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Background. Some studies have shown that resveratrol may prevent, delay, or treat liver damage. This study aimed
to provide up-to-date evidence regarding the effect of resveratrol on the liver enzymes (ALT & AST) in NAFLD patients.
We conducted a systematic review and meta-analysis to evaluate the effect of resveratrol on liver enzymes in patients
with NAFLD by searching various databases for published RCTs.

Methods. A systematic search in PubMed, Scopus, and Web of Science was performed up to September 2023.
This systematic review and meta-analysis included all the RCT studies assessing resveratrol supplements on serum
AST and/or ALT in NAFLD patients. The effect was presented as a mean difference and 95 % confidence interval (Cl)
in a random-effects model.

Results. Finally, six eligible randomized controlled trials consisting of 256 patients were found. Resveratrol had no
significant effect on serum ALT (Mean diff = 3.30 IU/L; 95 % Cl: -2.34, 8.94; p = 0.25) and AST (Mean diff = 0.07 IU/L;
95 % Cl: —-2.96, 3.10; p = 0.96) concentrations. Moreover, subgroup analysis revealed that neither resveratrol dose
nor intervention duration had any significant effect on the serum ALT and AST levels.

Conclusion. The current evidence shows that resveratrol supplementation did not affect liver enzymes in NAFLD
patients.
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BnuaHue pecBepaTtposia Ha GYHKLMOHAaNbHbIE NPOObI Ne4eHn y NauueHToB
C HeaJIKoroJibHOV XXMpOBOM 00/1e3HbIO NeYeHn: cucTteMmaTuyeckuii oosop
N MeTaaHaIM3 paHAOMU3NPOBAHHbLIX KOHTPOJIMPYEMbIX UCCJiea0BaHNM

M. 96parumnyp, M. KapamsH, A. Lapudun*
XamanaHckui yHMBEPCUTET MEAMLIMHCKUX HAYK, XamaaaH, VipaH

AKTyanbHOCTb. HekoTopble 1UccnenoBaHMs nokasanm, YTO pecBepaTposl MOXeT NpeaoTBpallaTh, 3a4epXnBaTtb
WA NIEYUTb NOBPEXAEHME MEYEHN.

Llenb uccnepoBaHuns: NpefoCTaBUTb COBPEMEHHbIE AaHHbIE O BIMSIHUM pecBepaTposia Ha depMeHTbl neveHu (AJ1T
1 ACT) y naupeHtoB ¢ HAXBI. 1na oueHkM BAVsSIHUS pecBepaTtposia Ha GepMeHTbl nedeHn y naumeHToB ¢ HAXKBI 6bin
NpoBeAEeH CMCTeMATMYECKMIA 0630p 1 MeTaaHaIM3 NyTemM novcka B pad3nnyHbix 6a3ax AaHHbIX onybaMkoBaHHbIX PKU.
Martepuanbl u meToabl. CructemaTmnyeckuii nouck B 6asax gaHHbix PubMed, Scopus n Web of Science npoBoaun-
cs1 0o ceHTabpsa 2023 r. B gaHHbIV cucTteMaTnyeckmin 063op 1 meTaaHanus Bowwnv Bce PKU, oueHmBatoLwye BAnsiHne
nobaBok peceepaTpona Ha ypoBeHb ACT n/vnu AJIT B cbiBOPOTKE KPOoBU Yy naumeHToB ¢ HAXKBI. 3ddekT 6611 npea-
CTaBJIEH KaK cpeaHsas pasHuua n 95 %-Hblli foBepuTenbHbIn nHtepsan (95 % AN) B mogenu cnyvanHbix 9O@eKToB.
PesynbraTbl. bbinv 0TOGpPaHbI LWECTb OTBEYAIOLLMX YCIOBMSM NOUCKa PaH40MU3MPOBaHHbIX KOHTPOAVPYEMbIX UC-
cnepoBaHuiA ¢ yyactnem 256 naumeHToB. PecBepaTpon He okasblBasl CYyLLLECTBEHHOIO BANSHUSA HA YPOBEHb KOH-
LleHTpaumn cbiBopoToyHoi AJTT (cpenHee 3HadveHue = 3,30 ME/n; 95 % OWN: -2,34-8,94; p = 0,25) n ACT (cpeaHee
3HavyeHune = 0,07 ME/n; 95 % OWN: —-2,96-3,10; p = 0,96). Bonee TOoro, aHann3 NOArpPyMn nokasas, YTo HY A03a pec-
BepaTposa, HU NPOOOIKUTENIbHOCTL BMELLATEe/IbCTBA HEe Okadanu CyLeCTBEHHOro BANAHUSA Ha ypoBHU AJIT n ACT
B CbIBOPOTKE.
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BbiBoa,. ViMelowwpecsa naHHbIe nokasblBatoT, YTO NPUEM PecBepaTposia He BINGeT Ha GepMEHTbI MeYeHn y naumeH-

