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Materials and MethodsC57BL/6J mice were fed with methioninecholine deficient (MCD) diet for8
Keywords: weeks to induce fibrotic steatohepatitis. FZH¥and/or heme oxygenasel (HO-1) chemical inducer
Fuzheng Huayu (hemin) were administered to mice. The effects of FZHY alone and in combination with hemi
Heme oxygenasel were assessed by comparing the severity of hepatic injury, activation of hepatic stellate cel
Hepatic fibrosis (HSCs), and the exmrssion of oxidative stress, inflammation and fibrogenesis related genes
IKK-r/NF-{ * OECI Al E Results:Administration of FZHY, hemin and FZHY plus hemin significantly ameliorated liver injury
Non-alcoholic steatohepatitis Additionally, our analysis indicated that administration of these agents significafy attenuated
TGFr p731 AA OECI, oxidative stress, downregulated the expression of prinflammatory and pro-fibrotic genes,

including IKK-f, NE{ " h 1T 17T AUOA AEAI-L AMEBOGRMAh Musdie Gt

i SMA), TGF ph 31 AAoc AT A 31 A Atefexpraskidh ofGHe @iiipOdedicokng
Smad7 P< 0.001).

Conclusion: FZHY-containing therapies prevented nutritional steatohepatitis and fibrosis through
i1 A1 AGET C OEA AGPOAOOET 1 1 &-[AFAMAIOON MOOA AG
pathways and oxidative stress related genes
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Introduction kappa B (NF[ " qh OOi T O T AAOi OEO AEAAO
Non-alcoholic ~ steatohepatitis (NASH) is now interleukin 6 (IL-9 QROT j T OE 1 OOASMA) AAOE]

recognized as the most common cause of liver and transforming growth factor beta 1 (TGFF pq A OA

dysfunction worldwide. Active hepatic fibrogenesis is a  Potentially major therapeutic targets in steatohepatitis

crucial  pathological process involved in the and advanced fibrosis. However, the precise cellular

devek)pment of NASH due to its h|gh preva|ence and and biochemical mechanisms of NASH are not fU”y

potentiaj for severe hepatic outcomes, suchas liver UnderStOOd, and SpeCiﬁC antifibrotic drug targets have

cirrhosis, liver failure, and hepatocellular carcinoma  Not yet been identified. Thus, it is very important to

(1). From 2000 to 2010, the percentage of orthotopic ~ €xplore the mechanisms of NASH pathogenesis,

liver transplants performed for NASH in the United €specially in order to identify novel effective and

States increased by 6.2% (2). Future projections curative therapies for NASH and related fibrosis.

estimate that in the next decade, NASKnd related Fuzheng Huayu recipe(FZHY) is comprised of

fibrosis will surpass viral hepatms as the major cause of 6 traditional Chinese medicines:Fructus Schisandrae

end-stage liver disease, becoming the primary chinensis (Wuweizi), Semen persicae (Taoren),

indication for liver transplantation (3). According to the Radix Salviamiltiorrhizae (Danshen), Fermentation

O06xi EEOd EUDPI OEAOEO pOi pWycehun RowdergRoagchgnpxiacae), £plAnd PifLi 1 gh

the appearances of oxidatie stress, overexpression of ~(Songhuafer), and Gynostemma pentaphyllamma

key pathogenic factors involved in the development of ~(Jiaogulan) (5). This concoction functions to treat

necro-inflammation and fibrosis, such as nuclear factor ~ imbalanced bodily functions and is used to nourish the
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liver, dissolve blood stasis and tonify the spirit, etc.
(6). Previous studies have shown that FZHY exerts
protective effects against liver fibrosis in animal
models through inhibiting collagen synthesis and
restoring mitochondrial dysfunction (7). However, the
molecular mechanisms mediating the therapeutic

effects of FZHY are still unclear. Oxidative stress is an approved by the Animal E imen
E 1Combide of Bebd MddiCalUnibetsEy O

AOOAT OEAT OOAATTA EEO®G
because increased free radicals can cause lipid
peroxidation, which is a significant aspect of oxidative
damage and oxidtive modification of phospholipid
polyunsaturated fatty acid residues in membrane
structure and then induces the inflammatory response
and activation of stellate cells further promoting
collagen synthesis and fibrogenesis (8,9). Heme
oxygenasel (HO1) is a stressresponsive protein
induced by various oxidative agents, and its induction is
thought to be an adaptive cellular response to survive
from exposure to environmental stresses. Our previous
study demonstrated that upregulation of HGL
provided a bereficial role in modulating oxidative
stress, inflammatory insults and hepatic stellate
cells (HSC) activation in livers with fibrosing
steatohepatitis (10).

