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ABSTRACT

The accumulation of hepatic triglycerides (steatosis) is a symptom of nonalcoholic fatty liver
disease (NAFLD), which is related to metabolic syndrome, insulin resistance, and inflammation.
Various therapy strategies have been evaluated, including calorie restriction, metformin, lipid-
lowering agents, and antioxidants. As a result, no single intervention has been shown to improve liver
histology in a significant way. Alternative therapy methods are being pursued with vigor. Silymarin,
which is an extract of Silybum marianum and contains the active component silybin, has a remarkable
biological effect. It is one of the most intriguing alternatives. Because of its antioxidant, anti-
inflammatory, and antifibrotic properties, it is used to treat a variety of liver illnesses, including
chronic liver disease, cirrhosis, and hepatocellular carcinoma. Resveratrol, a natural polyphenol,
influences energy metabolism and mitochondrial function and mimics calorie restriction.

The purpose of this study was to compare resveratrol and silymarin influenced liver enzyme

levels in NAFLD patients. Forty-six NAFLD patients were supplemented with either resveratrol 500



mg daily or silymarin 750 mg daily for 12 weeks in this randomized double-blind controlled clinical
study. The following measurements were taken body weight, height, BMI, serum triglyceride, alanine
transferase, creatinine, and fasting blood sugar. Transient elastography was used to analyze the
controlled attenuation parameter.

When compared to silymarin, resveratrol did not significantly lower BMI, triglycerides,
creatinine, fasting blood sugar, or CAP after a 12-week administration. Adverse effects were
identified more frequently in the silymarin group than in the resveratrol group. The majority of the
side effects were minor and acceptable.

Finally, resveratrol supplementation was not found to be superior to silymarin in treating
NAFLD patients. In the future, further research on the impact of resveratrol supplementation on liver

enzymes is required.

Keywords: Non-alcoholic fatty liver disease (NAFLD), resveratrol, silymarin, liver enzyme
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o Aa = A AA A o @ < @ < 3 o X
mmuiiﬂmmmﬂm@ﬂaammwaﬂwuwaﬂm TﬂEJi]zﬂmmﬂmmmuazummu SEAWUY

9 @ 1 YA A o Y ] =) =K 9 9
fﬂ’J$LL‘VI5ﬂ°lfﬁ]ul!ﬁ$6@li1ﬂﬁ¢nﬂq\1ﬂ’ﬂEﬁ/]3JulﬁlliJUWE]ﬂm_IBfJ'NL@]EJ’inE]Uﬁg 25 1azInyny 11
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ot unzUNINGoUAINNAINI(Musso et al., 2011)
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M13149N 2.2 Lﬂiu“ﬂ1uﬂ”lﬁ')ui]ﬁEJUlleﬂJuW@ﬂﬂ‘U‘V]UbJulﬂlﬂﬂ%'lﬂLL@ﬁﬂ@ﬁﬂﬁ

EASL

Steatosis in > 5% of

NICE Asia-Pacific AISF AASLD

Required criteria

Alcohol
consumption
threshold (men)
Alcohol
consumption
threshold (women)

hepatocytes by either
imaging or histology
No other causes of
steatosis
Insulin resistance

30 g/d

20g/d

Excessive fat in the liver Hepatic steatosis by either ~ Hepatic steatosis on

imaging or histology either imaging or

histology

No other causes of No other causes of No other causes of

steatosis steatosis steatosis

No significant alcohol No significant alcohol No significant alcohol

consumption consumption consumption

30g/d 2 standard drink/d 30 g/d
140 g/wk
20g/d 1 standard drink/d 20g/d

70 g/wk

Evidence of hepatic
steatosis either by
imaging or histology
No other causes of
steatosis
No significant alcohol
consumption
No coexisting chronic
liver disease
21 standard drink/wk
294 g/wk

14 standard drink/wk
196 g/wk

EASL: European Association for the Study of the Liver; NICE: National Institute for Health and Care Excellence; AISF: Italian Association for the study of
the Liver; AASLD: American Association for the Study of Liver Diseases; MRI: Magnetic resonance imaging.

131: Leoni et al.(2018, p. 3363)
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2.2.2 1tImMamasns lviiunenau

o A= o v o 9 &I 1A a Y] A
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2.2.2.1 mssnulaslilden Ao Hlumsdsunlasung@nssu (ifestyle modification)
Y4

g a o w y = o dyw 1 a A { = o
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TndFanumsine liunenay
1. MINIVANDINIS

o w a 1A a A W I 901 o 9
-nalsuamsnuy 2gn 500-1000 ﬂimlﬂﬂ@i@@?u LﬂuﬂﬁﬁﬂuWﬁuﬂllﬂ 7-

wglzﬂl

Y
10% NUINUNAINAU

“tuemisnndsuna lviuieedethunas YSuams Tulamasihunais

wag Tlshuga
o a 4 =3
UM TINAIN DI 11Tl
d'd 1 90}
-somisnlaulsznevveainman;nlaa
A 4 o v A Y A T a [ 1 @ Y 1A

-Auneansgod Usuading fe Jraje linu 20 nfuaeiu wazdane lumu 30

nSUADIU

-grumulanunsoanldlng

2. P159DANIAINIY

-nuzihleonmasmenuute Isdataziuuiusad1u 8g19198 150-200 U1

1 o 4 @ 1w 4 o . . .
aodla(3-5 Tuaeddan) luanuniini1unais (Leoni et al., 2018); (European Association for
the Study of the, European Association for the Study of, & European Association for the Study of,

2016)
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m31ah 2.3 uwanumsine lviiuwendu nuudSulasunganssy

EASL NICE Asia-Pacific AISF AASLD
Dietary 500-1000 keal deficit; Main recommendations on 500-1000 kcal deficit 1200-1600 keal/d; 500-1000 kcal deficit
restrictions ~ weight loss of 500-1000 g/wk diet of NICE's obesity and fat-low (< 30% of total

with a 7%-10% total weight  preventing excess weight calories);
loss gain guidelines carbohydrate-low (< 50%
of total calories)
Physical Aerobic and resistance training  Main recommendation Aerobic and resistance  Aerobic and resistance  Aerobic and resistance
activity (150-200 min/wk in 3-5 of on physical activity training training training (> 150 min/wk)
sessions) of NICE's obesity and

preventing excess weight
gain guidelines

Gold Low-to-moderate fat and No specific suggestions  All, excluding very low- Mediterranean diet No specific suggestions
standard moderate-to-high carbohydrate calorie diets
diet intake

Low-carbohydrate ketogenic
diets or high-protein
Mediterranean diet

EASL: European Association for the Study of the Liver; NICE: National Institute for Health and Care Excellence; AISF: Italian Association for the Study of
the Liver; AASLD: American Association for the Study of Liver Diseases.