TOB ¢ HAXBIT.

KnioueBble crnoea: pecBepaTposi, HeasikorosibHas XupoBas 60/1e3Hb NeYyeHn, anaHnHammHoTpaHcdepasa, acrnap-

TaTaMUHOTpaHchepasa, MeTaaHann3

KoHdnukT HTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ang uutupoBanua: S6parumnyp M., Kapamsax M., Lapudun A. BnusHre pecBepaTtposna Ha GyHKLIMOHAbHbIE NPOObI MeYeHn y na-
LIMEHTOB C HEAJIKOT OJIbHOM XUPOBOI OONE3HBIO MEYEHW: CUCTEMATUYECKMI 0030 1 METaaHan13 paH40MU3NPOBAHHBIX KOHTPON-
pyeMbIX UCCNEeA0BaHUA. POCCUIACKNI XypHaI raCTPOSHTEPONOrnn, renatonorum, kononpokronorun. 2024;34(1):37-46. https://

doi.org/10.22416/1382-4376-2024-34-1-37-46

Introduction

Over the past few decades, liver diseases have
rapidly increased and become a global public
health problem [1]. Nonalcoholic fatty liver dis-
ease (NAFLD) is one of the most common causes of
chronic liver disease, which includes a wide range
of steatosis to nonalcoholic steatohepatitis [2—4].
The global prevalence of NAFLD is around 32 %,
and it is higher in men than in women [5].

The complete mechanism of NAFLD pathogene-
sis is still unclear. Obesity, insulin resistance, and
oxidative stress are the most known risk factors.
Lifestyle and dietary habits also play a substantial
role in the pathogenesis of NAFLD [6]. Common
treatments for managing NAFLD include lifestyle
modification and weight loss through diet and ex-
ercise [6]. NAFLD is often associated with a mild
increase in serum levels of aspartate aminotransfer-
ase (AST) and alanine aminotransferase (ALT) [4].

No effective drug treatment is known for
NAFLD [7]. Evidence has shown that adjunctive
therapies, including antioxidant compounds and
flavonoids, can effectively improve NAFLD [6].
Resveratrol (3,5,4'-trihydroxy-trans-stilbene) is a
polyphenol compound with antioxidant and an-
ti-inflammatory properties that is found in various
plant species, such as black grape skins, berries,
and peanuts [6—8]. It may protect against ischemic
stroke, heart failure, atrial fibrillation, metabolic
syndrome, type 2 diabetes, hepatic steatosis, aging,
Alzheimer’s disease, viral infections, inflammatory
diseases, and cancer [1, 9]. Resveratrol increases
insulin sensitivity, improves exercise tolerance,
and prevents hepatic steatosis [10—12].

Some studies have shown that resveratrol may
prevent or delay liver damage [3, 8, 13—15]. At
the same time, it had no effect in some other stud-
ies [16, 17]. This contrast may be due to the differ-
ence in the duration of administration and formu-
lation and dosage of resveratrol, sample size, and
patient’s primary metabolic conditions [6].

We conducted a systematic review and me-
ta-analysis to evaluate the effect of resveratrol on
liver enzymes in patients with NAFLD by search-
ing various databases for published RCTs up to
September 2023.

