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NAFLD, non-alcoolic fatty liver disease. Wong MCS, et . Nat Rev Gastroenterol Hepatol 2018;1; Zelber-Sagi S, et a. Liver Int 2006;26:856-63; Moghaddasifar |, et al Int J Organ Transplant Med 2016;7.149;

Jie L, et al. Lancet Gastroenterol Hepatol 2019; Zhou, et . Hepatology 2019;70:1119-33
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Symptoms of Q

Fatty Liver S

Alcoholic fatty liver symptoms and non-
alcoholic fatty liver disease symptoms are
usually asymptomatic, in some cases one may
perceive fatigue or upper right abdominal pain.
In addition, the following are the early fatty liver
disease symptoms:

+ Lossof appetite (hunger)

+ Vomiting

+ Lossof weight

+ Feelinglowenergy
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Non-alcoholic fatty liver or alcoholic fatty liver
disease can progress to serious conditions
such as liver hepatitis, fibrosis or cirrhosis. The
symptoms for such conditions are as follows:
Increased body temperature

Yellowing of the skin (jaundice)

Skinitching

Oedemain lower legs or feet %
Bloating

Confusion

Portal hypertension
Intestinal bleeding
Renal failure

Abdomen fluid build up
Enlarged spleen gl Foe
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[nvestigation Non-nvasive techniques
Liver function test; LabOI'ﬂtOI'y Imaging tEChﬂiQUEE

» SGPT Platelet count
Ultrasonography
» SGOT :‘ImBl:‘;::::fe”“"’ SErum lvel P Transient elastography
> Gamma-GT Computed tomography
: RAFLD throsh oy Magnetic resonance
[maging :

» USG of abdomen; the liver appears bright due to increase echogenicity
» Fibroscan of liver with CAP

) (T Invasive evaluation Treatment options

» MRI

| Liver biopsy Diet and lifestyle modification
» MR spectroscopy! Transient elastography. Steatogis Antioxidants
[Note: In USG,CT scan& MRI cann’t detect <20% fat In that case we do MR spectr Lobular inflammation Phamacological therapies
[transient elastography] Ballooning Consider bariatric surgery

» Liver Biopsy Fibrosis



Al Gl

3,15 S Jske 55 L g 00gr 9250 S sledsbes 1o (Glhansl gl VT 5hauil sorcel Db Lwl) GuuS sl o 3]

D9 (0 oy
Dg oo oddline AU e OymalS e 100 50 g alilad pudiese bLS | g ke ol b (s0uS sl o 3T liwe (il 58

RO IR JURJEJCO0N UUEN) N TSOR 6 DR BSOS BN CPRE JIERN I R < JOPSUUC PN BT

Dgl (8 0390

A5l G S sle w3 YL o GRIE l o b 9 i Y B 0 lge 25T 50 (558 (S sl T Gl
Silw oo ke | 550 0SSl e Jlim ] ((ormdbos

il oo Gl (I 0z ilem 50 Sl S Al e sl w3l 518l b gL oy el




sl Jolye po ail o g0 sl o Slos ailts a5 (55 SlES 5 (e gy oy omasdl comgy st Ol
S oo oo 1y 59 e Jloi Lérﬂ 5 NS g 009 srmb (5 Lo
& L 2l (g nend pgas a4 g Jo S o pendS 65 Glme el Oj00 4 93 S,z Ol LRl

ol Sb anled 51 (S0 09 e 0038 Gy WS 3l90 5l e 10 el s ol B3 sdses las a8 el

S AU TNFQ 5 6 - oSol il 5l olss oo ol oo o5 (6 ybom ol 008 b Yool 45 00z oy (Sl Lt )

S Wlgie a5 el STl S8l oy a8 5 0395 iz 0S5 lew Dl wilas b g Kiolesl sle axdly

RV IS J IS VUGNV P RVELY



SHlop poad s (o,

el 3505 Gl L (sorlod 508 oS 039y (panseiS gy (o Jslte a8 5l (31 S g

Dgr aalgr gauS b sblie plo 5l 5 5681wl 95 Mol 4 5 ilis 0 (6 ke () o oS il sl .

alyel sl @ gy cnl )3 5 00g JULT (BT gism 4 S oS el (6,500 (paraT By, oS Gl Sl (I (o 0

g g0 ooliil Sl 53y 5l go (6l yle

P TN & oz A8 (glem pankis gz ol 5l ookl a5 ceul 6,00 )b peal (B, Gl T el S,

RUVWEIN PARVOSR VIR K S W AW Gy S andis u.e‘}u] > 8 ol b o 4:>)f| (ol Gwliél

el wilys o ledad 4 ol PESREyTS S (6 ke il cnims Lis 358 (5,10 0 peal slpdg, ,a\a&%g,a .