131 Leoni et al.(2018, p. 3368)

[ Y o ° % g’;
2.2.2.2 myinwlaglden muuuameawuzihvesduan lsaduveaniy 151l oy
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l
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45! 1 v o = Yo vaq 9Yq Y o v P
v Llﬁﬂ%ﬂﬂuﬂﬂllllllﬂﬂﬂﬂ ﬂi“]Jﬂ?iﬂlguﬁclﬂﬁl%slufﬂiiﬂ‘kﬂﬂ'l’)%ll"lli]l!Wf]ﬂGl“]J‘VliJﬁ“]Jf]ﬂlﬂU
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M9 2.4 tunamssne lvsiuwenduuuulden

EASL NICE ASIA-PACIFIC AISF AASLD
Metformin Insufficient evidence Not beneficial Not beneficial Not mentioned Not beneficial
Vitamin E Insufficient evidence ~ Consider use regardless of Not beneficial Insufficient evidence Consider use in non-
diabetes diabetic, biopsy-proven
NASH
PPAR-gamma Consider use inselected ~ Consider pioglitazone Insufficient evidence in Insufficient evidence, Pioglitazone indicated
agonists diabetic patients in adults regardless of Asian potentially useful in biopsy-proven NASH
diabetes (regardless of diabetes)
PUFA Not beneficial Insufficient evidence Not beneficial Not mentioned Not beneficial
Pentoxifylline  Insufficient evidence Not mentioned Not beneficial Not mentioned Not mentioned
GLP-1 Insufficient evidence, Insufficient evidence Insufficient evidence in Insufficient evidence, Insufficient evidence
analogues potentially useful Asian patients potentially useful
UDCA Not beneficial Not beneficial Not mentioned Not mentioned Not beneficial
Obetycolic Scarce evidence Not mentioned waiting for ongoing RCT ~ Waiting for ongoing RCT  Insufficient evidence
acid results results
Silymarin Not mentioned Not mentioned insufficient evidence, Not mentioned Not mentioned

potentially useful
Statins Safe but not beneficial Safe but not beneficial Safe but not beneficial Safe but not beneficial Safe but not beneficial

EASL: European Association for the Study of the Liver; NICE: National Institute for Health and Care Excellence; AISF: Italian Association for the Study of
the Liver; AASLD: American Association for the Study of Liver Diseases; PPAR: Peroxisome proliferator-activated receptors; PUFA: Poly-unsaturated fatty
acids; GLP-1: Glucagon-like peptide-1.

131 Leoni et al.(2018, p. 3369)
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v
U

a 2 . .
23 uuInAtlas Ny neINY Silymarin
Ao aa o 9 1 = ua . . A

ninaIteniaainlutlgivldnandeguaniauinueves silymarin #1141ums
o o X . . g vy o 1 3 . . G~
5ﬂ‘]el'ljﬁﬂ§l‘ﬂ %4 Silymarin YU llﬂiﬂ%']ﬂﬂ']ﬁuWﬁ'Ju‘Uﬂﬂmaﬂ HaEHNaVDI Milk Thistle ¥13® St

§ a Jd [ o w
Mary's Thistle H¥eInemanin Silybum marianum (L.) Gaertn. 3J1ﬁﬂﬂﬁ]ullﬁ)ﬁﬁﬁ1ﬂty®ﬂﬂu1
Silymarin Usznoudieans F lavanolignans 7 YHUA 1TU Silybin Silychristin Silydianin Isosilibinin
. .. < Y . ' . . A Lo o = E4
Isosilychristin 1 uAY 11z A3 flavonoid 195U taxifolin IﬂEJ?HTV]?J@ﬂi]ﬂ‘ﬁﬁ?ﬂﬂluuaguﬂiziﬂ%uﬂN
aa A . . < = Y = . . . .

AAUN AB Silybin Lﬂumiﬂizﬂaumwﬂﬂumm 70% U9 silymarin (Federico, Dallio, &

Loguercio, 2017)

2.3.1 1nd¥vaumans
2 . . = L2 v A 1 %’ = =
a15890nA Silymarin uﬂmﬁumazmﬂ"hmuﬂ LL@ﬂZﬁTﬂqul‘JJﬂ sz 20-50% NI
= a 9 dy [ ISR Y (% o t%l
g\ﬂ%ﬂumamumms mamgwauimzﬂwaQum‘nmmﬁ@'im"lﬂumsﬂmﬂ;qwmmqmmmu
§ & g A . ! ° v . .
WBINLNTAZ AT ALy bioavailability (YU IMsineauny phosphatidylcholine HIonaw
o . | 9 v N . 1A @ A A
U glycol-conjugated Wuau vasiulszniu Silymarin i]zW“UﬂiJizﬂ‘]ﬂumE]mjﬂtjﬂ N 2-4 HU.
Y
NAITNUU 3-7% wlveeNNNTaa1Ig ﬁ"J‘LlGI,WﬂJU 80% ﬂz“lﬂwmﬂnmumiﬁumﬂ phase I,

v 9

d' 4 % 2 L% g a A
phase II U IUNVU Glucuronide 55% tiag Glucuronide sulfate 28% LAZVUDBNNIIUIA UETIUUDY
6IT‘]J’e)i’JﬂVl”N’qi]ﬁ]1i$ (Federico, Dallio, & Loguercio, 2017; Gillessen & Schmidt, 2020; Loguercio &

Festi, 2011)

[ d
2.3.2 Ia¥NafIang
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23.2.1 QNERIUBYYADASTE

a

. .oAa Qdd Y A 1 =3 9)4’! A = wa
Silymarin Nﬂﬂ‘ﬁlﬂUﬁWiﬁ']uﬂ u“aaﬁizﬂﬂmﬂu m"lmwvmmﬂmﬁwmﬂu

o

=Dle

hepatoprotective ﬁj’lﬂﬂizﬂﬂumi@hﬁﬁ] A4
) ) . o A ) .
- NITAUMIATN glutathione THAY TABNIINLAITAIAU cysteine

ST B ﬁmauyjaﬁm 21U Glutathione,superoxide dismutase, catalase,glutathione
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peroxidase 401 glutathione reductase

- JUNUEIOYYADATY (scavenger)

9
v v Y o o

a 4 4 [ 1 4 o
- GUgIMs1Aa lipid peroxidation Yougoiuaaavessy lildvertudugnihaie
I 4 '
Tasanudludodendiu'ld
v o Yo < a . A S 9
- foarudu1a5uu1ad Uana13NY (carbon tetrachloride) ¥3® 3INANTIAT AIINNT

§189 NF-kB 1 19 1inan131a9 TNE-OC IL-2,1L-4

)
gUIINITLNA superoxide anion radical, nitric oxide (NO)

Y ATP TAgRIUNTEUIUAT phospholylation 13 ADP

anlIN1852AY malonidialdehyde (MDA)

o

= I .
- Upaauiailu iron chelator
A Y Y . . . Y 1a = =
- qumiﬂw@ﬂw nuclear factor (erythroid-derived 2)-like 2 (Nrf2) (NFUAUAQYT K3
Y
Nrf2 uuiJﬂmi‘TiJ‘]JG]ﬂizﬁuﬂﬁ%1ﬂuﬂjﬂﬁ 81U antioxidant responsive element(ARE)
J o 1 o
- N52AU RNA polymerase 1 #imsas1alisaulumadqungniane

@

it ' . . = a J 5 .ooa
UDNIINUINUINNT dehydrosilybin (DHS) wﬂugﬂaaﬂ«ﬂﬂwm silybin U

auausRiSuasduoyyasassiigndusandi siybin iifeaninilniusznsa lusiu laidus il
Searmaunsaluns Wy lalasnuunasowlda nazdazaenaliuazduiu1ds Soh
ﬂﬁﬁ?mﬁg%ﬁmma’cﬂumii‘i’ﬂﬂwiﬁumiawaamﬂﬁaﬂﬁ (Cacciapuoti, Scognamiglio,
Palumbo, Forte, & Cacciapuoti, 2013)

