and mRNA (Fig. 1B) in
cells stimulated by isoniazid was reduced, and there was a significant
difference compared with the blank control group (P < 0.01), sug-
gesting that the change of SIRT1 expression was involved in the process
of hepatocyte injury induced by isoniazid.

3.1.3. Changes of NF-xB p65, IL-6 and TNF-a protein and mRNA
expression in isoniazid-induced cells

Isoniazid stimulation increased the protein and mRNA expression of
NF-«B p65 (Fig. 2A-B), IL-6 (Fig. 2C-D) and TNF-a (Fig. 2E-F) in
comparison with that in the blank control group (P < 0.01), suggesting
that the cells in the INH group had inflammatory damage.

3.1.4. Changes of histone H3K9 acetylation level in the IL-6 gene promoter
induced by isoniazid

The acetylation level of histone H3K9 in the promoter region of the
IL-6 gene in the INH group was examined. Compared with the blank
control group, the level of histone H3K9 acetylation in the IL-6 gene
promoter was elevated in the INH group (P < 0.01), indicating that the
histone modification mechanism is involved in the process of isoniazid-
induced hepatocyte injury (Fig. 3).

3.2. The effect of SIRT1 expression change on inflammatory injury of cells

3.2.1. Effects of SIRT1 agonist and inhibitor on SIRT1 protein and mRNA
expression

The combination of isoniazid and SRT1720 increased the expression
of SIRT1 protein (Fig. 4A) and mRNA (Fig. 4B), which was significantly
different from that of the INH group (P < 0.05), while the combined

Fig. 4. Changes in the protein (A) and mRNA (B)
expression of SIRT1 in different groups. The cells of
the INH group were stimulated with INH (800 ug/
mL) for 48 h, the cells of the INH + SRT1720 group
and INH + EX527 group were stimulated separately
with INH (800 pg/mL) + SRT1720 (1 pmol/L) and
INH (800 pg/mL) + EX527 (1 umol/L) for 48 h, and
the cells of the SRT1720 group and EX527 group
were stimulated separately with SRT1720 (1 pmol/L)
and EX527 (1umol/L) for 48h; then, the SIRT1
protein expression was determined by Western
blotting and the mRNA expression was determined
by real-time PCR. Data indicate the means of six in-
dependent experiments = SD. ** P < 0.01 vs con-
trol group. # P < 0.05 vs INH group. ##p < 0.01
vs INH group.
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Fig. 5. Changes in the protein (A, C and E)
and mRNA (B, D and F) expression of NF-kB
P65, IL-6 and TNF-a in different groups. The
cells of the INH group were stimulated with
INH (800 pg/mL) for 48h, the cells of the

B-actln INH + SRT1720 group and INH + EX527
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use of EX527 further reduced the expression of SIRT1 protein and
mRNA (P < 0.05). This finding suggests that SIRT1 agonist can acti-
vate SIRT1 expression, while SIRT1 inhibitor inhibits SIRT1 expression.

3.2.2. Effects of SIRT1 expression changes on NF-xB p65, IL-6 and TNF-a
protein and mRNA expression

The combination of isoniazid and SRT1720 can inhibit the increase
of NF-xB p65 (Fig. 5A-B), IL-6 (Fig. 5C-D) and TNF-a (Fig. SE-F)
protein and mRNA expression caused by isoniazid stimulation, which
showed a significant difference from the INH group (P < 0.05). This
finding suggests that the activation of SIRT1 can reduce the expression
of inflammatory regulators, thereby reducing the expression of in-
flammatory factors and thus reducing the inflammatory response in-
duced by isoniazid. The combination with EX527 further increased the
expression of NF-kB p65 (Fig. 5A-B), IL-6 (Fig. 5C-D) and TNF-a
(Fig. 5E-F) protein and mRNA, which showed a significant difference
from the INH group (P < 0.01). This suggests that the inhibition of
SIRT1 may increase the expression of inflammatory regulators, which

in turn increases the expression of inflammatory cytokines and ag-
gravates the occurrence of inflammatory lesions. There was no sig-
nificant difference in the expression of inflammatory factors between
the SRT1720 group, the EX527 group and the blank control group,
suggesting that the SIRT1 agonist and inhibitor had no toxic side effects
on cells.