: owlid c3b gloidg,-T @

Az )6 L ol 55 (U ol Cawg 9 (e (L)) Gh9y e E90 WS Sl slop Aiges
WS 8L wiged 0,5 solatwl (gylows Wl 5l gl Glaie @ ol Sl Glgise leojen g oo 818
2l clie Gloys g5 Glsine g 000 (o0 53 (T i 5 Solem Sty Wg) 9,50 50 (oL Dl

3,5 e ol sl adl ulul

w9 @ ) oS Sexdy bl lllb Gl n peal 9 (oo Slo)lxe I plaSome Al I



(

(atses of NAFLD - e

<{ [ i
2\ A ‘
o | genetic  obesty  sideefed
| inheritance of medications
i :
I ﬁ 00
TYRRVAN
: y Ver apid — fafsin diabetes

Weghtloss  {he blood

°|Wﬂm‘ Tikingana, @Mﬂmﬂm owﬂmﬂm oot 1o oo OBk (Y bt b oo

| St
| Lver i gy
Tl ook

IV s @ 20 Sbu! e
a5 g3 o> S i
S S 95SYE SllS g ek ol y Pl S
RS il ot
So,b ooy,
S2)9 i SO )9 09,59 O yobee loS T
o5 P35 b odse Pl
& lows Oadig (6 Lo Sl s pedl LS 5 gsi'*‘)f
039, sl e (Y gb
3> 5l s O55edS sl g g
sl S
009)
oo (68l pgon O3l Sleg,S




TABLE 3

Drugs That Can Cause Hepatic Steatosis

Amiodarone

Aspirin

Chemotherapy drugs (fluorouracil, tamoxifen, irinotecan
[Camptosar], cisplatin, asparaginase [Erwinaze])

Cocaine

Glllcecerticeids

Methotrexate

Nonsteroidal anti-inflammatory drugs

Tetracyclines

Valproic acid

Information from reference 20.
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{b) Red/processed
I meat

The gut
microbiome

Obesity Saturated fat

and VAT |

Sedentary

Bl Added sugars
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High fructose diet

e Soda

« Candy

- Sweetened Yogurt
« Salad Dressing

* Frozen Junk Foods
- Breads

 Canned Fruit
 Juice

 Sauces

- Breakfast cereal

« Jam and jelly
 Shnack foods

» Coffee creamer
 Energy and sport drinks
* |lce cream
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Therapeutic Lifestyle Change

Py ol eSSl e oud) Ao op e ATPII lewgs ol <51

AL cewls 459 ras sy 8L s 15 &
PUFA up to 10% | - 22 22 Bl (5]

SFA<<=7% ]

MUFA up to 20% M
fat: 25-35%%

TFA<<19% ]
cholesterol=<=200 mg b1

CHO: 50-60%M
Sodium ==2400 mg b1

Protein- 15%cb]



Storage |98 Proten synthesis

Vitamin A
Copper

[ron
\ B2

Albumin
Metallothionein
Ceruloplasmin

Hepcidin
| Transferrin

Fertiin Enterocyte

/

VtA  VitC

Vit
Vit E

Vit. K
Cu

Vit. B12 Vit B3

fe

H,0-soluble vitaming
B3, B12,C

ATPTA

Albumin--Zn Intrangporter
\/ In

Figure 1. Micronutrients and the liver in NAFLD. Hepatic contribution to metabalism of the micronutrients involved in NAFLD
pathogenesis. Vi, vitamin,
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Octavia Pickett-Blakely, Cell Mol Gastroenterol Hepatol. 2018; 6(4).



Table 1.Putative Hepatocellular Mechanisms of Micronutrients in NAFLD

Micronutrient Serum levels in NAFLD

Zinc |
Copper |
Iron 1
Vitamin A |
Vitamin D 11
Vitamin E |
Carotenoids |

Possible mechanism NAFLD therapeutic Referenced studies
ALF X 56-59

AL X 64, 66

L Phlebotomy””** 70,79, 80

L X 85-87
ALFI X 106, 107
ALF 800 U vitamin E daily'*""* 110-116
ALFI X 122, 123, 125, 126

NOTE. Putative mechanisms of micronutrients in NAFLD pathogenesis and attempts at targeting micronutrients therapeuti-

cally in NAFLD.