Y @
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2.3.22 gNIMNUNMNTONLED
A [ dy v A v o Jo o A ( I @
(HBNNNTTUIUNITONFULIDII UANNUTUNUTNUNITAUU Iiﬂ"UfNQ’TU l‘lﬂﬂ]uﬁu
@ o A @ <3 = [ v Ao o @ A 9
DNLAY WINA LAZAULUINTNUN G]Nﬂ%%ﬂ‘ﬁaﬂ“nﬁ'] iyﬁl)ie!ﬂﬁgﬂjﬁﬂ'ﬁﬂﬂlﬁﬂﬂﬂ N1INITAU NF-kB

¥ <3 @ g’z
pathway &4 silymarin t84nina lnlun1360863 NF-kB pathway @3¢

Tunzilnd NF-kB 927111056190 inhibitory protein 1 kBOL (IkBQ) tazog 1u
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A ] A a a é’ 4 = Y Y @
cytoplasm 1ieog luanigitioyyadaszmnavuluirad szlinsnszdu NF-kB Tiusndieeanain
kBOL Tnod IkBO azgngosdais i) dau NF-kB vzidn li/eglu nucleus Hu kinase

phosphorylation tagnIzAUBUNINEITEINUMIBAITUAINN

wihfivea Silymarin fio vziuddudinisnszdu NF-kB Tavaz Tududs
phosphorylation tiazn13v1a18 IkBOU ﬁflﬁ’aﬂmiﬁ’ﬂmu“luﬁqﬂ UONINVZAANTONHUHNIU NF-
kB pathway uan datimalun1sannsiaAIeenved inducible nitric oxide synthase (iNOs) ,
Cyclooygenase -2 (COX-2) Lazaan1ga $14 leukotriene DNAIY (Federico et al., 2017; Gillessen &

Schmidt, 2020; Loguercio & Festi, 2011)
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Y a2 9

Y o < 2 o A o a g
stellate cells (HSC) 1viwaun 11y myofibroblast #wihmihnaduneaauaumazaunagy ety
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v A o <3 = Y 1 = Y ]
WQN@LL&%@ULW\ﬂUVI@ﬂ 1INM5a15 15AaU U 2011 ”lﬂﬂfﬂ?ﬂ\iﬂﬁﬂﬂﬂﬂﬁiu‘ﬁﬁ@mlﬂ’llﬂﬂ’lﬂﬂﬂﬁ

Y v A d' @ o 1 . . = wa Y a v A 9 v g’;
FINMINANAVVDINYBY 910 HSC WU silybin Nﬂﬂ!ﬁmﬂﬂ@”luﬂﬁlﬂﬂwqwﬂllﬂ Tagnsaugs
platelet-derived growth factor (PDGF)-induce DNA synthesis , PDGF- induced cell migration 401

v
v o a a

= gl./ @ A Y o Y a Y A A
ﬂummsmmumﬂmmwaa DNVNNYIARN TGF-B ‘VIﬁ]%bl‘ﬂsb'ﬂuﬂﬁLﬂﬂﬂﬁﬁﬁNﬂf’)ﬂa%ﬁ]u%uﬂﬂ 1

Ed
U

weeluADAIY (Loguercio & Festi, 2011)

P
2324 qmmﬁmﬂumzmumnmwmﬂg
oA o L& o &
Silybin 1na 1nlUsuniumsiauved insulin FIWUNTELIUAITEVEA insulin-
1 Y
dependent glucose transporter 4 1111113111 glucose tt1ad liunlaen 11l wenvniisimsinwn
[ 1 o g’/ o d @ ] . .
Glu‘ﬂkl YINUIN silybin flNaﬂummimdmmu%ummGlu@m 1Y pyruvate kinase, glycolytic flux,
glucose-6-phosphate hydrolysis (i1 glucose -6- phosphatase mlaanszuiums gluconeogenesis
. 1 Y o 3 g o I a A a da!
1Az glycogenolysis danalnszAUIAIAanas saunguilunmsaamseyyadaszimatululy

Tn3noUIATEBNAY (Loguercio & Festi, 2011)
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1 H H Y
sensitizer Lﬁmmmlummmm'lwuﬁmazanﬁmu AANITDNLIAVUDIND i’Jil“l’l\iﬁﬂuhllluelULﬁi’]ﬂ
Y
uf]ﬂfﬂ’lﬂﬁmﬁﬂﬁ}ﬂ’l homeostasis model assessment-IR (HOMA-IR)!a2 A1 insulin tolerance test a

Ed 4 v ¥ o oo ) { . . .
YudnMe 83l I1iudin 14 visceral fat anad Taedins lulasunalasdu Adipose triglyceride

[

F v ' Y v o ' 1
lipase gene(ATGL) HazdudanszuIumsasaimalvi uennnHunuimndaadnedianiialy

o

{504 insulin sensitizer 19 VUNVIMANNTTINUVDY Phosphatidylinositol-3-kinase(PI3K) 9l

a

anwdinglums lUnszdumsudaioonuos GLUT4 ARUYad (Federico et al., 2017)

TundTvsiu silymarin §a3ina Inlums ldsulaeumsynauimedvesdy lipid
metabolism IA8NIUNS ﬂizélu SIRT1/AMPK pathway Timshauves peroxisome proliferator-
activated receptor alpha (PPARA), sterol regulatory element-binding proteins(SREBP)aaad tiag iy

MINIIUVDI Apolipoprotein B (ApoB) dndreiuduy (Federico et al., 2017; Yan et al., 2020)

X SYLIMARIN

Adipose tissue
- S e
TG esterification

Insulin
resistance

v g
siowidi 2.3 nalnmseongnived silymarin Tumssnuilsa luiuwendy

31: Federico et al. (2017, p.7)
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2.4 UUIAAUAZNGHINEIND Resveratrol

o 4

I a a 1 1
Resveratrol 11 uansyiia polyphenol wuldlufivrareriia 1w 94U 1UDIT DI LASHY

L4 I - 4 [ @ 1
wnlulniuas dudu Tassadeiugulszneudisiluea 2 219 FounuaeWusee styrene 3218
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Y a [} 1 1 )
gﬂgm‘u 3,5,4’ -Trihydroxystilbene (mwuﬂimaqa 228.25 g/mol) LASNINANUTER Qﬂmj‘l/lﬂﬁl
a Yy 1w A . A .
resveratrol MTﬂNﬁﬁNﬂNﬂu 2 g‘IJLL‘U‘U A0 LYY ci1s- Lag LU trans- Tﬂﬂg‘ﬂllﬂ‘ﬂ‘ﬂﬂu trans-1somer

ANWULINAI LAZIADITUINNIUY cis-isomer
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a wady 1 =2 oqw = s A g A
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? =2~ a A A ) FY
ANuasa lumsazaie JmMsALeNILea (50 mg/ml) Wiemyazawaua lidae
v 9 o I . . .