Materials and methods

Search strategy

This study was done based on the guidelines of
the PRISMA-2009 (Preferred Reporting Items for
Systematic Reviews and Meta-Analysis). Two inves-
tigators (AS, PE) independently searched electronic
databases, including PubMed, Web of Science, and
Scopus, in September 2023 to find published RCTs
evaluating the effects of resveratrol on ALT and AST
in patients with NAFLD. No publication time or
language filters were used.

The search queries included the following terms
in all parts of the papers:

— PubMed: (“Resveratrol”’[MeSH]) AND
(“Liver Function Tests”[MeSH] OR “Aspartate
Aminotransferases”| MeSH | OR “Alanine

Transaminase”[MeSH] OR “Non-alcoholic Fatty
Liver Disease”[MeSH] OR “Fatty Liver”[MeSH]));

— Scopus: (“Resveratrol”) AND (“Liver Function
Tests” OR “Aspartate Aminotransferases” OR “AST”
OR “ALT” OR “SGPT” OR “SGOT” OR “Alanine
Transaminase”) AND (“Non-alcoholic Fatty Liver
Disease” OR “Nonalcoholic Fatty Liver Disease” OR
“Fatty Liver”) AND (LIMIT-TO (SRCTYPE,”j”))
AND (LIMIT-TO (DOCTYPE,”ar”));

— Web of Science: ALL=((“Resveratrol”)
AND (“Liver Function Tests” OR “Aspartate
Aminotransferases” OR “AST” OR “ALT” OR

“SGPT” OR “SGOT” OR “Alanine Transaminase”)
AND (“Non-alcoholic Fatty Liver Disease” OR
“Fatty Liver”)).

We also checked the references of the final stud-
ies to find further relevant articles.

Inclusion and exclusion criteria

Studies with the following properties were in-
cluded:

1) designed as randomized controlled trials
(RCTs) using either a parallel or cross-over design;

2) the studies focused on examining the impact
of resveratrol on liver function tests in patients with
NAFLD;

3) the studies provided data on the mean and stan-
dard deviation (SD) of serum alanine aminotrans-
ferase (ALT) and aspartate aminotransferase (AST)
concentrations for both the treatment group (receiv-
ing resveratrol) and the placebo/control group.
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Studies with unclear criteria for inclusion and ex-
clusion, improper control or placebo groups in the
research design, and insufficient information regard-
ing the study methodology were not included.

Data extraction

The following information was provided from
the eligible articles: the title and DOI of the
study; the name of the first author; the country
where the study was conducted; the publication
date (year); the sample size in both the treatment
and placebo groups; the dosage of resveratrol; the
duration of the intervention; the mean and SD of
serum ALT and AST levels in both the treatment
and placebo groups at the beginning and end of
the study; the details required for calculating the

Jadad scale, which includes information on ran-
domization, blinding, and reporting the outcomes
of all the patients.

In cases where instead of the SD, the standard er-
ror (SE) or 95 % confidence interval (95 % CI) was
reported, the methods suggested in the Cochrane
Handbook [18] were used for conversion to SD.
The proposed methods by X. Wan et al. [19] were
also used to estimate mean and SD, where medi-
an and interquartile range (IQR) or minimum and
maximum were reported.

Quality assessment

The Jadad scale [20] was used for the quality as-
sessment of the eligible studies. This scale assess-
es the clinical trial’s methodological quality and
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Figure 1. PRISMA flow chart of the study

Pucynox 1. briok-cxema wuccieqoBanus, paspab0TaHHAsT COIJIACHO MeToaudeckuM pekomenparusm PRISMA

(Preferred Reporting Items for Systematic Reviews and
HOCTH /LTSl CHCTEMATUYECKNX 0630POB U MeTaaHa 13a)

Meta-Analysis — IIpeamoururesbHbie 3JeMEHTHI OTYET-
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allocates trials a score between zero (“very poor”)
and five (“rigorous”).

Statistical analysis

Performing the meta-analysis (a random-effects
model) and drawing the graphs was done using
STATA software (StataCorp LLC, USA). The publi-
cation bias was not assessed as the included studies
were less than 10 [18].