A, antioxidant; F, antifibrotic; |, immune effects; L, lipoprotective; X, no therapeutics exist.



Microbiota

Recent studies demonstrate the possible pathogenetic role of the microbiota in the development of NAFLD, which can have

repercussions for lipid metabolism: the so-called “gut-liver axis”.

In fact, the liver and gut are closely connected by the portal venous system, and the liver plays a crucial role, as it is the primary

organ responsible for draining.

Gut microbiota can stimulate hepatic steatosis through several mechanisms: an increased intestinal permeability, as shown by
Kolodziejczyk et al., caused by an excessive bacterial growth in the small intestine; through the conversion of the dietary choline
into toxic metabolites (dimethylamine and trimethylamine), with a consequent decrease in the bioavailability of choline, which

causes fatty liver disease; through a specific action on bile acids, causing them to become more hydrophobic and cytotoxic.

A recent study conducted on animal models, showed how hepatic lipid accumulation and histology improve after fecal

microbiota transplantation.

Evidence regarding the causal role of gut microbiota in NAFLD is increasing, but further ongoing trials are essential to evaluate

the long-term efficacy and safety.



Non-alcoholic fatty liver disease
diagnosis

Phvsical activity et Pharmacotherapy

Lubiprostone
UDCa

» Resistance exercises Low-carbohvdrate diet
High protein diet

Aunti inflammatory diet

[

Supplementation

Intensity: * Green mediterrancan diet s Tofogliflozin + pioglitazone
* Moderate-intensity exercises = Whole-grain diet = Exenatide
* High intensity interval training = Hypocaloric diet = Erzetimibe 4+ rosuvastatin
_I_ = Ketogenic diet _I_ = Saroglitaear
Type of activity: * FLIiO diet = CMA
= Acrobic exercises = AHA dict & Hydroxythyrosol + vitamin E
- -
- -
-

Omega-3 acids

Yitamin 1D

Garlic

Probiotics and prebiotics
Cranberry
Curcuminoids
Chromium picolinate

Figure 1. Proposed therapeutic strategies for NAFLD. AHA—American Heart Association; CMA—combined
metabolic activator; FL1iO—Fatty Liver in Obesity; UDCA-—ursodeoxycholic acid.
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Lifestyle AACE (2022)” AASLD (2023)** EASL patient (2021)* ESPEN (2019)*°
recommendations
Weight reduction goals | Steatosis >5%;{NASH and | Steatosis 3-5%; NASH and fibrosis |_Steatosis >5%| NASH 7-10%; Steatosis and NASH 7-10%;
(% of body weight) to fibrosis 210% >10% fibrosis >10% fibrosis >10%
reverse liver damage
Dietary pattern Restriction of saturated fat, Limited carbohydrates and Mediterranean dietjadded Mediterranean diet
starch and added sugar; saturated fat and enriched with sugars, especially fructose,
healthier eating patterns such high fibre and unsaturated fats should be avoided; a reason-
as the[Mediterranean diet Mediterranean diet able fruit consumption of
1-3 fruits per day should not
be turther restricted
Physical activity Physical activity that improves Increase activity level to the Decreasing overall sedentary  Exercise to reduce hepatic

AASLD

body composition and
cardiometabolic health;
participation in a structured
exercise programme, when
possible, tailored to the
individual’s lifestyle and
personal preferences

AACE, erican Association of Clinical Endocrinology;
erican Association for the Study of Liver Diseases;

extent possible; individualized
prescriptive exercise

time; any increase in physical
activity is useful; 150 min

per week of moderate-
intensity physical activity
over 3-5 sessions, including
a combination of aerobic and

resistance exercise

fat content; there are no
data regarding the efficacy
of exercise in improving
necroinflammation