a5 11521 resveratrol 11 TJazgngadudid 1dian Tae passive diffusion W3e1d1
U o o = o A A 9 d e . A Y A 1
qivad lagends TsAuavibeRurad 15 integrins oI gnszuaidon resveratrol 920811 3

v

gUuy A Tugiuuunduny glucuronide , sulfate nazgiloase Taogildaszoz lusunuaayiuly
A . . A g}/ v o [ [ a A 9 4
199 118 lipoprotein A9 LDL 9101192 13UAY receptor A5 UdaYyiiv uaz LDL fgeruaaa
4' 1 9 9 o Z}, 1 [ g’/ v @ 1Y a =R A
iodaoy1d resveratrol 191 11 Tuiraduuag ae 1 daiumstunuuesdayiiuuag resveratrol 393
unumidnanyluninsza1eaazNM3aAFN(Gambini et al., 2015)
= a 49! d‘ @ &% 9 2,’ = 1 .
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. . o Y o Y =< Y EY 2 ¥ & A ] < &
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o 4 1 v @ % Y 1
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£ { o I { w o Y]
nuagns ansonlasundu iy resveratrol Taonnay lviiu uaziiale (Chaplin, Carpene, &

Mercader, 2018)
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fdv v 1vaan3aIuves sterol regulatory element-binding protein-1c (SREBP-1c¢) 18 fatty acid
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triglyceride tNAYUNGL BANIMINTZAU AMPK duiluminszduliing catabolic metabolism Ao
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INUNTEUIUNIT fatty acid B- oxidation IA8HIUMTIUE acetyl-CoA carboxylase(ACC) Lag
N3 3&53}1! Carnitine palmitoyltransferase-1 (CPT-1) (Heeboll et al., 2014); Alberdi G et al., 2013; Li Y
o ] =2 A YA 1 I .
etal.,2011) mﬂﬂa"lﬂmﬂanwﬂum@mam resveratrol 194031 11/ AMPK activator

] 1< a @ @
f’JEJN]liﬂG]TJJﬂ"I'JS insulin resistance Llf’Jﬂfl]Tﬂﬁ]gﬁUVI‘]JTVlclUﬂTﬁLﬂﬂllﬂliJUWﬂﬂﬁ‘]JLLgﬂl

(%

. . 3 o 19 ] o U A J A o 9 @ ds!
1172 de novo lipogenesis NUANNTIAY IUUDYIBUNY ﬂanﬂmﬂum’gz‘wmumw”lﬂmuﬁuuml,m

9

. , .
Tagldaserawanans Tulamsaisudseniud il srwunaluhmangnTaaie 15% ¥

(J

a 9 9 ] di’ [ o % T A A @
auilnauan ﬁﬂﬁ]$ﬁ§1\1vlellhu"lluu'll,@\3 5% mmmuﬂizﬂau”lﬂmusluﬁu me'ﬂllﬂTJZhl"lllluW’f)ﬂ

(4 v v

Ao o q ¥a . Y 2 &
UNUAUDNLEU (NASH) M 1AINANTZUIUMNS de novo lipogenesis 1@unau 25%
N52UIUMIAINA1I9NAILAN IAY insulin 11aZ glucose NA1IAD WAITUYsZ MU HioLINTY

v 9
n31un12g insulin resistance 11U insulin 92 11nTzAuAInOATHAVDIBU SREBP-1c danaliinans

9 [ 9

' Y
ﬂﬂﬂiﬂﬁﬂl@\i?luﬁlﬁﬂ’ﬁlfJ\‘lﬂ‘UﬂﬁﬁﬁNulslliJL!!,WiJiﬂﬂiu 1%¥U ACC ,FAS 110i¢ peroxisome



22

. . S Y 3 v o
proliferator-activated receptor (PPARY) Auau auuIaa glucose i]%llﬂﬂizﬂumiﬂ@ﬂi‘ﬂﬁﬁuﬂﬂ

Y
¢ U carbohydrate response element binding protein (ChREBP) mlimsaialvdunayuy

H Y
quumumqﬁ"lﬂmzé’umiﬁwmmmm SREBP-Ic 1182 ChREBP 10 liver X receptor
9
v v 9

L g (J @ { @
FuiludineasiaNingrvoanUNTzUIUMT lipid Hag cholesterol metabolism 92 QNEUEIAIY

resveratrol W849 (Heeboll et al., 2014; Yan et al., 2020)

'
2422 QEAIUOYYADATE

[

J 9
Resveratrol uﬂallﬂmiaaﬂqmslum antioxidant #A18N19A91
) . Y 99 = ..
1. neutralize oxidative stress IﬂElllﬂﬂiz@uimﬂﬂﬂﬁuﬁﬂi@@ﬂﬂmﬁﬂu antioxidant
' Y kY '
enzyme NN 15U catalase, manganese superoxide dismutase (MnSOD) FINUNUWNNITNINIUUDY
catalase, superoxide dismutase,glutathione peroxidase, NADPH quinone oxidoreductase g

§ v o o a '
glutathione-S-transferase Lﬁ’mﬂumiﬂmﬂu@ugﬂmmamﬂwga@ﬁszmm

P
a =2

2. vinmsaAn luny wunawnsoaamsadweyyasdszinluluInsnewsse

Y b
Tad 183 mitochondrial respiration A EUHINITNINUYDI complex 11T Tagugaauny CoQ10

3. IWNFEAVVDL nuclear factor (erythroid-derived 2)-like 2 (Nrf2) LLﬁZ"]?’ﬂﬁﬂ,ﬁjLﬂ%é’

1 9
Hunded 9 Nef2 Hullnanianszdun1s191uved8u antioxidant responsive element(ARE)

(Chaplin et al., 2018)

Y @

'
2423 gnimumaoniay
Iy o 1 Yo [ d' 9 1 Y o A
m’;z"lwu‘waﬂ@mmﬂllu'lm‘umssﬂymgﬂmammzﬁu veaanaliumsaniulsn

I v o 1 % o @ 1%
"lﬂlﬂuﬁﬂﬂﬂlﬁ‘ﬂ@'l@ll"l ‘%Qﬂ"ﬁ@ﬂl'ﬁ’]JsUf’]\W]‘]Jll"I‘l]']ﬂﬂﬁ%‘]J'Jl!ﬂTiﬁﬁTfJ‘]ji]’ﬂﬂ ﬁ@

]
A

@ (2 I °
Tavemeluauies 11lun13Nicholesterol, FFA 1@ lipotoxic intermediate V1UIUNIN

[

<] 9 agy o
umsiany llnszduszuugiiquiu

U

% a . . =< J o Y v Y
wazauneludy auna lipotoxicity Faaanarinlviay 1a

@ a g @ = o w @ A o
Mmeluay nalumsonguauin Tag NF-kB NUV]U’WIﬁWﬂﬂJUGluﬂﬁgﬂjuﬂ'ﬁ@ﬂlﬁﬂ ﬂ@ﬂuﬁ]gllﬂ

nszdu I INLaNINOMIBALEUAIN) 19U TNE-Q IL-1,IL-6 1Az TNF-O receptor 11® Kupffer cell

q

A <

Jd o <] 1 o .
uaziraaduNIaRugnnszqu nazlimsase TGE-13 linszdunisiiiainu Hepatic stellate cell

1 9 Aa 9 o A
noulMNANM AT INIHAN 1Y
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v 9
ﬁ’)‘lﬁjﬂ%ﬂﬂ?ﬂuﬂﬂﬁﬂﬂﬁlﬂ‘ﬂﬁﬂ']'if’)ﬂlﬁﬂuuiﬂﬂTﬂfJ'lﬂﬁﬂTW?ﬂ trans fat 1L81s fructose

v 9
A

o o oy v X \ o oA A o 9 . L.