3.2.3. Effects of SIRT1 expression changes on histone H3K9 acetylation
level in the IL-6 gene promoter region

The effect of SIRT1 on histone acetylation in the promoter region of
the IL-6 gene was further analysed. The results showed that the level of
histone H3K9 acetylation in the promoter region of the IL-6 gene was
decreased after combined use of SRT1720, and the combined use of
EX527 increased the acetylation level, which was significantly different
from that of the INH group (P < 0.01) (Fig. 6.). This finding suggested
that SIRT1 may play a role in the deacetylation of histone H3K9 in the
promoter region of the IL-6 gene to reduce inflammation caused by
isoniazid.
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Fig. 6. Ratio of acetylated H3K9 in the promoter region of IL-6 in different
groups. The cells of the INH group were stimulated with INH (800 ug/mL) for
48h, the cells of the INH + SRT1720 group and INH + EX527 group were
stimulated separately with INH (800 pg/mL) + SRT1720 (1 umol/L) and INH
(800 pg/mL) + EX527 (1 umol/L) for 48 h, and the cells of the SRT1720 group
and EX527 group were stimulated separately with SRT1720 (1 umol/L) and
EX527 (1 umol/L) for 48 h. Then, the acetylation of histone H3K9 in the pro-
moter region of IL-6 was determined by Chip-PCR. Data indicate the means of
six independent experiments + SD.** P < 0.01 vs control group. ** P < 0.01
vs INH group.

3.3. Morphological changes of cells in each group

The morphological changes of each group were consistent with
histone modification. That is, the cells of the INH group had apoptosis
damage, and the cytoplasm was loose and the staining became weak.
The combined use of SRT1720 reduced the damage to liver cells, while
the combined use of EX527 aggravated the cell damage. In the blank
control group, the SRT1720 group and the EX527 group, the liver cells
were dense and full, indicating that the cells in the control group were
normal and the agonists and inhibitors had no side effects (Fig. 7).
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4. Discussion

In this study, by using isoniazid to stimulate normal human hepa-
tocyte HL-7702 cells that was cultured for 48 h to establish the ADLI
cell model, it was found that SIRT1 expression was reduced in the INH
group, indicating that the change of SIRT1 expression may be asso-
ciated with ADLI. In recent years, epigenetics has played an important
role in the development of liver diseases. Epigenetics includes DNA
methylation, histone modification, chromatin remodelling and non-
coding RNA regulation [23]. Histone acetylation is an important com-
ponent of histone modification, which is regulated by histone acetyl-
transferase (HAT) and histone deacetylase (HDAC). Therefore, the ex-
pression of histone acetylation is often accompanied by changes in the
expression level of HAT or HDAC. SIRT1 is a type III histone deacetylase
and is one of its main organs of expression [24]. The expression levels
of SIRT1 drop in liver fibrosis mice, liver cirrhosis and activated hepatic
stellate cells, while compared with the wild-type mice, the degree of
liver fibrosis in SIRT1 knockout mice is aggravated by carbon tetra-
chloride [25]. The use of salvianolic acid B to upregulate the expression
of SIRT1 can increase the level of deacetylation of p53, which in turn
raises the activity of antioxidant enzymes, leading to a reduction in the
degree of ethanol-induced acute liver injury [26]. Other Studies have
shown that resveratrol can reduce the occurrence of acute liver injury in
mice induced by isoniazid and rifampicin by regulating the expression
of SIRT1 [27]. In vivo studies, the down-regulation of SIRT1/FXR
pathway may be a key link in the process of liver injury induced by
isoniazid in rats [28]. All these observations suggested that the SIRT1
expression change is closely related to the occurrence of liver disease.
The results of this study can also provide evidence for this. SIRT1 is
associated with multiple functional activities, such as cell senescence,
anti-oxidative stress, inhibition of inflammation and mitochondrial
homeostasis [5-14]. In peripheral blood mononuclear cells, N-acetyl-
transferase 2 is the target of SIRT1, and the degree of acetylation of
NAT2 by SIRT1 may have potential effects on different physiological
processes, toxicity or tumorigenesis after exposure to drugs or carci-
nogens [29]. From this point of view, changes in the expression of
SIRT1 are likely to affect the development of related diseases. To ob-
serve the occurrence of inflammatory reactions during the development
of ADLI caused by isoniazid, we detected increased expression of NF-kB