EASL, European Association for the Study of the Liver;
ESPEN, European Society for Clinical Nutrition and Metabolism
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Lifestyle AACE (2022)" AASLD (2023)* EASL patient (2021)* ESPEN (2019)*
recommendations
Coffee NA Coffee (caffeinated or notz >3 NA Coffee consumption is more
cups daily is associated with less likely to benefit health than
advanced liver disease harm; largest risk reduction
for various health outcomes
at 3-4 cups aday (no
recommenaation)
Alcohol Minimize; avoid if F3-F4 Alcohol can be a cofactor for liver Advisable to avoid alcoholas  Patients with NAFLD

disease progression and intake it can worsen liver disease;
should be assessed regularly; anyone with cirrhosis should
patients with clinically significant avoid alcohol, which 1eads to
hepatic fibrosis (F2) should abstain  a greater risk of liver cancer
from alcohol use completely:

abstinence, particularly for patients

with moderate-to-heavy alcohol

intake, might lower the risks of

fibrosis progression and hepatic

and extrahepatic malignancies

or NASHshaltbe
encouragea to abstain from
alcohol to reduce the risk of
comorbidity and to improve
liver biochemistry and
histology

AACE, American Association of Clinical Endocrinology;
AASLD, American Association for the Study of Liver Diseases;

EASL, European Association for the Study of the Liver;
ESPEN, European Society for Clinical Nutrition and Metabolism



 for hepatic steatosis, it has been observed that a 7-10% weight reduction

decreases the level of steatosis in 88—100% patients.

e Other authors suggest that even a 3% weight reduction has a beneficial
impact on the liver fat amount, and in cases of liver inflammation and

fibrosis, it has been proved that 5% weight loss results in the

improvement of these parameters.
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Follow traditional dietary patterns

e Consume a diet that is mainly composed of plant-based foods: legumes,
vegetables, fruits.
e Consume small amounts of meat, especially red meat.

Limit fructose from processed foods
and soft drinks

* Avoid highly processed foods which contain added fructose, including the
ingredients “high fructose corn syrup” and “glucose fructose syrup.”
e Avoid sweetened beverages

Increase consumption of w-3 PUFAs
and MUFAs

e Consume fish 2—3 times/wk, especially oily fish such as salmon, sardines,
trout, flathead, gemfish, tuna, mackerel, or herring.

e Use extra virgin olive oil as the main added fat, especially for dressing salads
and vegetables.

e Consume nuts and seeds as snacks daily.

40
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Increase consumption of high-fiber
foods

e Eat vegetables with all main meals, ensuring they compose the majority
of the dish, and choose a variety of colors.

e Choose whole grain varieties of breads and cereals. ® Have legumes 2-3
times/wk in place of meat.

e Have fresh fruit daily.

e Consume nuts and seeds as snacks daily

Limit consumption of highly
processed foods

* Avoid food that is highly processed or refined.
e Avoid foods that contain large amounts of added sugar.
e This may include: fast food, commercial bakery goods, and sweets.

41
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* Moderate restricted carbohydrate (40% carbohydrate, 45% fat) diet during 16

week— | insulin resistance, |ALT

* A 2-week on very low carbohydrate diet (20 g/d) or calorie restriction (1200-1500

kcal/d) — | AST

Am J Clin Nutr. 2011 May; 93(5):1048-52
Eur J Nutr. 2013 Mar; 52(2):527-35

42
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* Treatment with soluble fibers (10 g/d) for 3 months — Normalization of the liver

enzymes (AST, ALT and GGT)

 Daily ingestion of soluble fiber (oligofructose,16 g/d) in patients with NASH for 8

weeks— | Insulin and AST

* Daily ingestion of beta glucan-containing oat cereal for 12 weeks — |AST and

ALT, BMI, body fat, and waist-to-hip ratio

Arq Gastroenterol. 2007 Oct-Dec; 44(4):350-2
Eur J Clin Nutr. 2005 May; 59(5):723-6 43
Plant Foods Hum Nutr. 2013 Mar;68(1):18-23



Table 2. The efficiency of the chosen dietary approaches for NAFLD.

A uthor

Type of Study

Intervention Group

Diet

Muration

Results

Montemayor et al. [26]

Multi-center prospective
randomized trial

57 patients diagnosed
with MAFLD using MMEI
and Met5S, according to
the Intermational
MDHabetes Federation
(1)

Medierranean diet
(high adberence) im
conrmection with
physical activity
promotion and 25-30%,
reduction in baseline
calorie intake

& months

T: HDL-c (INS)

L: BBAL (S), BW (S5, Wi
(5) SBP (5], DBF (5),
HFEC (5), glucose lewvel
(NS, TG (S, HOMA -TR.
(NS, AST (INS), ALT
(NS), GGT (S)

Cohen et al. [82]