We performed subgroup analyses based on the
dose of intervention (< 600 and > 600 mg/day) and
intervention duration (< 12 and > 12 weeks) when

more than five trials were available. The statistical
significance was defined as p < 0.05.

Results

From the three sources, 1433 articles were found
in the initial search. After screening based on the title
and abstract and carefully checking the full text of the
remaining articles, six studies were identified that met
all the study criteria (Fig. 1). A summary of the six
included articles can be seen in Tables 1 and 2.

Table 1. Characteristics and findings of the included studies
Ta6auua 1. XapakTepuCTHKN U PE3YJIbTaThl BKJIOYEHHBIX UCCIEMOBAHUI
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evlOOpKU > 2
s | 78 § S o~ S
=5 | £§ S Sl <] § <
e8| 28| | §| 3| §| §| §| 3| §
58 | &R 3 S S S s N S s
3 g =3 ] Y s Q S Q g 9 s
1R D IR IR I I IR 1R
S ~o ~ b _~ —
Authors Country N N $ § g @ : 2 § ,5 |8 §, N 2 3 .5 § 2 g ~
o Q S - Q S | 29 "8 _8 2 S~ = -g -8 2
Aemopuvl Cmpana Q S S = 8 o9 c 89 2 2 TN s X S8 S =2
8 K |H| 28 |28 | 2S| 83| 3|28 23| 25| =8| =8
= =i 58 | 85| 28 | 2§ | 83| 8% 53| 28| =28
a NN oS S| eS| 8|z |28 €8 | 8 ~3| &8
2 | ol 8% | E5|ZS8|E8| | T 28| ES§| eS|
= = = = -9 ~ R/t < = a S ~ 3 Ra/liS < = a <
@ o an =8| =8 o M o | g8 o ®
£ ol =8 ES | S| ae | S|P 8% | a8 |5 | P
T |g| 8 |AE|S8|@8| 78| E|sg|2f|78| &
o a ° As | =8 g & g = 2 s £ s
= B ) o 3 S Y S § S a.
] (5~) Q 5 Y ) Q S Y N
Q S LY S S 4 a. 3 S 2}
Q Q 3 < (&) =
S s s S S
£ 3 O g
5 O o
Chachay et al. Australia | 2014 | 10 10 | 168.000 8 45 15 38 15 67.6 | 22.72 | 61.6 |51.57
Faghihzadeh et al. [ran 2014 | 25 | 25 | 42.000 12 22.62 | 6.41 | 21.04 | 5.53 | 36.67 | 15.56 | 33.92 | 16.43
Chen et al. China [2015| 30 | 30 | 54.600 13 23.5 | 10.51 | 27.51 | 11.64 | 33.86 | 18.69 | 34.93 | 24.68
Heebell et al. Denmark | 2016 | 13 13 [273.000 26 50.73 | 22.48 | 50.69 | 23.38 | 91.76 | 43.16 | 83.57 | 39.86
Asghari et al. [ran 2018 | 25 | 26 | 50.400 12 32.52 | 11.19 | 34.27 | 21.06 | 46.2 | 25.19 | 40.94 | 28.81
Farzin et al. Iran 2020 | 25 | 25 | 50.400 12 33.5 | 11.07 | 33.04 | 21.11 | 48.95 | 24.85 | 39.43 | 30.01

Table 2. Quality of the selected studies, based on the JADAD scale
Ta6auua 2. KauecTBo BbIOpAHHBIX McCaeg0BaHuil 1Mo mkaie JADAD

q Researcher blind Patient blind Account for all Total score
Authors Randomized patients
Ocaenaenue Ocaenaenue Bcezo
Aemopul Pandomusuposano - Yuem ecex
uccaedoeameaeil nauuenmoa 6aanoe
navuenmos
Chachay et al. 2 1 1 1 5
Faghihzadeh et al. 2 1 1 1 B
Chen et al. 2 1 1 0 4
Heebell et al. 2 1 1 1 5
Asghari et al. 2 1 1 1 S5
Farzin et al. 2 1 1 1 5
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Eligible studies