ﬁTﬁW?ﬂ@HWH‘ﬁﬂTﬂﬁ?ulﬁﬁi'Nﬂlu uazmu‘ﬂﬁzﬂeuwwuﬁmuawa"lwumn (Ieptin,resistin,IL-6
A v A v o 9 a o & ]
TNF-Q0) ﬁ'flﬂ'lfl‘]H’ia'IL!%31ﬂ“ﬁﬂu11ﬁlﬂﬂﬂ15@ﬂlﬁﬂ“ﬂ3‘]3Nﬂ'lfJ
Aa £ 9 [ = dy
ﬂaulﬂ‘llﬂﬂ Resveratrol NUNTATUNTONTY AU
. 9 v A A <
1. @@ hepatic macrophage (V1NYIVITIUNUNITUIALRY
9
2. §u83 NF-kB pathway a40a 193280 TNF-OLIL-1,IL-6 anad
o . . 2 o q Yy 1 v o
3. aA32AU lipopolysaccharide (LPS) GINT]ﬂWlliJﬁHJﬁﬂ]lﬂﬂim{]uﬂﬁ‘ﬂ1ﬂu NF-kB
Y
& (Heeboll et al., 2014; Carpene, & Mercader, 2018)
£ A 9 [ a o o Y . .
2424  gnBneIteenugaunselud 1d (Gut microbiota)
. . . Y 3 v
Resveratrol 11413090 metabolize Tag gut microbiota w"lmﬂumgwuﬁ U4 resveratrol

= . =2~ VSN = X o Y a g X o v J
A8 dihydroresveratrol FAUUANUALHNOU resveratrol wennnlge lanananluiedn 2 MYNUY
A . cn ) i o q ¥ (A ¢ a
f® Slackia equolifaciens LL81¢ Adlercreutzia equolifaciens mnlasussnlszneuanuey gut

7

. . [ a 1 dyd =~ AL

microbiota h];“]J LLGIN?IWEW]LWﬁTuﬂﬂQﬂ\?Nﬂigiﬂ“ﬂu@@ﬁWQﬂTS
= U o 9y . p dds! A
NN IANEIURYNUIN resveratrol A1113091111A192 gut dysbiosis AU Tagiiiy
Y v

DR T1TIUUDY bacteroidetes 91D firmicutes ?Jﬂ‘VNﬂdﬂﬂﬂﬂﬂ?ﬁl‘ﬂit‘g!ﬁﬂiﬁﬂlﬂﬂ enterococcus faecalis

' 9
LWIJﬂ”ISL%iﬂJuL@]']JTG]GU’EN Lactobacillus (8¢ Bifidobacterium U®N91NUU resveratrol IFIYINHINIE

o { o I 1 4 o
leaky gut l@onale Tagshminsnuanuudeusssennasaavesal 1dae (Yan et al., 2020)



*Insulin resistance — T L',‘:j;‘s,rigan'm * —_— I ::::s::\neecst;nadipo*kines *

T Dietary intake

De novo
lipogensis

TG
+ accumulation

1 Fra *
* Inhibition by RSV

* Stimulation by RSV

v J
s, 2.4 nalamseengnived resveratrol Tumyan ludiumen

31 Heeboll et al.(2014, p. 191)
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' 4
A1319N 2.5 E‘Tjﬂﬂﬁﬁ]@ﬂi}%‘ﬁ"ﬂ@ﬂ silymarin Ll81¢ resveratrol Tumssn ludunenay

na'ln Silymarin Resveratrol

1.metabolic effect

SIRTI activator / /
AMPK activator / /
Inhibition of LXR dependent hepatic - /
lipogenesis

Insulin sensitizer / /

2.anti-inflammation

Inhibition of NF-kB activity / /
NLRP3 antagonism / /
3. Antioxidant

NRF?2 activator / /

4.improve gut dysbiosis/leaky gut

Modulating gut microbiota - /

Contributing to gut barrier integrity - /

aaudasanain: Yan et al., Herbal drug discovery for the treatment of nonalcoholic fatty liver

disease 2020
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o

25 IR IVeIve4 Silymarin MMsSoe lviiuwendu

NMIANEIVOI Ali-Akbar Hajaghamohammadi,Amir Ziaee (81 Ramin Rafiei 11l

o a A . . 1 J o { < o [
2008 18 imsAnp1lszANE A4 silymarin lumsaaanou lsiduludmiluluiuwendy

]
=

[ 1 1 1 [ A Aa o 1 {
Taoutiailu 2 nqu nquay 25 au fio nqui 145y Silymarin 140 Haansy uaznqui ldemasn 19
@ I o e ' . . 1 = do ¥
Sudsgmuduna 8 duant wud Silymarin ansnasaundeou ladduns AST uag ALT

v A o

GIANIag! wﬂJuTINE‘T 0@ (Ali-Akbar Hajaghamohammadi & Amir Ziaee & Ramin Rafiei, 2008) ¥l

ANVEADAAADINUIUITBVDY Hajiaghamohammadi, Ziaee, Oveisi ltagMasroor 1) 2012 114

o o o d 1w < o
Silymarin YHIAREINY LALTZEZNAIMITAEI 8 FUAIMIAU NAINTPARTLAVASTUAZALT 1@
AN metformin (Hajiaghamohammadi, Ziaee, Oveisi, & Masroor, 2012)
e .2 Y o = a9 9 .
Hajiani 11a¢ Jalal Hashemi V) 2009 18%1n15@nu1 Taef 1% silymarin 110 2100
A a o o @ J ~ v a a ad 1 . . @ 4
Haansu Sudseniu 12 ey SeuieunuInniiud ANy Silymarin @131508A5EAVLEU Los]
AST 18An31 VitaminE 98137i1iod Ay 19adaisuny (Hajiani & Jalal Hashemi, 2009)
dy = . ~ Hq 9
UBNIINUNTANYIVDIWah Kheong,Nik Mustapha Lo Mahadeva 141 2017 nlFvua
. . A Aa o 1 % 1 @ Y [ I [ 4
silymarin g494 2100 Haansuaeiuludielviunendn 1Wsulszmuilunat 48 dilansd ifou
AUe1Maen WUN Silymarin @13150AATEAVNTANINUDININAAY, liver stiffness, ARGV
@ 1 1 <3 A Y 1 U T 9 Y a "R
8n3182U AST A0 INAAIADA 1AANIINGUAINAN HAZWDNFINTINNMTNARDURADINT 11l
S 1 I~ 1 12 ' L &
Uszaad 5u 1aned nsalvaden aremad Jiarsve Wudu ua ludianuuanaisingy

v o

vednyneanalofeunungueiaon (Wah Kheong, Nik Mustapha, & Mahadeva, 2017)

Zhong tazame IAMIANYILDY systematic review 118¢ meta-analysis 141) 2017
AEINUNANTSNBIVY Silymarin 11 1usiUNONALTLHI19 combine therapy 18 monotherapy
o a o 1 . . 1 d o 1 4
19U 8 NMUITY 587 AU WU Silymarin a1xnsaanaou lasidy laananendus 910 subgroup

analysis H#4AAUIVENTIATUBOOA WU silymarin monotherapy 1riNan1s5ny1lunsansedy

d o FI ' .
U lasidy TAAN 1LY combine therapy (Zhong et al., 2017)

1aINUINA1gaT 2019 Y94 Navarro tagastz 1ansAny 19 Silymarin 420
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laansuaeiu Seueuny 700 iaansuaeiu wazngueaon wuAgUR 1AsUMITnEIl