RCT

1& adolescent patiemnts
with an MNAFLLD
diagnosis proven

by biopsy

Lowwr-free-sugar diet

B weeks

J: Hepatic DML (5),
HFEC (IN5), fastimg
imsulin (NS, ALT {S)

Dorosti e al. [341]

RCT

47 patients with
MNAFLD diagnosed by
ultrasonography and

livver fat content

Whole-grain diet

12 weeks

T: HIDL (5)

J: Ultrasound fatty liver
grade (5), ALT (5), AST
(5), GGT (S), TC (5),
LIDL (5), TG (MS), SBIF
(NS, DBF (MNS), seram
insulim (5],

HOMA-IR (S)

Moradi et al. [#1]

RCT

23 patients with
MAFLID diagnosed
by ultrasoumd

Chromium picolinate,
400 P day supplementation

3 months

+: QUICKI (5)

1 TG (S) AIP (S),
VLDL-c (S), HOMA-IR
(S}, hs-CRP (S), [L-6 (S),
TNF-cx (S), fetuin-A (S)

Medina-LUrmatia et al. [51]

Single-armm experimental
design study

25 patients with
MNMAFLIDY diagmosed by
computer tnmc_g_‘raph}'

Milled Salvia hispanica
(chia) at a dose of
25 g/ day,
supplemented in an
isocaloric diet

Hweeks

L TC(5), non-HIDYL-c

(5). FEA (5], BW (S,

BRAL (S), WiZ (S), SAT
(51 VAT (5)

Hormoznejad et al. [57]

RCT

25 patients with
MAFLID diagnosed
by ultrasoumd

Weight loss diet plas
cranberry
supplementation,

2 tablets each
contaiming 144 mg
of Vacocinium
macrocarpon extract

12 weeks

T: Muscle mass (5)
J= BW (5], body fat (5),
BMI (5), Wi (5), ALT
(51, AST (NS), GGT
(MNS), insulin (5],
HOMA-TRE (S), TG (INS),
TC (MNS), LIDL-c (NS)

Sangouni et al [52]

RCT

45 patients with fatty
livver grade 1 to 3 based

on ultrasowmnd

Carlic powder
supplementation—HN mg
4 timnes a day

12 weeks

J: Hepatic steatosis (5],
ALT (5) AST (S), GGT
(5h TG (5), HIL (5),
LI (S)

Solkimani et al. [73]

BT

27 patients with hepatic
steatosis diagnosed
by elastographng:

Propolis, 250 mg
o o o dlayr

4 months

1= Liver stiffress {(5),
h=CEF (5], BW (N5,

TG (NS), TC (NS)
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editerranean diet

White rice,
white bread,
white pasta;
potatoes,
soda, and
sweets

Red meat,
butter

;\. supplement *&,
—a_...Eé 1-2 times/day ¥ k

-

5

Multiple vitamins
for most

i @  Nuts, legumes,

1-3 times/day
Alcohol in
moderation

(if appropriate)

Plant oils (olive, canola, soy,
b= corn, sunflower, peanut,
U and other vegetable oils)

- . , oz ifemsm,
3 - ~ e RIS o .' .
= o A >
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“Whole grain foods (at most meals) : Ihl
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Duckweed: This aquatic plant should be included in a green Mediterranean diet as it contains healthy omega-3 fatty acids. If unavailable,

you can substitute duckweed with flax chia or hemp seeds. These food items are also good sources of Omega-3 fatty acids.



Dietary strategies in NAFLD

Low fat diet

Carbohydrate, %
60%

Fat, %

20%

Protein, %

20%

Low carbohydrate diet

Carbohydrate, %
25%

Fat, %

35%

Protein, %
40%

Ketogenic diet Time restricted eating
Carbohydrate, % ‘Carbohydrate, %
10% 40%
Fat, % Fat, %
55% 40%
Protein, % Protein, %
35% 20%

Mediterranean diet

40%

Fat, %

40%

Protein, %
20%

United European Gastroenterol J. 2023;11:663-689
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Fast for 1.8 hours; eat for 8 hours. icd
Repeat daily.

Fast for 18 hours; eat for & hours. w

3 -

Repeat daily. ./_)
No milk | a

No suger @ <=

Fast for 12 hours; eat for 12 hours. TR T ST

Repeat daily.

AlQ.Dr::‘!' Fast for 24 hours; eat for 24 hours

Fasting Repeat consistaently.

500-600 calories 1 or 2 days per
week. Eat normoally on other days.

24 -hour fast 1 or 2 days per weelk.
Eaot normolly on non-fasting days.

