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ABSTRACT

Objectives: The aim of this study was to investigate the trends in research on non-alcoholic fatty liver disease (NAFLD)

using Korean traditional medicine.

Methods: This review included studies related to the treatment of NAFLD, irrespective of the year of publication. The

search terms were “nonalcoholic fatty liver disease”,

“non-alcoholic fatty liver”

“nonalcoholic hepatitis”, “herb”, “herbal medicine”,

“acupuncture”, and “traditional medicine”. The studies were analyzed according to the type of research.
Results: After screening, 179 studies were selected from the 592 identified by the search. The types of studies were 151 in
vivo or in vitro studies, 5 randomized controlled trials, 12 case reports, 2 unspecified clinical studies, 8 review articles, and 1

article that was difficult to classify.

Conclusion: Analysis of the trends in Korean traditional medicine treatment by reviewing the studies on NAFLD revealed
a focus on experimental studies rather than clinical studies. Therefore, multifaceted and well-designed studies are needed.
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Records identified through database screening
1) PubMed (n = 1348)
g 2) ScienceDirect (n = 324)
ﬁ 3) COCHRANE (n = 151)
4) KISS (n = 148)
E 5) Koreamed (n = 560)
@ 6) KISTI (n = 121)
2 7) KMBASE (n = 149)
8) KTKP (n = 116)
— 6) OASIS (n = 52)

k4

—
Records screened by Records excluded with reasons:
title/abstract —— | duplicate
(n = 592) (n=220)

!

Reports screened by full text Reports not retrieved
2| | n=372) " n=10)
=
§ '

Rei}nrls assessed for eligibility

(n=362) Reports excluded

Exclusion criteria Unrelated
article (n=182)
Withdrawn (n=1)

Studies included in review
(n=179)

| includea | (

Fig. 1. Flow diagram of the selection progress.

KISS : Koreanstudies Information Service System., OASIS : Oriental Medicine Advanced Searching Integrated
System, KTKP : Korean Traditional Knowledge Portal
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Table 1. List of Herbal Formula in Vivo/Vitro Studies
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S E 7P we]l dATE E2E 939 AZe]
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Frequency Herb (n)
4 Gangji-hwan
3 Gamisoyo-san

2

Herbal formulation MIT (Ephedrae Herba, Ginseng Fadix, Alismatis Fhizoma), Bangpungtongseong-san,
Samhwangsasim-tang, Gamisaenggan-tang, Kamichunggan-tang

Mixture (Artemisia iwayomogi plus Curcuma longa). Mixture (Jinan Hed Ginseng and licorice
extract), Mixture (Cirsium jaonicum, Artemisia annua and Curcuma longa). Mixture (Cirsium
Jaonicum, Artemisia annua and Curcuma longa), Mixture (Diospyros kaki and Citrus unshiu),
Mixture (Astragalus membranaceus and Lithospermum erythrorhizon Extract), Mixture (Rhus
verniciflua and Hucommia ulmoides). Mixture (Coptidis Khizoma and Glycyrrhiza Uralensis),
1 Mixture (Fermented Black Raspberry and Ked Ginseng Extracts). CGplus, Chunggan extract
(CGX), KIOMZOIZH (Aretii Fructus. Glycyrrhizae Radix et Ehizoma, Magnoliae Cortex, Zingiberis
Fhizoma Recens), Gambigyeongsin-hwan (1), Gambigyeongsin-hwan (4), Gangii-hwanhap Gamisoche-hwan,
GGExIS (Gyeongshingangieehwan 18), Dansam-eum. Daehwanghwangryunsasim-tang, Dohongsamul~tang,
Fermented Samyung-hwan, Seyo-eum, Sobuncheong-eum, Yijin-tang Injinchunggan-tang, Injinsaryung-san,

JwaKum-hwan, Jungmanbunso-hwan
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Table 2. List of Herb Used in Herbal Formula in Vivo/Vitro Studies

Frequency

Herb (n)

Above 15

Glyeyrrhizae Radix et Ehizoma (17)

Above 10

Atractylodis Rhizoma Alba (15), Poria Sclerotium (12), Alismatis Rhizoma (11), Ephedrae
Herba (10)

Above 5

Artemisiae Capillaris Herba (8), Salviae Miltiorrhizae Radix (7). Amomi Fructus (7). Zingiberis
Bhizoma Recens (7)., Polyporus (7), Ponciri Fructus Immaturus (7), Scutellariae Radix (7).
Angelicae Gigantis Fadix (6), Crataegi Fructus (6), Curcumae Radix (6), Paeonize Radix (6)

b)