In V.S. Chachay et al.’s study, 20 overweight
or obese men diagnosed with NAFLD from 2011 to
2012 were selected from outpatient liver clinics in
Brisbane, Australia. The primary inclusion criteri-
on was hepatic steatosis in ultrasound. They were
randomly divided into two groups of 10 people; one
group received 3000 mg of resveratrol daily, and the
other group received the same amount of placebo
daily for eight weeks. The participants took three
capsules containing 500 mg of resveratrol or placebo
before breakfast and another three capsules before
bed. The placebo was uniformly filled with microcel-
lulose. Eight weeks of resveratrol administration did
not reduce insulin resistance, steatosis, or abdominal
fat distribution compared to baseline. No changes in
plasma lipids or antioxidant activity were observed.
ALT and AST levels increased in the intervention
group, and none of the NAFLD features were im-
proved compared to the placebo [17].

In the study of F. Faghihzadeh et al., 50 adults
with NAFLD were randomly divided into two groups
of 25 patients. One group received a daily capsule
containing 500 mg of trans-resveratrol; the other
group received the same medium-chain triglyceride
as the placebo for 12 weeks. Serum levels of ALT
and AST decreased significantly in both groups after
12 weeks. Patients who took resveratrol had a more
significant decrease in ALT compared to the placebo
group. Significant changes in inflammatory markers
were observed in the resveratrol group, and inflam-
matory factors were lower compared to the baseline
and placebo [2].

In the study by S. Chen et al., adults aged 20 to 60
with NAFLD diagnosed by ultrasound at Chongqing
Hospital in China were selected. They were divided
into two groups: resveratrol and placebo. The pla-
cebo group received two placebo capsules contain-
ing only pullulan and maltodextrin. The resveratrol
group received two 150 mg capsules of resveratrol
(along with pullulan and maltodextrin) twice a day
for three months. The intervention had no significant
effect on anthropometric characteristics. The two
groups had no significant difference in the intensity
of fatty liver infiltration. Resveratrol consumption
did not affect the number of red and white blood
cells, platelets, or hemoglobin concentration. The
two groups had no significant difference in blood
urea nitrogen or creatinine levels. The levels of ALT
and AST in the resveratrol group were significantly
lower at the end of the study. A significant decrease
in mean serum glucose was found in the resveratrol
group. HOMA-IR (Homeostasis Model Assessment
of Insulin Resistance) changes were significantly
higher in the resveratrol group than in the placebo
group. Changes in serum insulin and C-peptide lev-
els were not significantly different between the two
groups. Total cholesterol was significantly reduced

in the resveratrol group compared to the placebo
group [13].

In the study by S. Heebell et al., 28 obese patients
with hepatic steatosis and at least one of the crite-
ria of metabolic syndrome were included at Aarhus
Hospital in Denmark. One group of participants was
given the placebo three times a day, and the other
group was assigned 500 mg of resveratrol three times
daily (1500 mg daily). After six months, participants
were admitted for end-of-trial tests. In this study, a
daily dose of 1.5 g of resveratrol for six months did
not lead to significant clinical improvement in pa-
tients with NAFLD and nonalcoholic steatohepatitis.
Compared to the placebo group, resveratrol had no
significant effect on ALT levels [16].

In the study of S. Asghari et al., 90 patients with
NAFLD (men and women aged 20 to 60 with a body
mass index between 25 and 35 kg/m?) were assigned
to one of the following three groups for 12 weeks:
caloric restriction low-calorie diet group (n = 30);
resveratrol group (n = 30) who received 600 mg of
pure trans-resveratrol daily (300 mg twice a day);
and the placebo group (n = 30) who received two
placebo capsules daily. ALT, AST, and lipid profiles
in the resveratrol group did not change significant-
ly compared to the placebo group. No significant
changes were observed in the degree of hepatic ste-
atosis, serum glycemic parameters, and high-density
lipoprotein cholesterol and sirtuin-1 [15].