Eat "One Meal A Day”™ or within o
short window.

Skip meals when convenient




Alcohol consumption 0

- Heavy alcohol use is associated with disease

* Whether light to moderate alcohol consumption is harmful
=>» not clear.

* |t is possible that light or moderate alcohol use may have
peneficial effects ! on the liver and there are potential
cardiovascular benefits as well.

- In the absence of more definitive data, we suggest that
patients with NAFLD avoid all alcohol
consumption.
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* The “fructose hypothesis” alleges that the fructose component common to all major
caloric sweeteners (sucrose, high-fructose corn syrup, honey, and fruit juice concentrates)

plays a unique and causative role in the increasing rates of cardiovascular disease,

hypertension, diabetes, cancer, and nonalcoholic fatty liver.



K g ol cpligal pligts (plijlusl 5901, g oyl (FDA 3G 3590 (o3, (Slais =
') SRy o2)lgs ™

S oS Jood pac ™

Sl 9 1Ae SBpme ]33] W

039y 5l yuuss W

039) (dable sloajil sl

SIglie p)ai.,

(395 (oo dbml Bl Ll 31 alawly 4y 45) G jp S 5 W




o Culad

plaie (55y9 Al S Jols g 390 (o i AL ALl ol dls SO 4 S &S G e g 4 plale S clls W
Do 48,5 s > hlew pl glp LWL S ek o

awogs Bb Gl den 310 000 o Ggye gl g S Coodl dgu cuw (9 LB I Jdtue jobo 4 Say cullad W
39“’

.‘ c\galﬂg)% Aow] J)?UsLQ‘.uP).Js.MJ u:;.a,lfw‘ogwl wb&glpll{@@ggﬁjw-

o u.m.c.gw?-

B 136 L] S coonn g3 oo o plol s 53 3,3 4S) i 3 Lausgio (cjla codlad i 500 S S

(.. N.
(Cowl 4ol dis 485 4 01 Lasd ] plowl s 3 5,8 aS) w43 Lad (5lend cled ddB> VO--VO L W
Abd 4D 9y 90 JBlas (glp a8 1S 0 |y OMac des a5 CMae Cu gl jokaie 4 kuwgie Cad b eliin] (sloilo W

Aigd (o duogl




ERVRUIN| Y-

& S callas ioli8l b (aian )0 aBdd VA faeme j0 )0 g Al jd 59, 0 Pl sl S cllle®
A2 dgupe b A8 (Sl oy Al WileT e (8 4 Cond) Alar > ARBY £ lse

Doud oo Aoyl odd (Sladiyg <jg s g NASH dguds Holaie WP

2o b 2903 dnogi (lg8 (o (Jg 298 e (polaiSl Lb (a%ld ja (sl (9))g DS g Do 4> ST

W] PR Vv A VRN | PY- ST I LY



b Cadlad

ool ol Codgl (8L )> (pBgp Gapme fylew 0@

Do oo i 38 Sy g S gl Codgie 4 v b b culles oW

2l ]y ©yg b9 )i Llg o S clad bolyen llaw opl o cads jg  Lals




S

Dl s Sldllae 4 5L bpdre oy 9 (B9 b

Hos oo dnos decompensated gy dls po > osas 4 YU gy b ailisie o5,

D (o duog 38 Sw)S lej uiley PBls 4 e Sl LS sasg e SO Lol S

255 (oo drog Seliial loedig 9 oo nn ) sssS e s NAFLD L gle 5l 31 o™




(1550 0 palsal 1) odgus] Cusslus 4S) o5lidSan b duslie 55 Jlu ¥ cite 4 E bty (NSNS

NS Joe Sl (o £ 555 ©)po &

il 0ad deogi Lo Yal8 3 B palig b o )lleSe 1 53 oS conl (2 jlon Lo SHINIALS SN

Dgd oo dmogl Cobd e NASH Oblow 30 9y o aslg Yoo Sl s g Aee 3l iaS o L@

a5 B o low dtils a5 SluS )3 Cigd g Sliwgp o pw jlad el See B by oYL o

a3 yialibl |y (o cMas Ly o aaties IO A N



= yolisg

9a0 (o0 daogi B (5 )leSo 25 ol lowr ™

530 45 b (ol dlos dblo (ol (gt iy b b pe e Slagslow K ppueling 39005 ™
S5 Sheslom plo s (25 Ly gl ys