In the present study, we used the HQ chemical
inducer hemin as a control drug to exfre (1)
whether FZHY plays a role in attenuating liver
fibrosis in vivo, (2) the effects of FZHY on the
expression of genes involved in the inhibitorf "
kinaser (IKK-[)/INF-{ " AT A p4r'3dsigndling
pathways, which also play critical roles in oxidative
stress-induced steatohepatitis and fibrosis.

Materials and Methods
Animals and treatments

Eight-week-old male C57BL/6J mice (body
weights, 20 to 25 g) were obtained from the
Experimental Animal Center of theChinese Academy
of Medical Sciencesnd were bred in a temperature-
controlled animal facility with a 12 hr light-dark cycle.
They had free access to water and were allowed to

experiment. Livers were weighed and fied in 10%
formalin for histological analysis or snap-frozen in
lipid nitrogen followed by storage at-80 "C until use.
All protocols and procedures were performed
following the guidelines of the HebeiCommittee for
the Care and Use of Laboratory Animals and were
Experimentation Ethics
I A I 3(
Histological analysis

Formalin-fixed livers were embedded in paraffin,
and4t I OAAOQOEI T O xAOA OOAET AA
eosin and Massortrichrome stains. Two experienced
hepatopathologists independently evaluated the slides
and assigned scores for hepatic steatosis, inflammation,
and fibrosis. The stage of fibrosis was assessed using
a 4-point scale (1, mild/moderate zone 3 perisinusoidal
fibrosis or portal fibrosis only; 2, zone 3 and
portal/periportal fibrosis; 3, bridging fibrosis; and 4,
cirrhosis).

Determination of the mMRNA expression levels of
hepatic inflammation and fibrogenesis related genes

Total RNA was isolated from frozen liver tissues
using TRIzol reagent (Invitrogen, Carlsbad, CA, USA)
AAAT OAET ¢ Ol OEA
mRNA expression levels of HQ, IKKy h -[."&h
monocyte chemoattractant proteinl (MCR1), Smad3,
Smad4, and Smad7 were determined by reverse
transcription  semiquantitative  polymerase chain
reacton RTF0#2Qq ET A ¢u 1
Promega Green Master Mix (Promega, San Luis Obispo,
CA, USA) on an ABI Prism 2720 instrument (Applied
Biosystems, FostelCity, CA, USA). Expression levels of
the target genes were normalized against the endogen
ous reference gene glyceraldehyde -Bhosphate
dehydrogenase (GAPDH). Specific primers for HD
IKK-r NF-{ "MICR1, Smad3, Smad4, and Smad7 were
designed using Priner Express 2.QTable 1).

Table 1. Primers for real-time quantitative PCR analysis

adapt to their food and environment for 1 week before  Gene Ie';gt’g‘zg;) Primer sequences
the start of the experiment.The mice were randomly 571 407 & -AASAAGCAGAACCCAGTCTAT®
divided into 5 groups (n = 6 mice per group). 1) MCD 2 -TGAGCAGGAAGGCGGTGT A
group, mice fed methionire-choline deficient diet KKt 308 <§ %%gggg%gé% ®
. . . - - *
(IQN, Aurora, Oh|o),_2) con_trol group, mice fed MCD NEL" jC 168 % DOBAGAGAAGCACAGATABGA
diet supplemented with choline bitartate (2 g/kg) and 2 _G@ICAGCCTCATAGTAGCGAE
pL-methionine (3 g/kg; ICN); 3) MCD + hemin group, MCPR1 194 & -AGBCTGGAGAGCTACAAGAG e
rice. fed MCD det admnieored winhemin (0 o, GECTSCCOGToT
tiT17ECQ AU P Gjecid A triegerd ARY 2 QTETCCCAATGTGTCGRCE
week; 4) MCD + FZHY group, mice fed MCD diet gmadq 9 & -BTEGTGACTGTGGATGGCTAT®
supplemented with FZHY (15 g/kg/d, Huanghai 2 -GGETCTCTCAATCGCTTGT&
Pharmaceutical Company Limited, Shanghai, China); Smad7 145 &2 -@igg&ﬁ%?A%Angﬁfﬁ?
5) MCD + FZHY + hemin group, mice fed MCD diet GAPDH 120 & TORACGOCARGETCACTES

combined with FZHY and hemin treatments, as
described above. The experiment lastedp to 8 weeks