Il
' A 1

Y
NN ANMNVDIALAUY uan1ouU 15U AST,ALT,HOMA-IR ”lmmmsmﬂuﬂmqummu aIU

Yy a Aa X o oA
HAYTIAIINLNAVUNUNQUN
S W

1 1 ] d v 1 1 1 @ 1 1 1
uANUeINS hiielszasaaanan lulinnuuanaenuszrneanguegiaii

a0a(Navarro et al., 2019)

4 av aA 9 . . o @ @ @
A15199 2.6 UMYV Silymarin NUMITA luaiunendy

Yo = a 1 ' 9 9 = 9y = 3 Y
ATV AD DINTNIUANDINIT U LUUNBI NoDA Noude luau

g IAYNI

A A A= A o = Y a
gtuny | 3 [ELMIGHIT VAN | TrE 1NUIM NANIANHI GANGN
= Y @ '
AN 14 nan CRGIAN
(mg/d)
Human | 2013 Anwn silymarin Tu Epaclin 6mo. | 72 AU Epaclin (Cacciapuo
Y A o o A . o q ¥ .
7 Hlvdunendy | 3 silymarin asomld | tiet al.,
(case series) 210 mg fiN steato test , | 2013)
nag AST,ALT,GG
vitamin E T,TNF-
10 mg O hepatorenal
| B
retio AUU
Invivo | 2014 ANYIWATDI milk Low dose | 4-8 Control =5 | High Milk (Pais &
thistle TuM35nY1 | Milk thistle | wks | @2 thistle 813130 | D'Amato,
lwiiuwedy way 500mg/kg Lowdose | annunfdoued | 2014)
1] Y
lviiuwenduind High dose =56 Winaulu
AUSIIAY (NASH) | Milk thistle High dose | nynaaosld
1000mg/kg =5 Hazaan
ATITIUVOI
e 1
ninAuae
Y
UINUNAYB4
Y 1w
vy A
Y
UBNINUNQY
Ay Yo =}
nlasuenzll
11 NAS score
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LAY steatosis

AAAININNI
NQUAIAN
Human | 2015 WaveIn1slsu Eurosil 3mo. | Control ﬂfjuﬁ'lﬁ%"um (Sorrentino
NYANTTUTINAL (Iuag 2 =35 AU Eurosil 921A1 | , Crispino,
silymarin Tums Lflﬂ) i Interventio %’J!ﬂﬁ‘ﬁ Coppola, &
$nwnlusfuwendy | silibin 125 n=a3au | nldeuhlavu | De
wazngu Isaman mg (59U102,0%1 | Stefano,
yoan Vitamin E UIANY 2015)
301U NGRGIEER!

AINTA,M
v A v
aaril T
NONAL)DEN

TELAGLINIER

aa A~
aaauingy

U

2.6 NWIVNNLIVIVDI Resveratrol NUNITTNHT VI UNONAL

(Ahn, Cho, Kim, Kwon, & Ha, 2008) EERRNG

{ < Y (A o '
U4 resveratrol Gluwgﬁzﬂu‘lmuuwaﬂmmammﬁm’eﬂﬂmmﬁmmwmﬂﬂwu WUIINIT

@ < o d o { A
5UU5EMU 1% resveratrol 1.25 g/kg (Hunan 8 dlan v lvaamsuanseenvesduiminmseaiig

lusiundy (FAS,PPARY,CD36 ) tagiiiumstaasoonuosguiannsds1e luiu (PPAR ) ((Ahn

et al., 2008)) FIABAAZOINUNTANYIVOY Andrade tazame 111) 2014 WY 1ATY resveratrol

Y
30 mg/kg/d inszuaumswInany lusiuaau Tae resveratrol li/nszdu SIRTIL,AMPK tazvild

' 9
NUNIADUTUDINDDUYA ﬁﬂuﬂﬂﬁﬂﬂ1ﬂ1iﬂﬂlﬁﬂﬁ}’]8 ((Andrade et al., 2014))

m3dny luuypd ¥ee Forouzan Faghihzadeh, Adibi 1182 Hekmatdoost 111l 2015 1&vimsdnun

Y @ o Ao N Y @ A Y '
Resveratrol GluEjﬂ?ﬂulsUjJu‘W’f]anJcV]Nﬂ31ulﬁ53ﬂ1uﬁjiﬂllﬁ$ﬁa@ﬂ!a@ﬂ e 1IN
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@ A a o 1w < @ Jd 1 Jd o
SUUT2NU resveratrol 500 HaansunoIu Wura 12 dlaw mmmaﬂmmu"lmmu ALT uag

seav luiuduediivednngnieana laolilinadraufeslag (Faghihzadeh, Adibi, &
dy A @ . . Y o =2 Y
Hekmatdoost, 2015)) ¥on910% 113)i@e201 Shihui Chen tazane 1avinsany1 Iaele resveratrol
[ a a o 1 [} [ d 1 Y 1 1 J
YIAFINI AD 600 aanTuao U 1Iu 12 FUariisuny Wi Resveratrol @1150aaA 10 lasd

¥ @ dy 4 a a 2 o Y @ 1
u,uwna,"lﬁu:tlu,ﬂaamﬁmai@ai’m, Y ﬂmazﬁaaucyau 5’)3J‘1/]\Wl'lsl1’iﬂ1ﬂ'l§'ﬂﬂlﬁﬂsluﬁ'l\1fﬂﬂa

Y
u az lune inae s T elssaafimilouniu (Chen et al., 2015))

v

M3197 2.7 NUATBNNE1TDIUD9 Resveratrol nUMTTAN lvaiunend

2 A s 3 . = v =
sivuy | 3n 594NANYI YU | FTaE MUY NanN1SANYI 91994
= Y o '
ANH 1% a0 AU
(mg/d)
In vivo 2011 Resveratrol ‘ﬁﬂﬁ} 0.04% fa9a | Control = Resveratrol 911 (Labbé et al.,
dy a a Aaa (3 Y @
NITADDUGAU. resveratrol HIN 19 e “lmzm 2011)
Ed v
WIAaga tag (X22. | Interventio | Higaua
o M . ¥
Tvsiumendufau 5mo) | n=13a7 | Azhe
a a dé‘
Tuny UYAUAVY
Y
UONINUEGS
W laiu
NoNALAAAI
an lipid
peroxidation
In vivo 2013 | Resveratrol ¥H@ 200 5 days | Control=5 | Resveratrol i (Gao & Liu,
Ea v ' )
6169 T0901317 ¥4 | mg/kg/d ) ANBIVES 2013)
I o
iudnszdums Interventio | T0901317
na lviuazaun n Tl nms
Al (T0901317 | nyzAuad
)=5@2 Tvsiuazaun
Y
Interventio | AU UBNIIN
v
n SIS IRS
v F
(T0901317 | MINNYUVDA
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+resveratro

D=5

lasnames
ls5duaznon
AAADToa

A
LaguNaaa

@

Y
AL

Y

NAY

oL

Human

2019

ANYINAVDI
resveratol “lu Ul‘llﬁu

NONAY

1.Resveratr

ol 50 mg/d

2.Resveratr
0l 200

mg/d

6 mo.