Arnebise Radix, Gardeniae Fructus. Coptidis Fhizoma

4

Menthae Herba

3

Lyeii Fructus, Platycodonis Radix, Kubi Fructus, Ginseng Radix, Fraxini Cortex, Cnidii Rhizoma,
Citri Unshius Pericarvium Immaturus, Magnoliae Cortex

Curcumae Longae Rhizoma, Zingiberis REhizoma., Laminariae Japonicae Thallus, Raphani Semen,
Natrii Sulfas, Liriopis seu Ophiopogonis Tuber. Moutan Radicis Cortex, Aucklandiae Radix. Pinelliae
Tuber, Saposhnikoviae Radix, Gypsum Fibrosum, Bupleuri Radix, Forsythiae Fructus, Coicis Semen,
Anemarrhenae Fhizoma, Rehmanniae Radix, Schizonepetae Spica, Ginseng Radix Eubra, Talcum

Terminalise Exocarpium, Kaki Fructus. Oryzae Semen, Lacca Fhols Exsiccata, Cinnamomi
Ramulus, Alpiniae Officinari Ehizoma, Agastachis Herba, Amorphophali Tuber, Santali Albae
Lignum, Cirsii Herba, Persicae Semen, Eucommiae Cortex, Amomi Fructus Fotundus, Pelodiscis
Carapax, Dioscoreae Fhizoma, Zanthoxyli Pericarvium, Mori Fructus, Massa Medicata Fermentata,
Curcumae Rhizoma, Evodiae Fructus, Arctii Fructus, Cinnamomi Cortex. Lithospermi Radix,
Alni Ramulus, Aurantii Fructus Immaturus, Lycii Radicis Cortex, Sanguisorbae Radix, Atractylodis
Rhizoma, Artemisiae Annuae Herba, Artemisiae Iwayomogii Herba, Cyperi Khizoma, Carthami
Flos, Astragali Radix, Phellodendri Cortex, Glycine Semen Nigra, Sesami Semen Nigra

Table 3. List of Single Herb in Vivo/Vitro Studies

Frequency

Herb (n)

9

Ginseng Radix

Alismatis Ehizoma

Artemisiae Annuae Herba, Curcumae Radix

b)
4
3

Angelicae Gigantis Radix, Cordyeceps, Amomi Fructus, Mori Folium, Gardeniae Fructus

Lycii Fructus, Trapae Fructus, Camellize Folium, Salviae Miltiorrhizae Radix, Bombycis Corpus,
Dolichoris Semen, Psoraleae Fructus, Crataegi Fructus, Schisandrae Fructus, Lonicerae Folium,
Acanthopanacis Senticosi Radix et Rhizoma, Vignae Angularis Semen, Fraxini Cortex, Aceris
Lignum, Lycopl Herba, Taraxci Herba, Polygoni Multiflori Radix

Puerariae Flos, Lacca Rhols Exsiccata, Pharbitidis Semen, [xertis Herba, Laminariae Japonicae
Thallus, Visci Herba, Agastachis Herba

Aristolochiae Caulis, Euonymi Caulis Suberatum, Lonicerae Flos, Lysimachiae Herba, Platycodonis
Radix, Valerianae Radix, Cudraniae Fructus. Ulmi Lignum et Cortex. Gynostemmae Herba, Benincasae
Semen, Eucommiae Folium, Liriopis seu Ophiopogonis Tuber, Araliae Cortex Lignum seu Radicis,
Cynanchi Atrati Kadix, Eriobotryae Folium, Asteris Herba, Mori Fructus, Granati Pericarvium,
Opuntia ficus-indica seed. Tritici Semen, Pini Pollen, Oenanthis Herba, kaki Folium, Allii Bulbus,
Houttuynize Herba, Ganoderma, Orostachyos Herba, Agrimoniae Herba, Curcumae Fadix, Cinnamomi
Cortex, Massa Medicata Fermentata, Humuli Herba, Leonuri Herba, Hemisteptae Herba
Artemisize Capillaris Herba, Perillae Folium, Phyllostachydis Folilum, Hovenia Semen, Cnidil
Rhizoma. Allii Radix, Artemisiae [wayomogii Herba, Salicorniae Herba, Cyperi Ehizoma, Polygon!
Cusprdati Radix, Lysimachiae Herba. Magnoliae Cortex
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Table 4. Summary of Randomized Controlled Trials

Sample size
Intervention Control
group group Duration Diagnosis
(male/  (male/
female) female)