(10, 11). During the experiment, body weights and
rate of food intake were recorded. All animals were
killed after overnight fasting at the end of the
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2 -GGEBTCACCACCTTCTTGAT®T@

Abbreviations: HG1, heme oxygenasel; IKK- hinhibitor of
1 0A1I AAO EAAONRY " [

monocyte chemoattractant proteinl; GAPDH, glyceraldehyd®-
phosphate dehydrogenase
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YI 1T OTTEEOOT AEAT EAAISMA énd1 OMeddini blottig Aanalysis of hepatic  protein
TGFf v A@DPOAOOEIT T expression
Yy I 1 OT 1T OOAEIT-®MACand/HIGE p | x AO Total protein was extracted from Iver tissues, and
performed in paraffin-embedded liver sections using the protein concentrations were measured by the
OPAAEZEA Al OEAT-8MAADd TGHR AT @iadioiEnktidd (DC Protein Assay; BiRad, Hercules,
(Santa Cruz Biotechnology, Santa Cruz, CA, USA) andCA, USA) as previously described (12). Equal amounts
an avidin-biotin complex (ABC) immunoperoxidase. | £ DOl OAET A&O0iI I AAAE OAIPBPI A jp
Briefly, endogenous peroxidase activity was blocked onto 10% sodium dodecyl sulfée polyacrylamide gels,
by treating sections with 3% hydrogen peroxide. and proteins were then transferred onto equilibrated
After blocking with 10% non-immunized rabbit polyvinylidene difluoride membranes (Amersham
OAOOI h DOEI AOU AT O ESMAA EBlobrienced,ABOcRidglamshi@, UK) by electroblotting.
(dilution 1:100) and TGFyf p j AET OOET T  The ¢membthnes Av@rd incubated with primary
applied. Primary antibodies were omitted, and non antibodies targeting Smad3, Smad4 oBmad7 (Santa
immunized goat serum was used as a hegative Cruz Biotechnology) overnight at 4°C. Membranes were
control. After extensive rinsing, the biotinylated further incubated with secondary antibodies for 1 hr at
secondary antibody and ABC complex/horseradish room temperature. Proteins were detected by
peroxidase (HRP) were applied. Peroxidase activity enhanced chemiluminescence (ECL; Amersham
was visualized with diaminobenzidire. The sections  Corporation, Arlington Heights, CA, USA), and fds
were then counterstained with hematoxylin. were quantified by scanning densitometry using a

1 0A1 OEOA OE OASMA bndl ITEFP Bs@inetl /£ digital Kodak Gel Logic 200 system (Carestream

liver sections was performed by morphometric -1 1 AAOT AO ) [-aktip Bds Qded a5 & lbadidy [
analysis. control for protein normalization.
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Figure 1. Effects of FZHY and/orhemin on HO1 and hepatic inflammatory factors in MCD dieinduced fibrosing steatohepatitis. The
expression levels of HAL (A), IKK-f | " 1A D& v MERLKD) ARANAs were determined by RIPCR. Data are expressed as the
meantSD (n=6 per group). P < 0.001, compared with the control group;#P<0.01,##P< 0.001, compared with the MCD group?P<0.05,
$3P<0.001, compared with the MCD+FZHY groujP<0.05,""P<0.01,"""*P<0.001, compared with the MCD+hemin group
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Figure 2. % E£A A O