44 AU

Resveratrol 1)
waaan iy
AUINDANT

19 Ido 1%

@ @

Wad AN

5]

ana

(Theodotou et

al., 2019)
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A
5398

ao 3

dy = Sid'd @ o = Yo aa [ A
ﬂ']ﬁ’Jﬂt’JL!L'IJuﬂﬁﬁﬂ‘ﬂﬂu@‘VIZJHLGUNL!W@ﬂﬁ‘UGlNulﬂi‘ﬂﬂﬁ?u%ﬂﬂﬂ?ﬂﬂ?iﬁi?ﬁ]@'ﬂlﬂ"l?‘m

v
=1

o o
TSN LIAIMULANTD1INN .052D

gﬂamumﬁ%’a (Research design)
3 Aav A [ =
1WUn5I981F9 Therapeutic research tuUgNLa10Tlad03A 11 (Randomized, Double blinded,

controlled trial)

s2DevIEMIIVY (Research methodology)
\ U U
3.1 ﬂi%‘lﬂﬂﬂ!ﬁ%ﬂq&lﬂ?@ﬂN
PR ~ Yo aa o 1 a o @ o a1
@jﬂ?ﬂnﬂi18ﬂllﬂiﬂﬂ15’luﬁ]ﬂEJ’J"IlﬂullsljiJu‘W’ﬂﬂ@]‘]J u quwmmamuuwmanun .
~ Yo o o o A a o w Y 2 1a
nIgu Ll,azllﬂi‘]Jﬂ"lLL‘LlS‘L‘!ﬂuﬂ"li‘]hllL‘IJﬂEJH‘WQG]ﬂiiiJLLﬁ3ﬂ"|i’f)i’)ﬂﬂ1ﬂx1ﬂ181l%&ﬂ’l AALANY UG
A o a3 9 (2 Yo a a o =S A
2562 lLﬁZlill“l/nﬂﬁ!,ﬂ‘UeUleJa‘Hﬁ\?%Wﬂl’lﬂiﬂ‘iﬁﬂiﬂWﬂﬂﬂwﬂiiiJﬂﬁi]‘iEJﬁ‘i‘ﬁJﬂTi’Ji]fJ FUNIADU

= = 'L v A Y o = v 9 4 v A = =~
UUIAY 2564 %QlﬂmmﬁluﬂWiﬂﬂlﬁ’E)ﬂ!"l]'l'i‘]Jﬂ'l‘iﬁﬂ‘]el'l!,l,ﬁ$llhL"U']Lﬂmmﬂ'l‘iﬂﬂlﬁ’f)ﬂf]’f)ﬂﬂ']ﬂﬂ'ﬁﬁﬂ‘HHJ

2e
pmt)

mslamiienad fian1siFlunsIde (Operation definition)

1. Tsalwiuwendu fe anznd lviiuazauuinnniesas 5 910N1IATIINNT
a A % 4 ] d' 9 1 4 a 1 =1 I'4
MeMIeN AT 118 lao linuauradua laun ueanesen e119%ia 15U TiR0T00A

(Leoni et al., 2018)



32

o v A Y o = . . . .
INUNNITAAADNUININITANE (inclusion criteria)

1.

2.

3.

[

YA Yo aa 3 o o TR A Ao
Anldsumansainanetniiuluiunendy nmelu 1 Yneuisuive

J [
NAUNNITAAADNDONIINATANE (exclusion criteria)

1.

A o 1 1% ] I rL 9 1 1% [ o 4

AULRANBERANINNT 140 NTUARAIA IUAIY tazwInNI 70 nFudpdUAIH
a ] 1 A o o [ [

Tugnajalugae 1 I vieillsz iadaueanseen (toaneaea 10 NTuAD

o A J 4 A

T =1De3 350 wa., 121l 120 wa. w3093 35 Wa.)

= % d‘ ] v % U =\ [ % U S W U

Hlsadunnaunaoug wu higdusnaul hiadudnaud ausnauain

[

{]ﬁﬁﬂ\lﬂu 15A hemochromatosis

b4
= o

(Y % < A 1 9 = an A a 9
AVDNLETY AULLUN mauuﬂu%@mm lll]ﬁg'mlLa’t’]ﬂ’t’]’t’]ﬂsluVlTQLﬂuﬂTﬁTﬁfﬂ']ﬂlﬁu
1aen 11)am0 4 (esophageal varices) 1152 IAdUaAUINT15AAY (hepatic
encephalopathy)

Yo A o ya o o @ @ R . 1 =
1@svennmlfinadusnauan luiunend (steatohepatitis) 71811339 6 1AoY
Aeun 1dun tamoxifen, methotrexate, aminodarone, valpoic acid, glucocorticoid

Yo A A AA = = o [ ) @ F) '
]lﬂillfl"lﬁ'i@f‘ﬂ?ﬂﬁLﬁiiJ‘V]llﬂTﬁﬁﬂHTJT?J‘]JﬁgifJGIﬁJGlL!ﬂTiﬁﬂkl"lllelﬂJuW’E)ﬂﬁ‘]J llﬂllﬂ
Pioglitazone,metformin,liraglutide, statin, fenofibrate, VitaminE, Folic acid, Omega

. Y d 1 A a v
3,N-acytylcysteine Mol 2 dlarvineusuaulve
lliiﬂulﬂl,ﬁf)llﬁﬂﬁﬁﬂllﬂ'] GFR < 60 ml/min/1.73 m
o w 1 4 o Y] a 1 4
Hlsalszdan iy Tsalaisess Tsaiala Tsnnnunustian 2 Tsalnsesdga

Ao a s A <

#3061 15NN 1sawad H3ouz39

A ¥ J A Y
UNANATIN Wi@iﬂuuu@ﬁ
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311 MSAUIUVIANGNAIBEN

1%'Tﬂmﬂm°lumiﬁ1mm Tago1eean mean difference 118 A1 standard deviation YD

v
S 1 =

primary outcome A9 ALT 1994910911396 NA 1111 TN IANBINAVDA resveratrol Tugile luaiu
wenAuRTAMUEsId L lauasiasaden 3 2015 (Faghihzadeh et al., 2015) fafi
i1 mean difference +S.D. = 24.5+29.7

SMuAmANUEeIL (0) =0.05 1AZASIIIVBIMINATDU = 0.8

o <
ﬂﬁ?ucl‘l‘lﬂ'ﬁ‘ﬂﬂﬁ@ll = 1:1 11U MINATOVUVY one-side tail
Y (% ]

1 d‘ a o Y d’d 122 1
i]zhl@ﬂluWW]’J@ﬂ'Nﬂtjllag 20 AU Lm&ll@@ﬂ@]ﬁJ%TL!'J‘L!@ﬂ?ﬂﬂﬂi@ﬂ?ﬁ@gﬁﬂ‘klflllﬂiﬂﬂui]ﬂ