In the study of L. Farzin et al., 50 patients with
NAFLD (35 men and 15 women) in the age range of
20 to 60 years and with a body mass index between
25 and 35 kg/m? at the Golgasht outpatient clin-
ic in Tabriz (Iran) were randomly assigned to two
groups for 12 weeks. The resveratrol group received
two capsules per day, each containing 300 mg of res-
veratrol, and the placebo group received two place-
bo capsules containing corn starch daily. Resveratrol
supplementation significantly reduced body weight,
body mass index, and waist circumference. No sig-
nificant changes were observed in the lipid profile,
the serum’s atherogenic index, and the level of liver
enzymes [21].

Meta-analysis

Six studies with a total sample size of 128 pa-
tients in the treatment group and 128 patients in the
placebo group had the necessary data to be included
in the meta-analysis. The random effect model was
used for meta-analysis. Figures 2 and 3 show that
resveratrol did not significantly affect AST and ALT
levels in NAFLD patients.

Subgroup analysis based on the intervention du-
ration (less than or higher than 12 weeks) showed
that resveratrol did not affect AST and ALT levels
either less than or more than 12 weeks. (Figs. 4, 5).

Moreover, the intervention dose (less than or
more than 600 mg/d) had no significant effect on
the results. (Figs. 6, 7).
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Treatment Control Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
chachay, 2014 10 676 2272 10 61.6 51.57 6.00 [ -28.93, 40.93] 2.61
faghihzade, 2014 25 36.67 15.56 25 33.92 16.43 —- 2.75[ -6.12, 11.62] 40.39
chen, 2015 30 33.86 18.69 30 34.93 24.68 — — -1.07[-12.15, 10.01] 25.90
heeboll, 2016 13 91.76 43.16 13 83.57 39.86 . 8.19[-23.75, 40.13] 3.12
asghari, 2018 25 46.2 2519 26 40.94 28.81 —.— 526 [ -9.62, 20.14] 14.36
Farzin, 2020 25 48.95 24.85 25 39.43 30.01 — . 9.52[ -5.75, 24.79] 13.62
Overall < 3.30[ -2.34, 8.94]

Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00
Test ofei = Bj: Q((5)=1.43,p=0.92
Testof 6=0:z=1.15,p=0.25

40 20 0 20 40
Random-effects REML model

Figure 2. Forest plot for the impact of resveratrol on the serum ALT

Pucynox 2. @opect-anarpaMma BIuSHUS pecBeparposa Ha yposerb AJIT B cbiBopoTke

Treatment Control Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
chachay, 2014 10 45 15 10 38 15 —=—— 7.00[ -6.15, 20.15] 5.08
faghihzade, 2014 25 2262 6.41 25 21.04 5.53 - - 1.58[ -1.74, 4.90] 49.22
chen, 2015 30 235 10.51 30 2751 11.64 —m— -401[ -9.62, 1.60] 23.44
heeboll, 2016 13 50.73 2248 13 50.69 23.38 0.04[-17.59, 17.67] 2.88
asghari, 2018 25 3252 1119 26 34.27 21.06 —a— -1.75[ -11.06, 7.56] 9.72
Farzin, 2020 25 335 11.07 25 33.04 21.11 —a— 046[ -8.88, 9.80] 9.66
Overall <P 0.07[ -2.96, 3.10]

Heterogeneity: 12 = 1.98, 12=12.37%, H2 = 1.14
Test ofBi = ej: Q(5)=4.02,p=0.55
Testof 6=0:z=0.04, p =0.96