O 1T £ &: (9

T AGAT-SMAIMEand TGF p j " Q
estimated by determining the average area density (area of positive cells/total area). Original magnificatia?Q0x. Data are expressed as
the meanSD (n = 6 per group).P<0.001, compared with the control groy; #P<0.01,#P<0.001, compared with the MCD grougP<0.001,

compared with the MCD+FZHY group'P<0.001, canpared with the MCD+hemin group

Statistical analysis
All

Al AMA@ndH@H &1 A @D O kG ORAIGiEcEd fibresitgsstedidhelhdlitis. Protein:

xAOA AAOAAOGAA AU

data are presented as meanstandard

deviations (SDs).Statistical analysis was performed by
one-way analysis of variance (ANOVA) and Student
Newman-Keuls test for evaluating differences between

mMmRNA  expression

NF{ "

levels

of NFJ[ “dependent
inflammatory genes in the liver tissues, including IKK h

D ¢ v-hand HGQ (an anti-oxidative stress
factor). Relative to control mice, mice fed MCD diet 3
exhibited upregulation of hepatic IKkf h -[."& DB@uv h

groups using SPSS 13.0 (v. 13.0; SPSS Inc., Chicago, IlIMCR1 and HQGl genes P< 0.001, Figure 1).
USA). AP-value of less than 0.05 was considered Additionally, administration of FZHY decreased the
statistically significant.

Results

Effect of FZHY on hepatic inflammation and
fibrosis in mice fed with MCD diet
The liver sections from mice fed an MCD diet for 8

weeks exhibited severe macrosteatosis, spot or focal

hepatocyte necrosis, inflammatory infiltration, portal

fibrosis and fibrous septum. FZHY with or without
hemin administration could significantly ameliorate
the severity of liver injury, which have been

demonstratedin our previous study (7).

FZHY attenuated hepatic oxidative stress and

inhibited the expression of IKK-1 ¥ .-[&"

pathway genesin mice fed with MCD diet

To determine the mechanisms mediating the

expression of IKKf h -[."& D@

ALl iRNAs.# 0

Concomitant with the downregulation of inflammatory

genes and

improvement of

liver

histology, the

expression of HGOL was also reduced indicating a
reduction in oxidative stressmediated liver injury.

cells

(HSCs) in
steatohepatitis

FZHY suppressed the activation of hepatic stellate
MCD dieinduced

fibrotic

Next, we evaluated the role of FZHY in the
development of liver fibrosis by assessing the hepatic
AZDOAOOE-BNIA, d selknown marker of

activated HSCs. As shown in Figure 26T AOAAOAA

SMA expression in activated HSCs, fibrotic areas, and

treated miceh

OE C1 AJedsdl @alls was observedn liver sections of MCDB

x EE1 ASMA EdsQikphitedy in

liver sections from control

effects of FZHY on the liver, we investigated the hemin OOAAOI AT O

Iran J Basic Med Sci, Vol

. 18, No. 4, Apr 2015

rqicp. EZHY gnNd/(,)rA o
OECI EZAEB8MA Ol U

407

1

E [EIAO TAI ZEDEOAMI OB RA #hdkGBHU OOGAEEA IET C 8

o



FZHY and NASH related fibrosis I] M s Wanget al

MCD  mCD+ MCDHZHY
Control  MCD  +Hemin  pzwy  +Hemin

A1 McD MCD$  MCD+ZHY
Control MCD __+Hemin

w
iy

Smad4

GAPDH

2 24 2
3% 3% 2 0
E =16 E = E £1.6
= 3 216 # 2
212 22 2 2212
zE z 512 o SE
& 50.8 xs e & 50.
Y E508 = _E_o .
2304 2304 2504
B = |_L| =c
250 25 0 g5 0
S ) & L &
< © 5 A2 &
& & & ¥ & xF
& % 5 Al
& < <&
o4
A2 MCD  MCD+  MCD+FZHY B2 MCD  MCD+  MCD+FZHY c2 MCD  MCD+ MCD+FZHY
Control MCD  +Hemin  FZHY +Hemin Control MCD  +Hemin  FZHY +Hemin Control MCD  +Hemin  FZHY +Hemin

Smad4

prh — B

Smad3

B-actin

L2 xg ° 32
TE2s §s528 ER
=0 2 2 —E 2 :E‘
£E % 3 g T E
2= 45 Z= 45 1 55
2% i 2§ # 23
= = : ip # B :3
jsL Lims L ldiams b
386 , %\ ﬁ 8a o ’_:_‘ o~ !:Ll Bo
) & A & S Q & A N
& ¢ &5 *,\@& & ¥ ow“@ & _L,»"@
QO Q Q
N & &
o o
«® «