U398 Fewag 20 (dropout rate) 32 las1uIud0619 TULARZ NAUININY 24 AU

3.2 nsesdeflFlumssiusandoeya
v =K 9
3.2.1 nuuiiuiindeya

9 ' [

d2uN 1 VoyadIUYAAA 1Y D18 LNF
1 ~ 9 an Y 1 o A J o W Ao
qIUN 2 TYoyannnann llﬂl!,ﬂ ﬂﬁzﬁ@ﬂﬁﬂi\lll'ﬂﬁﬂﬂﬁﬂﬁ Iﬁﬂﬂi%ﬁ]']ﬂ? fﬂVIﬁ‘]J‘]_I'iZ‘VI']Ll
I o 1 e o 1 = o a
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WA, n(%)
10 14 (63.6) 10 (41.7)
N 8 (36.4) 14 (58.3)
919 (1)) 41.18+10.25 44.67+12.33
v RTansw) 79.79+19.59 76.43£15.97
artuIame (nn/u’) 29.14+5.52 29.17+4.03
151583187, n(%)
s 17 (77.3) 16 (66.7)
Y 5(22.7) 8(33.3)
ANuAU Taliagy 1 3
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dmﬁ 2 Nﬁﬂ]i'J!ﬂi13ﬂNﬁﬂWﬁﬁﬁﬂ‘UﬂQﬂ]‘§ﬁﬂH1eﬁ]ﬂ (primary outcome)

v
=1

H a d o 1 1 %
M1519N 4.2 HANI3IUATIZHTZAY Alanine aminotransferase (ALT) 321129nQUN {s?lj’iu Resveratrol

=~ [ . . 1 ' [ (% [ A o J
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Resveratrol Silymarin
P-value
mean+SD mean+SD
Baseline 37.09+£22.21 55.13+34.07 0.060
Week 12 35.00+21.32 47.38+29.60 0.202
Mean difference 4.50 6.00
P-value 0.131 0.001*
* Statistically significant at the 0.05 level
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Aunaelug 190U TSI NN 37.09422.21 TU/L agHaImssnei 12 el minuy

= o
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(CAP) 521719nguAN 1851 Resveratrol M1 Silymarin Tu#9n0umssnymaznaImssnei 12

o
Resveratrol Silymarin
P-value
mean+SD mean+SD
Baseline 302.91+30.85 280.92+22.05 0.008%*
Week 12 281.86+26.19 267.50+39.11 0.923"
Mean difference 13 12
P-value 0.001* 0.069

Data were analyzed with ANCOVA regression (a)

* Statistically significant at the 0.05 level



47

~
E
[=4) 350
=
-
T 325
D
~
L 300
E p=10.008
5 =0.923
2 ! po
= 250
S
*5 225
g
S 200
=1
~N—
«< 175
g
=] 150
=
E 125
=]
@) 100
before after
@@ Resveratrol Silymarin

mudi 4.3 szavdsunaluinludy (CAP) szrIangu 1a5y Resveratrol 11 Silymarin Tu%79

ABUMITNHIMAZHAINTS NN 12 dlat

11015199 4.3 wazn i 4.2 naasszausum luiuludusznaengun 1asy
Ay v

@ 1 ' [ @ @ A o 4 ' '
Resveratrol NU Silymarin 51mnaﬂaumﬁﬂmuawmmﬁﬂym 12 t’fﬂ@nﬂ NUIINQUN IA

Resveratrol Haunasueasza luiuludunoumssnyt m10U 302.91+30.85 dB/m Lazrnadng

o [

$n19 12 FUaImoy 281.86+26.19 dB/m #91ANULANANNHRE I NTsd AN adAmMINY

g

0.001 (p-value<0.05) @aulunguin 185y Silymarin nunauRdevessza luiiuludunneums
SnuwagndInssnei 12 dailianiny 280.92+22.05 dB/m 1Az 267.50+39.11 dB/m

uaey ¥4 lauanaanulun19adf (p-value = 0.069)

[
=1

wonSeuieuszavuysma luduludusenitanguin 1850 Resveratrol iU Silymarin

[

W'iJ’J”IGIf’Nﬂi’JHﬂ”liiﬂ‘]%l"mﬂ”lmaﬂﬁllﬂx‘li ﬂuﬂ‘%mm%uuummmuama Hodh w@%?ﬂﬁaaﬁizﬂﬁ

'
=

p value < 0.05 (p-value=0.008) T@ﬂﬁzﬁuﬂ?mmiuﬁuiuﬂéwﬂﬁ’% Resveratrol 1A1gIN11NgNA

llﬂi‘U Silymarin 21.99 dB/m L&) IL HDNINTS ﬂ‘U‘iJQ"J'iﬂﬂ‘!hlsUiJuclugm(CAP) ABUMSANY1IVITENIN

v o w

deangu fimuanaeiuedeiisdidamanda fse3e I8Hhmsauaudusduiiianinade



@ @ ' a o A o @ o Yo
alsaenan uazlnsieyi lag ANCOVA regression W‘U’Nﬂﬁzﬂ‘u‘lﬁﬁﬂmll‘lliluﬂluﬁﬂﬂ\‘iﬂﬂu

9
u,axwmmﬁﬁﬂmmmmﬁmﬂqu"lmmﬂ@mﬂuafmﬁu

o

U ~ a ¢y aa Y 4 a wva A d' o W
adIun 4 Nﬁﬂ"li?]!ﬂi'l%ﬁsljﬂ}daﬂ%‘iﬂﬁuﬂ!!ag‘ﬂ63&ﬁﬂ1@ﬁﬂﬁﬂ{]ﬂﬂﬂ1iﬂu°‘]ﬂﬁ1 3V

M3190 4.4 uaaanslasuulasuesnn

o

]

YN N

v AYNIADA ( p-value= 0.923)

48

[ [ Y 3’, 1
ﬂullagﬂﬁ\iﬂ'ﬁiﬂﬂ'ﬁ]@ﬁIﬂﬂ'ﬁﬂ‘ﬂﬁﬁ@\?ﬂ@ﬂ

Resveratrol (n=22)

Silymarin (n=24)

Factor At the end of Mean At the end of Mean
P-value P-value
treatment difference treatment difference

BW (kg) 79.01+18.88 -0.90 0.075 75.86+16.24 0.00 0.072
BMI (kg/mz) 28.63+5.65 -0.24 0.135 28.96+4.20 0.00 0.100
Triglycerides

185.68+113.95 -50 0.455 165.33+£73.92 -19.0 0.063
(mg/dl)
FBS (mg/dl) 95.18+21.79 -2.50 0.073 101.96+23.11 -5.0 0.179
ALT (IU/L) 35+£21.32 4.50 0.131 47.38+29.60 -6.00 0.001*
Creatinine 0.81+0.19 0.05 0.371 0.76+0.13 -0.03 0.668
(mg/dl)
CAP (dB/m) 281.86+26.19 -13.00 0.001* 267.50+39.11 -12.0 0.069
TE (kPa) 5.07+1.14 0.05 0.566 5.50+1.34 0.00 0.707

* Statistically significant at the 0.05 level
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° 1 % v A @ [ [ A [ 4
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1 VoA Yo = 1% A a 3’, A
914113 Taenungui 1851 Resveratrol 1m315un/asumn@nssunimsniuauemisuag/1se
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° @ 2 a g 9 g '
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2 518 Noayn Hagoudesuiuedvaz 1519 a3ulunqui 1851 Resveratrol WU1101015
Y = A ~ 1 < 9 = ~ g = < Y =
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[ @ 4 = 91 2 ~ M Yo @ A a =
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Resveratrol Silymarin
P-value
n (%) n (%)
Any side effects 1(4.5) 4(16.67) 0.349
Headache 1(4.5) 0(0.0) 0.478
Nausea/Vomiting 0(0.0) 2 (8.33) 0.490
Constipation 0(0.0) 1(4.17) 0.317
Diarrhea 0(0.0) 1(4.17) 0.317
Anaphylaxis 0(0.0) 0(0.0) -

Data were analyzed with Fisher’s exact test

* Statistically significant at the 0.05 level
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