20 10 0 10 20
Random-effects REML model

Figure 3. Forest plot for the impact of resveratrol on the serum AST

Pucynox 3. @opecT-AnarpaMma BINSHISA pecBeparposa Ha ypoBeHb ACT B cbIBOpoTKe
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Treatment Control Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
<12 weeks
chachay, 2014 10 676 2272 10 61.6 51.57 — = 6.00[-28.93, 40.93] 261
Heterogeneity: 12 = 0.00, 12 = .%, H2 = . ——— 6.00 [ -28.93, 40.93]
Test of9i = Gi: Q(0)=-0.00,p=.
Testof 6=0:z=0.34,p=0.74
>= 12 weeks
faghihzade, 2014 25 36.67 15.56 25 33.92 16.43 - 2.75[ -6.12, 11.62] 40.39
chen, 2015 30 33.86 18.69 30 34.93 24.68 —— -1.07[-12.15, 10.01] 25.90
heeboll, 2016 13 91.76 43.16 13 83.57 39.86 8.19[-23.75, 40.13] 3.12
asghari, 2018 25 462 2519 26 40.94 28.81 —a— 5.26[ -9.62, 20.14] 14.36
Farzin, 2020 25 4895 2485 25 39.43 30.01 —a— 9.52[ -5.75, 24.79] 13.62
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 <o 3.23[ -249, 8.94]
Testof § = GJ: Q(4)=141,p=0.84
Testof 6=0:z=1.11,p=0.27
Overall <o 3.30[ -2.34, 8.94]
Heterogeneity: 12 = 0.00, 12 = 0.00%, Hz = 1.00
Testof 6 = (-)j: Q(5)=1.43,p=0.92
Testof 6=0:z=1.15p=0.25
Test of group differences: q‘(‘l) =0.02,p=0.88
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Figure 4. Forest plot for subgroup analysis based on the intervention duration for the impact of resveratrol on the

serum ALT

Pucynox 4. Oopect-gquarpaMma /g aHAIN3a TO/TPYIII
Hulo pecseparposa Ha yposenb AJIT B cbiBopoTke

Ha OCHOBE TTPOJOJ/IKUTEJIDbHOCTU BMEIIATEJIbCTBA MO BJINA-

Random-effects REML model

Treatment Control Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
<12 weeks
chachay, 2014 10 45 15 10 38 15 ———=s——— 700[ -6.15, 20.15] 5.08
Heterogeneity: 2= 0.00, 12 = .%, H2 = . ——— 7.00 [ -6.15, 20.15]
Test ofq = SJ: Q(0)=0.00,p=.
Testof 6=0:z=1.04, p =0.30
>=12 weeks
faghihzade, 2014 25 22.62 6.41 25 21.04 5.53 - 1.58[ -1.74, 4.90] 49.22
chen, 2015 30 235 10.51 30 27.51 11.64 — -401[ -9.62, 1.60] 23.44
heeboll, 2016 13 50.73 2248 13 50.69 23.38 0.04[-17.59, 17.67] 2.88
asghari, 2018 25 3252 11.19 26 34.27 21.06 —.— -1.75[ -11.06, 7.56] 9.72
Farzin, 2020 25 335 11.07 25 33.04 21.11 D — 046[ -8.88, 9.80] 9.66
Heterogeneity: 12 = 2.64, 12 = 17.65%, H2 = 1.21 <o -0.37[ -3.61, 2.88]
Testof § = SJ: Q(4)=2.98,p=0.56
Testof 6=0:z=-0.22, p =0.82
Overall <P 0.07[ -2.96, 3.10]
Heterogeneity: 12 = 1.98, 12=12.37%, H2=1.14
Testof § = SJ: Q(5)=4.02,p=0.55
Testof 6=0:z=0.04, p = 0.96
Test of group differences: Qb(1) =1.14,p=029
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Figure 5. Forest plot for subgroup analysis based on the intervention duration for the impact of resveratrol on the

serum AST
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Treatment Control Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
<600 mg
faghihzade, 2014 25 36.67 15.56 25 33.92 16.43 - 275[ -6.12, 11.62] 40.39
Heterogeneity: 12=0.00, I2=.%, H2 = . L g 2.75[ -6.12, 11.62]

Test of9i = GJ_: Q(0)=0.00,p=.
Testof 6=0:z=0.61,p=0.54

>= 600 mg

chachay, 2014 10 676 2272 10 616 51.57 — = 6.00[-28.93, 4093] 261
chen, 2015 30 33.86 18.69 30 34.93 24.68 —— -1.07 [ -12.15, 10.01] 25.90
heeboll, 2016 13 91.76 43.16 13 83.57 39.86 8.19[-23.75, 40.13] 3.12
asghari, 2018 25 46.2 2519 26 40.94 28.81 —a— 526[ -9.62, 20.14] 14.36
Farzin, 2020 25 4895 24.85 25 3943 30.01 — 9.52[ -575, 24.79] 13.62
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 <o 3.67[ -3.63, 10.97]