Figure 3. Effects of FZHY and/or hemin on hepatic Smad3, Smad4, and Smaapression in MCD dietinduced fibrosing steatohepatitis.
The expression levels ofSmad3(Al), Smad4(B1), and Smad7(C1) mRNAs were determined by RPCR. Protein levels of Smad3 (A2),
Smad4 (B2), and Smad7 (C2) were detected by western blotting. Data &eressed as the mean+SD (n=6 per group)?<0.001, compared
with the control group; #P<0.01, #P<0.001, compared with the MCD group$P<0.05, $¥P<0.01 compared with the MCD+FZHY group;
"P<0.05,""P<0.01, compared with the MCD+hein group

expression inMCDtreated mice. Discussion
. .. The pathogenesisof NASH is thought to involve a

Effects of FZHY on the activation of TGHF v T 3 | A fyulti-step process, for which oxidative stress is the
pathway genes in  non-alcoholic  fibrosing most popular proposed mechanism of hepatocellular
steatohepatitis induced by MCD diet injury (13). More advanced liver damage correlates

Immunohistochemistry analysis revealed increased  with greater degrees of oxidative stress. Excessive
expressionof TGFf p ET AAOEOAOAA ( gdtiketion bf cthd bddeh Qiécies (ROS) is
regions, and fibrotic areas in liver sections oMCD 3 characteristic of oxidative stress and can activate
treated micecompared with that of control mice.FZHY inflammatory pathways, enhance the production
or hemin treatment significqn{ly" inhitgitged :[he of both type | collagen and TGF h AT A DPOTIiTO
upregulation of TGFf ph AT A OEAOA ’hé’p&ocyt& injdBR Aerbif¥i@nmation, and hepatic
decrease inthe expression of TGH pn liver sections of  fiprogenesis (15-17). Additionally, oxidative stress
mice treated with FZHYplus hemin (Figure 2B). has been shown to stimulate the activation of Kupffer

To evaluate the detailed mechanisms through cells and HSCs; thus, reducing oxidative stress may
which FZHY alleviates liver fibrOSiS, we investigated also provide anti.inﬂammatory and antifibrotic
the hepatic expression levels of fibrosiselated  effects. Our previous studies revealed increased
genes. As shown irFigure 3, the hepatic mMRNA and tissue levels of oxidative stress markers and lipid
protein expression levels of Smad3, Smad4, and peroxidation products such as hepatic microsomal
Smad7 Weremarkedly elevatedin mice fed an MCD fatty acid Oxidizing enzyme Cytochrome P450
diet (P<0.001). The expression levelsof Smad3 and 21 (CYP2E1) and malondialdehyde (MDA), and
Smad4 were significantlydownregulated, while the these effect were Significant|y reduced by FZHY
expression of Smad7 was further upregulated in the  pretreatment (7). Furthermore, the expression
livers of mice treated with FZHY or hemin compared of HO1, an inducible microsomal enzyme, is
with mice consuming an MCD diet alone. These ypregulated in response to cellular stress and by
effects were exacerbated immice treated with FZHY pro-oxidative stimuli, and HO1 has been shown to
plus hemin. Thus, FZHY may alleviate liver fibrosis exert protective effects against RO®ediated liver
through modulating the expression ofgenes in the  fiprosis (17). In the current study, hepatic HEL
TGFr p731 AA DAOExXAUS mMRNA expression was increased with the
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progression of liver fibrosis, suggesting that there
was enhancedoxidative stress in the livers of mice
fed an MCD diet. FZHY administration for 8 weeks
resulted in improved liver pathology, concomitant
with a dramatic reduction in HO1 expression. This
effect may be due to the decreased expression of
hepatic MDA and @P2EL1 following FZHY treatment.
Damaged hepatocytes and kupffer cells can also
release inflammatory and fibrogenic mediators that
recruit inflammatory cells and provoke HSC
activation (15). Thus, inflammation is not merely
associated with chronic liver diease, but also
promotes disease progression(18). IKkt E O - A
inflammatory kinase that phosphorylates the
inhibitor of NF-{ " h
nuclear translocation (19). NF[B is an inducible
transcription factor and has critical roles in
regulating the expression of multiple inflammatory
genes, including TNF HAL-6 and MCP1 (20, 21).
Growing evidence indicates that NASH patients
exhibit high levels of NF[B induction (22).
Additionally, NF-{ " EAO AAAT OET x1
by TNFJ| and ROS. Conversely, suppression of NF"
activation prevents the induction of pro
inflammatory cytokines (23, 24). MCR1 is a potent
chemoattractant facilitating the recruitment of
monocytes, lymphocytes, and activated HSC.
Increased levels of MCR canamplify inflammation
in liver injury and are associated with the
progression of fibrosis in chronic liver diseasg(25).
Previous studies have shown that MCR regulation
is closely associated with the oxidative stress
sensitive expression of NF[B (26). Indeed, in this
study, we demonstrated that the mRNA levels of IkK
rh -{."& Doeu Allware sighificantly elevated
in MCDtreated mice when compared with control
mice. Moreover, preadministration of FZHY or
hemin inhibited the expression of IKKf h -f. "f65
and MCP1, and reduced inflammation and necrosis
in liver sections. These data indicated that
consumption of MCD diet induced liver injury that
could be prevented by FZHY through modulating the
NF{ "
the observed suppression of NF "
likely due to the restoration of antioxidant defenses
and inhibition of IKK-r A@DOAOOEI T 8
Growing evidence has shown that N "
activation can regulate not only inflammatory signals
elicited in macrophages and iflammatory cells in
the liver, but also fibrogenic responses in HSQR7,
28). HSCs are the predominant cells in the liver and
play a central role in the process of hepatic fibrosis.
The persistence of oxidative stress and frammatory
stimuli accompanying sustained injury can lead to a
perpetuation phase regulated by autocrine
and paracrine stimulation (29) in which HSCs
transform from a quiescent state to a myofibroblast
like phenotype characterized by increases in
proliferation, extracellular matrix (ECM) accumu