Author

(year) Control

Intervention

Result

KRG powder capsule Placebo

Hong m

15 43
<§](JT21> (@5/19)  (27/16) * Weeks  NASH

Silybum marianum Extract

1. Clinical outcomes

1) AST *p<0.01, T vs C : no significant
difference
2) ALT *p<0.05, T<C ("p<0.05)
3) GGT *p<0.05, T<C ("p<0.05)
4) TC *p=0.320. T vs C : no significant
difference
5 TG *p=0.145 T<C (*p<0.05)
6) Fasting glucose *p=0.734, T vs C : no
significant difference
7) FSS *p<0.01, T<C (p<0.05)
8) Cytokeratin 18 *p=0.175, T vs C : no
significant difference
2. Gut microbiota of subjects
Gut microbiota changed more in KRG
group than placebo group, and more number
of genera were correlated with the decreased
ALT values in KRG group

SPB-201
(Artemisia annua L.
hot water
extract powder)

Han
BDIG
(2020)

3 1
96/12)  (30/9) B Weeks NAFLD Placebo

1. liver function
1) AST *p<0.01, T vs C : no significant
difference

2) ALT *p<0.01, T<C ("p<0.05)

2. MFS : After 4 weeks and § weeks of
substance intake, the fatigue score of the
test group decreased while that of the
control group increased

3. TC : no significant difference

4. no clinically meaningful side effects

T1 : high dose (400 mg)
HL tablet (new botanical
drug extracted from
Magnolia officinalis)
T2 : low dose (133.4 mg)
HL (new botanical drug
extracted from
Magnolia officinalis)

Placebo

T1: 22

Jeong - (o09) 2

NAFLD

JYI(
(2017)

T2 (a3 Ve

(14/9)

Lifestyle modification

1. Hepatic fat content (HFC)
TIKC ("'p€0.05)
T2 vs C : no significant difference
*p=0.386

2. AST, ALT, TC, HDL-C, LDL-C, Free fatty
acid, BMI : no significant difference

D TG TDC ("p<0.05). T2>C ('p<0.05) @

2) VLDL TI>C ("p<0.05), T2C ('p<0.01) @

3) HOMA IR T1 vs Cl : no significant

difference. T2)C ('p<0.05) @

3. adverse events were mild
Treatment with HL tablet for 12 wk
lowered hepatic fat measured by MRS
and did not result in any negative lipid
profiles or changes of BMI. The HL
tablet was well-tolerated
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1-1. liver function (total)

1) AST *p<0.05, T vs C : no significant

difference
2) ALT *p<0.05. T vs C : no significant

KRG powder capsule Placebo difference
3) GGT *p<0.05, T vs C : no significant

difference

ALP, LDH. TB. TC. Albumin, TP.

Hone Glucose : no significant difference
MG® 35 31 3 weeks NAFLD > 1Lt TN snitican
(2016) - IL=6, TNF-a. Adiponectin
1) IL-6 : no significant difference
2) TNF-a : TXC ("p<0.05)
Silybum marianum Extract 3) Adiponectin : T>C ("p<0.05)
Lifestyle modification 3. Antioxidant activity : no significant difference
(Exercise and Diet) 4. FSS *p0.0L. T vs C : no significant
difference
4-1) Fatigue Severity Scale (BMI>25)
*p<0.05 (0.019)
Kim 1. BMI *p<0.01, T<C ("p<0.05)
DG il (o 12 veeks NAFLD  DenIBAMXII oy 49T p001 G (p005)
(2012) xrac 3. ALT p¢0.01, T¢C ("p<0.01)

*p 1 p value, difference between pre and post. 'p : p value difference between control group and test group.

T : test group, C : control group, AST : aspartate aminotransgerase, ALT : alanine aminotransferase, ALP : alkaline
phosphatase. GGT : gamma-glutamyl transpeptidase, TG : triglyceride, TC : total cholesterol, HDL-C : high density
lipoprotein, LDL-C : low density lipoprotein, VLDL : very-low-density lipoprotein, TB : total bilirubin, TP : total
protein, LDH : lactate dehydrogenase, KRG : Korea red ginseng, MFS : multidimensional fatigue scale, FSS : fatigue
severity scale, TNF-a : tumor necrosis factor-a, IL-6 : interleukin-6, HOMA-IR : homeostasis model assessment for
insulin resistance

Table 5. Summary of Case Reports about Nonalcoholic Liver Disease

—
Author Sample Treatment

. . diagnosis Intervention Result
(year)  size period
Clinical symptoms were improved
Kim®  M/52 Herbal medication (Saenggangunbi-tang Extract), LFT value were decreased

NAFLD the patient’s body weight, body mass
index, hepatic steatosis index, and visceral

fat area were reduced.