22,15 JAIN w5 g,ld LE poll g™

(Klkylating agents and anti-tumor anfibiofiCs) lpseS slag,l>™

il 15 (sledoSs 5 LS g s @

(Omeprazole ) P450 py S siw 018 s yw slag,ls ™
(295 (g0 Cpmolss SISl ol ) (el g (il

(395 oo K olig Sl (ials caw)K ypaliy ™




D ol g

Y

Omega-3
Supplement



30 yoo Jd Canny o108 OLuS 5 gopgld o 1de Slgo
WPT JNVLRTvY

oo 1B g an BB 5l b Ol yunpg: S (b Seigm oY
{FOS) Lauy ;15w o515 13 cood g | oy 515 Lo g5 sV yuiil 5
(MOS) oy B lw oSl Llo < jgdgus™y

9l 9,500 ol o pad grlie s )0 1 Siigur 0 009 LY
OOS)

393 39 05 ¥=Ve (i i009) yaldg ;o busi cupr axdllan 5 g0 L2390

395 39 P55 ¥ sy 1 595 JEloo
-.X.LJSG.O Q.uol.a b)‘..u.o u.t|s9.1.~7u> ‘sLé os.mgubu)*w d).«a.o>

Current Pharmaceutical Design, 2005, 11, 75-90

Nutrients 2017 Oct; 9(10): 1124

68



0 S o3 8 wiodgul SIS

. £
SERLT Y
C/M‘JMJM)%—)LOQLSJJAoJJ ‘éfﬂ‘WSJ‘udT@uW‘QL‘“L:?JJMJJGJ:“)}S}J’ZJ‘_}Q‘ ¢
Dy P S 5 S 5 SRl el 55855 S G e

Sl il sl J xS ieman 5 pansdIS J 1S 55 53 03 ALl 5 Sl ol 3l s

(o S o S2al8) ol Jge o O35 SR8l )3 ol e gle e ZalS'L @

u.:,.blSqu}:ﬁ &‘J.Q VJ"‘S‘)L'OM @.J\.x.? LSL@";}AJJ “) Lﬁ';l}: cﬁa{li) cw)ﬁ;‘b@juﬁjb‘)j}sjjﬁﬁ‘béjli&& i
A ~°
S o 6 Ky S e b Sl 1 e
Cani PD, Diabetes. 2006, 55(5). 69

Parnell JA, Am J Clin Nutr. 2009, 89(6).



Swigm oy Sl F 5l (S8 (2l eolo Ve

P omol Gz p3Y a4 Sdgw o b (lgsiono 1o oobo
SHgm o 05 039 &l

o5 Ay Rl o5 S Al

0,514 AR ol 5,8 S5

0,5 YEIV LY/ o Sl

0,5 YEIY AV A2 s

o5 OVY INIY ol Sy8 0y

0,5 FA/A LIS ols 5Ly

pS IV 1.8 ou aizy by

pS IV 1.0 Pl 492,k

o 5 1Y+ 1 o5 puif ailg>

£S5 1Y ALl P Jalss T

PS5 oo A pL> 390

71



Sign 93 3l G e ool )

WANTED:
GOOD BACTERIA

Want to look and feel your very best? Start enjoying more foods
naturally high in probiotics — and in the fiber-rich prebiotics
that help those good bugs thrive.

PROBIOTIC-RICH PREBIOTIC-RICH
FOODS FOODS [ »
m Yogurt m Tomatoes ‘ y
m Kefr m Actichoke=
m Buttermilk m Onions
m Creme froiche m Chicory
m La==i a drink made from m Greens (especially
yogurt and water dandelion greens)
Aged cheese= such a=s blcw, =paragus=
- Gowda and cheddar : AG I
FRUIT AND VEGETABLE SOURCES m Lecks

m Brined pickie= ERUIT
m Tongy chutneys

m Brined olives

m Sawuverkrowot and its cthnic variations —

kimchi (Korean). tzukemono (Japa- WHOLE GRAINS
nese). choucroute (French) -
Sauerruben (fermented scwr turnips)
Picklied bect=

43 ) EXF CE LIFEJ N =h 2013

SL L aake b 4565 G9l> (2188 Slge

o)

S g9y Cwlo

ylaz s S g o b yS py

X ES
‘5}..: }..

.
}»

Zr b > Lgw il oud as Sbls) Miso
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(o5 yuoy) Sauerkraut
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Table 2

MNutraceutical with metabolic and liver effects on human studies.