Iran J Basic Med Sci, Vol. 18, No. 4, Apr 2015

OECI Al E1 C DPAOExAU OARAQARDACHI AOA
AGDOAGORET Ry pAO Al A

1 A O E$MArexpression, and retinoid loss (332). As
OEl x1 ET 100 OOOASW
of activated HSCs, was very weak in liver sectiored
normal mice, but was considerably elevated upon MCD
induction. Moreover, administration of FZHY or hemin
OAOGOI OAA ET A OESWAEeHHEeSshh O AAAC
in the livers of MCDtreated mice

NF{ " AAOEOAOQEIT 1 AAT o Al O1 ‘
signaling, which gays a major role in the process of
HSC activation(33). Once activated, TGF p AET A0 OIl
its cognate receptors on the cell surface, leading to
phosphorylation of the intracellular mediator Smad3.
TerRpT OEAT OAAOOEOOG OEA AT T 111
form a hetero-oligomer. The resulting complex

1 AAA[ET CA KD E O RO Hihally ttakslbcatesd om the cytoplasm to the

nucleus, further regulating specific TGF p OAOCAO
genes and leading to collagen formation, HSC
activation, and ECM synthesis(34-36). In this

pathway, antagonistic Smad7 cod combine with the
Smad complex in the cytoplasm and prevent
stimulating signals from being transmitted into the
feedback loop to terminate or reduce the strength of
the signal (37). Disrupting TGF; O EnG pafhivays
will reduce collagen synthesis, prevent scar
formation, and accelerate matrix degradation,
thereby inhibiting the progression of liver fibrosis
(38). In this study, we observed a marked increase in
the protein expression of TGFy pin mice fed MCD
diet. Moreover, the mRNA and protein expression
levels of Smad3, Smad4 and SmadWwere also
dramatically increasedin the livers of mice fed MCD
diet compared with those in control mice. Teatment
with FZHY or heminsignificantly downregulated the

expressionof TGFf ph 31 AAoc AT A 31 AAth .
upregulated Smad7 expression Therefore, FZHY

might play a role in inhibiting the expression of

factors involved in the IKK- 7 .-[&" AT A 4 &
re¥3i AA PAOExAUOh EATAA ET OAO

feedback loop in hepatic fibrogenesis This
effect was supported by observations thatFZHY
could significantly reduce collagen deposition,
10k AE @EEMAMAHET U
"""" OEA

_)?;
OIQ
_-v)
- O

Smad3 in fibrotic kidney tissue(39).

Conclusion

The present study provided evidence of the
protective role of FZHY in ameliorating hepatic
oxidative stress, inflammation and fibrosis in
experimental nutritional steatohepatitis. Changes in the
expression levels ofpro-inflammatory and pro-fibrotic
genes involved in the IKKf 7 -[& AT A pZ3& AA
pathways may be responsible for the observed effects
of FZHY on alleviating steatohepatitis and fibrosis
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