(2022) (n=1) 2 months Lifestyle Modification (Exercise and Diet)

Herbal Medication ( Chunggan-tang), acupunture (LI4, ST36.
NAFLD LR3, CV12, CV13, GV20, EX-HN5), medication (Ezetimibe
& Rosuvastatin Calcium, Choline Alfoscerate)

Gwon®  F/57

7 davs Laboratory findings showed a reduction
(20200 (n=1) y

in liver enzyme level

Herbal Medication (Chungganplus (CGX), acupuncture body weight was reduced about 3 kg
(taegeuk acupuncture (helping HT4, LU9 reducing LR3)), during 6 months the general symptoms
Moxibustion (CV8), Lifestyle Modification (Exercise and including abdominal pain as well as
Diet) blood chemistry (ALT) were improved.

Son®  M/16

(2018) (n=1) 0 months NASH

AST and ALT levels were significantly

decreased. Triglyceride levels were within

NASH Herbal Medication (Saenggangunbi-tang Extract) the normal range during the treatment.
Abdominal ultrasonography revealed a

significant improvement in hepatic steatosis.

the symptoms of the patient with NAFLD

201 days NAFLD Herbal Medication (Shihosogantang Extract) were decreased and ultrasound imaging
were improved from moderate to mild grade.

Kim® M/66 3 months
(2017) (n=1) (108 days)

Baik®  M/23
(2016) (n=1)
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AST, ALT, and GGT levels were
. . significantly decreased. Total cholesterol,
Kang® M/14 Herbal Medication (Saenggangunbi-tang Extract) triglyceride, and LDL levels were also
B 30 days NAFLD pharmacupuncture (ShinBaro), Lifestyle Modification (Diet), !
(2016) (n=1) Chuna manual thera decreased, and HDL level was increased.
by body weight and body mass index (BMI)
were decreased.
Herbal Medication (C/u{ngga]zp]us (CGXTsyruplpk bid The clinical and biochemical values of
2% About and others (herbal prescriptions such as Injinohryungsan)), .
Son M/33 . " the patient fluctuated over three years
201 (=1 3 years  NASH Acupuncture (mainly at HT4, LU9, LR3). moxibustion according to the treatments and cessation
(1096 days) (CV4, CV8), pharmacopuncture (CV4 with Yidam) of herk?agl medicines
Lifestyle Modification (Quit smoking, exercise, diet) )
) Herbal Medication (‘aeeumjowi-tang). Electroacupuncture body weight, BMI decreased.
Park?  M/18 189 davs NAFLD (abdomen, Thigh, brachium), auricular acupuncture, Lifestyle NAFLD effectively improved on sonography
(2009) (n=1) ¥ Modification (Exercise and diet), Foot massage. Qigong from grade Il ~1I to grade I~ 1
Exercise Therapy AST, ALT decreased.
herbal Medication (Szenggangunbi-tang) Acupuncture (CV12,
@® 94 davs NAFLD CV4, Liver-tonification Saam acupuncture (helping KI10, considerable improvement of Child fatty
M/12 ¥ LR8 Reducing LR4.LUS), Lifestyle Modification (Exercise liver
Choi®® and diet)
(2008) Herbal Medication ( Chegameurin-tang) Acupuncture (CV12,
@ 94 davs NAFLD CV4, Liver-tonification Saam acupuncture (helping KI10, considerable improvement of Child fatty
M/12 ¥ LR8 Reducing LR4.LUS), Lifestyle Modification (Exercise liver
and diet)
Herbal Medication (joripewon-tang, Jowiseungcheong-tang), . . .
Heo® M/21 Electroacupuncture (abdomen, Thigh, brachium), auricular bodvaelght, BMI and Abdominal viscera]
B 34 days NAFLD ; . fat tissue decreased.
(2007) (n=1) acupuncture (CO13, CO4, Hunger point, CO18)), Lifestyle 8
i . . AST, ALT, r-GT was decreased
Modification(exercise and diet)
Herbal medication ( Chungsimyeonja-tang). Electroacupuncture
20 (abdomen, brachium), auricular acupuncture (TF4, CO4, | .
(02}6816) (I\filf) 68 days NASH CO18, Hunger point)), Cupping, Moxibustion (CV4, CV12, f;e;lszd AST. ALT decreased to normal
Both ST25), Transanal Radiofrequency Treatment, Lifestyle &
Modification (Exercise and Diet)
Park  F/54 o ) Raised AST, ALT decreased to normal
2001) (n=1) 16 days  NASH Herbal medication ((Gagamsaenggan-tang) range
(2) A= FA oA AHEERHY B 4 ol FHAR wo
@ ghoF Y ok AHEE ek AEY AR 23] AMEEG oH, o
2E Rl Bkl 502 AsHge 9| KIEFF, WIS, W, HLEF
71E BE o go FUIE ckoFE Fo] HE4IE S KEEAAA AHSEE AWEe] ARS-ES
5 9% A%E 1% A% A8 Wk A% eHTable )
R F 105005 & =24 2 o4 10714 Agoln) A48 el 5 22 Hela)
AuE AR A 1R BRI 7Y el Aok, HES} A7 1032 71 o] ARS-HS
AHE-E AE AT IRE o ek A TS J, O oo R kel 93], FOlt R, B &
W&, AZFEH 2GEFplus, CGX) 7} AEAFHEME S 5 5ol 27 832 -85 s (Table 7).
7pitete] mhEelAl Aukl s Ahetkd df, 8He| =