Test ofei = GJ_: Q(4)=1.40,p=0.84
Testof 6=0:z=0.98, p=0.32

Overall <o 3.30[ -2.34, 8.94]
Heterogeneity: 12 = 0.00, |2 = 0.00%, Hz = 1.00

Testof 8 = 9]: Q(5)=1.43,p=0.92

Testof 6=0:z=1.15,p=0.25

Test of group differences: Q (1) = 0.02, p = 0.88

40 20 0 20 40
Random-effects REML model

Figure 6. Forest plot for subgroup analysis based on the resveratrol dose for the impact of resveratrol on the
serum ALT

Pucynox 6. @opecr-juarpamMmMa /Ui aHalu3a MOJATPYII Ha OCHOBE JO3bI NperapaTa 10 BJINSHUIO PecBeparpoJia
Ha yposeub AJIT B cbIBOpOTKE

Treatment Control Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
<600 mg
faghihzade, 2014 25 2262 641 25 21.04 553 E 158[ -1.74, 4.90] 49.22
Heterogeneity: 2= 0.00, 12 =%, H2 = . <P 1.58[ -1.74, 4.90]

Test ofGi = 9]: Q(0)=-0.00,p=.
Testof 8=0:z=0.93,p=0.35

>=600 mg

chachay, 2014 10 45 15 10 38 15 —=—— 7.00[ -6.15, 20.15] 5.08
chen, 2015 30 235 10.51 30 27.51 11.64 —— -401[ -962, 1.60] 23.44
heeboll, 2016 13 50.73 2248 13 50.69 23.38 0.04[-17.59, 17.67] 2.88
asghari, 2018 25 3252 11.19 26 34.27 21.06 — -1.75[-11.06, 7.56] 9.72
Farzin, 2020 25 335 11.07 25 33.04 21.11 — 046[ -8.88, 9.80] 9.66
Heterogeneity: 12 = 0.00, 12 =0.00%, H2z = 1.00 <> -1.59[ -5.56, 2.37]

Testof 6 = el: Q(4)=257,p=0.63
Testof 8=0:z=-0.79, p =043

Overall <o 0.07[ -2.96, 3.10]
Heterogeneity: 12 = 1.98, 12 = 12.37%, H2 = 1.14

Testof 8 = ei: Q(5)=4.02,p=0.55

Testof 8=0:z=0.04, p=0.96

Test of group differences: Qb('l) =1.45,p=023

oA

20 -0 0 20

Random-effects REML model

Figure 7. Forest plot for subgroup analysis based on the resveratrol dose for the impact of resveratrol on the
serum AST

Pucynox 7. DopecT-auarpaMma JIs aHaiu3a IOATPYHII Ha OCHOBE JO3bl IpernapaTa M0 BJIMSHUIO pecBeparpoJia
Ha ypoBenb ACT B cbIBOpoTKe
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Discussion

In this study, the effect of resveratrol on ALT and
AST levels was investigated in NAFLD patients. In
NAFLD, the level of these two liver enzymes increas-
es due to the dysfunction of hepatocytes and, follow-
ing the reduction of liver fat density (after therapeutic
interventions), the decline of these enzymes is widely
considered a sign of the beneficial effect of treatments.
This meta-analysis included only RCTs, and there was
no time limit for the literature search.

This systematic review and meta-analysis showed
that resveratrol supplementation does not affect se-
rum ALT and AST levels in NAFLD patients.

Similarly, no significant effect was observed
in the meta-analysis study by M. Darand et al.,
which investigated the effect of resveratrol on liver
enzymes in older adults. However, the subgroup
analysis found that the findings might have been
influenced by resveratrol dose, study duration, and
population health status [1]. On the other hand,
we found that neither resveratrol dose nor inter-
vention duration had any significant effect on the
serum liver enzymes.

A significant effect was observed in the meta-anal-
ysis study by S. Soltani et al. However, the reviewed
studies were not limited to NAFLD patients [22].
A systematic review and meta-analysis by S. Wei et
al., including five randomized controlled trials, also
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