Nutraceuticals Mechanism of actions Metabolic effects Liver effects References
1 HDL-C
Silymarin o Anti-oxidant activity 1} fasting blood glucose levels } transaminase levels Kalopitas et al.”*
« Anti-inflammatory activity )} fasting blood insulin levels |} GGT levels Voroneanu et al.””
 Hepatocellular protection 11 HbAlc levels | hepatic steatosis Federico et al.”
» Insulin-sensitizing properties } HOMA-IR } lobular inflammation Loguercio et al.”™
} liver fibrosis
Berberine e Lipid-lowering properties } body weight } hepatic steatosis Wei et al.®
« Insulin-sensitizing properties } HOMA-IR Harrison et al.®*
11 lipid parameters
Curcumin » Insulin-sensitizing properties 1} waist circumference | transaminase levels Safari et al.®®
e Lipid-lowering properties } HOMA-IR } GGT levels Cicero et al.””
) fasting blood insulin levels 1| hepatic steatosis Ngu et al.”’
t HDL-C
11 TG
} blood pressure
Resveratrol o Anti-oxidant activity 1} blood pressure LALT Fogacci et al.®®
» Insulin-sensitizing properties | hepatic steatosis Faghihzadeh et al®
1zzo et al.”®
Nigella Sativa o Anti-oxidant activity ) body weight } transaminase levels Tang et al.'™

Anti-inflammatory activity

)} fasting blood glucose levels
| lipid parameters

| hepatic steatosis

Saadati et al.'™



Vitamin E

Vitamin D

Coenzyme Q10

Omega-3

Probiotics

+ Anti-oxidant activity

« Anti-inflammatory activity

o Insulin-sensitizing properties
+ Anti-oxidant activity

+ Anti-inflammatory activity

o Anti-oxidant activity
o Anti-inflammatory activity
o Lipid-lowering properties

o Reduction of intestinal permeability
« Modulation of intestinal flora

| HOMA-R

JIL-6

| hs-CRP

| TNF-1
tadiponectin/leptin ratio
| BMI

| fasting blood glucose levels

t HDL-C
|} LDL-C

WG

1 JCVD risk

| BMI

| HOMA-IR

| lipid parameters

|| transaminase levels
|} hepatic steatosis

| lobular inflammation
| ALT levels

| GGT levels

| transaminase levels
| GGT levels

| hepatic steatosis

| transaminase levels
| hepatic steatosis

| transaminase levels
| hepatic steatosis

Usman et al."
Oliver et al.'

Sindhughosa et al."™®
Dabbaghmanesh et al.""’
Dludla et al."*

Farsi et al.'

Eriksson et uf.”ﬁ
Chenetal.”*"
Yan et al."”’

Musa-Veloso et al. "

Liuet al. '
Castillo et a
Lavekar et al.'*

, 143

}}: clinical and statistical significance; | or 1: only statistical significance.
Abbreviations; HOMA-IR, homeostasis model assessment of insulin resistance; CVD, cardiovascular disease; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density
lipoprotein cholesterol; HbA1c, glycated hemoglobin; GGT, gamma-glutamy! transferase; TG, triglycerides; hs-CRP, high-sensitivity C-reactive protein; ALT, alanine
aminotransferase; BMI, body mass index; IL-6, interleukin-6; TNF-u, tumor necrosis factor-alpha.
*Vitamin C is not included in Table 2 as no studies reported significant clinical or statistical effects on metabolic and lipid parameters.
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w o, Silybum marianum (Milk thistle)
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The mean serum ALT levels in the silymarin
o Hashe
280 m group decreased. ALT normalization (ALT < il

; ’ silybum 24 g 40) was observed in 52% of patients in the T
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marianum weeks FBriaiin silymarin-treated group. AST normailization atel

Y (AST < 40) was observed in 62% of cases in [22] ’
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Livercare ;

;:‘. LNIEEESED 60 Tablets

Livercare” tablets are specially formulated using detoxitying herbs, such as
Milk Thistle, Dandelion, Turmeric and Artichoke. Lgotropc Baclons such
5 Methionine, Choline and Inositol ame also induded 1o hep manian liver
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(Curcumin) Powder)
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Effects of Interventions in NAFLD

Lifestyle Unproven
interventions

Vitamin E No

Pioglitazone Might be
beneficial

Ursodeoxychol Might be
ic acid beneficial

Metformin No
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