AT W

Fig. 7. Morphological changes of HL-7702 in different groups (HE, X 100). A means control group, B means SRT1720 group, C means EX527 group, D means INH
group, E means INH + SRT1720 group, F means INH + EX527 group. The cells of the INH group were stimulated with INH (800 pug/mL) for 48h, the cells of the
INH + SRT1720 group and INH + EX527 group were stimulated separately with INH (800 pg/mL) + SRT1720 (1 pmol/L) and INH (800 pg/mL) + EX527 (1 umol/
L) for 48h, and the cells of SRT1720 group and EX527 group were stimulated separately with SRT1720 (1 umol/L) and EX527 (1 umol/L) for 48 h. Then the

morphological changes were determined by H&E staining.
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p65 and inflammatory cytokines IL-6 and TNF-a in the INH group. The
acetylation level of histone H3K9 was elevated in the promoter region
of IL-6 gene. These results suggest that the occurrence of inflammatory
reaction during isoniazid-induced hepatocyte injury may be related to
changes in SIRT1 expression, and histone modification mechanisms
may be involved.

Studies have confirmed that SIRT1 can regulate the expression of
inflammatory factors and then participate in the inflammatory immune
system of the body to regulate the occurrence and development of tu-
mours [30-37]. The mechanism underlying SIRT1's inhibition of in-
flammatory responses is not currently clear, but most people believe
that it is related to the suppression of inflammatory signalling path-
ways. Among these, the most-studied one is the inhibitory effect of
SIRT1 on the NF-kB signalling pathway. Earlier studies have noted that
in the inflammatory response, the p65 subunit of NF-xB is a direct
target of SIRT1. SIRT1 reduces the level of the acetylation of NF-kB p65
by deacetylation of its 310th lysine residues, thereby inhibiting tran-
scription of downstream inflammatory factors [38]. To further in-
vestigate the physiological functions that are involved in the differ-
ential expression of SIRT1, SIRT1 expression was altered by adding a
specific SIRT1 agonist and inhibitor to observe changes in the down-
stream expression of inflammatory cytokines. The results showed that
after isoniazid combined with SRT1720, the expression of NF-kB p65
was decreased, as was the expression of downstream IL-6 and TNF-a.
The expression of NF-kB p65, IL-6 and TNF-a was further increased
with the combination of EX527, indicating that the expression changes
affected the inflammatory reaction caused by isoniazid. This result is
probably due to the deacetylation of NF-kB p65 by SIRT1. Some scho-
lars believe that HDAC can inhibit the expression of inflammatory
factors in lung and BMDM cells, so its agonists may have an important
clinical value in asthma and cystic fibrosis [39]. As a histone deacety-
lase, SIRT1 not only has effects on the deacetylation of non-histone
proteins but also plays a more important role in the regulation of his-
tone deacetylation. Based on the previous regulatory effect on histone
acetylation of related genes in the promoter region by SIRT1
[14,15,20], we examined the influence of SIRT1 expression change on
histone H3K9 acetylation levels in the inflammatory cytokine IL-6
promoter region. The experimental results showed that the level of
histone H3K9 acetylation in the promoter region of IL-6 was decreased
after combined use of SRT1720, and the combined use of EX527 further
increased the acetylation level. The above findings suggested that
SIRT1 may also deacetylate histone H3K9 of the inflammatory factor IL-
6 gene promoter and reduce IL-6 expression to reduce the inflammatory
damage caused by isoniazid.

In this study, we hypothesized that low expression of SIRT1 and
high expression of inflammatory factors participate in the process of
isoniazid-induced normal human hepatocyte injury. However, only a
human normal hepatocyte line HL-7702 has been used, and the di-
versity of cell lines was not taken into consideration. The idea that the
involvement of SIRT1 in ADLI may be through the deacetylation of
histone H3K9 in the inflammatory cytokine IL-6 promoter region is also
only validated using the isoniazid drug, which does not confirm the
universality of the mechanism and still needs to be verified and com-
pared in other human normal hepatocyte lines and with other types of
anti-tuberculosis drugs. Deeper studies should be conducted to clarify
the relevant mechanisms by both in vivo, in vitro studies and clinical
experiments, and lay a more detailed theoretical foundation for future
preventive treatment of ADLIL.

In summary, our results provide direct evidence that SIRT1 inhibits
the expression of isoniazid-induced inflammatory cytokines IL-6 and
TNF-a in human normal hepatocytes. In addition, the inhibitory effect
of SIRT1 on inflammation may be achieved by deacetylation of histone
H3K9 in the promoter region of the IL-6 gene. These findings may
provide some basis for the prevention of ADLI and effective liver pro-
tection treatment for tuberculosis patients.
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