633



Zipel - 2O/Y - HEY - 22T - ZMF - HFF

Table 6. List of Herbal Medication in Clinical Treatments in Case Reports

Frequency

Herb medication

4 RS (Saenggangunbi-tang)

2 CGX syrup (ChungganPlus Extract)

EFS (Chunggan-tang). SSRGS (Shihosogan-tang ExtracH). KEFAEBE (taceumjowi-tang).
1 TERELUS ( Chegameuiin-tang), FHENHICH (Joripewon-tang), #BFES (Jowiseungcheong-tang).
015 (Chungsimyeonja-tang), MEAENS ( Gagamsaenggan-tang)

Table 7. List of Used Herbs in Herbal Formula in Case Reports

Frequency

Herb medication

10 Glycyrrhizae Radix et Ehizoma, Raphani Semen

9 Artemisiae Capillaris Herba

Atractylodis Ehizoma Alba, Poria Sclerotium, Amomi Fructus, Alismatis Fhizoma

Fraxini Cortex, Atractylodis REhizoma

Crataegi Fructus, Zingiberis Rhizoma Recens, Polyporus, Citri Unshius Pericarvium Immaturus

Arecae Pericarpium, Massa Medicata Fermentata. Curcumae Rhizoma, Gentianae Scabrae Radix

et Rhizoma, Aurantii Fructus Immaturus

8
7
6
5 Agastachis Herba, Hordei Fructus Germinatus, Pinelliae Tuber, Sparganii Ehizoma, Coicls Semen
4
3

Bupleuri Radix, Cnidii Ehizoma, Platycodonis Kadix

Salviae Miltiorrhizae Radix, Pelodiscis Carapax. Longan Arillus, Inulae Heleni Radix, Cyperi
2 Rhizoma, Puerariae Radix, Castaneae Semen, Acori Graminel Rhizoma, Schisandrae Fructus. Pini

Koraiensis Semen

Chrysanthemi Indici Flos, Lycii Fructus, Cervi Cornu, Angelicae Gigantis Radix, Junci Medulla.
Thujae Semen, Rubi Fructus, Corni Fructus, Dioscoreae Ehizoma, Zizyphi Semen, Sappan Lignum,
1 Hehmanniae Radix Preparata, Magnoliae Flos, Nelumbinis Semen. Evodiae Fructus, Epimedii Herba,
Paeoniae Radix, Ponciri Fructus Immaturus, Plantaginis Semen, Asparagi Tuber. Scutellariae Radix,

Coptidis Khizoma

< J(CO13), F(CO4), #l(hunger point), A7t
(CO18), M (TF4)7F AHE=sich k] 491
HE 2E X5 E Y3t 2 FEA- AHEH

o, 182 R(CV el A<= (Table 5).
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Table 8. Result of Case Reports (Liver Functional Test,

NAFLD & 242 F7lsl7] ge 9A 24
9 A I:H?s}o:] 7] XH'& o] EN2A4262839) o3

L«] 7]XH‘} EE {‘——'&:"ﬂf‘i /el A,
A, éﬂ?\i"}i’ 7143 e

109%%9) =ell A NAFLD #5t& glsted =
23} AL ABEG T, 499) =R A A2
T 255 AL AENeH 259 AL A
Aol Ao gt ¥l CT: 23%%
AHE-E S

Hepatic steat031s mdex(HSI)L ZF ApE A
L AEE A5 4 ole A HEE ALT/AST
ratlo BMI, %41.334 F5 AW = A gE
S o] g-ste] AR 3) n|wkel A= 93.1%
M7= 2 NAFLDE wiA| & 4= glow 36 o4
ol A R4%°] Eolxz NAFLDE Ao 4
oleH” HSIE 176X AH-=gleh

Azm\

o

Lipid Profile, Body Weight, Body Composition Test)

. percent
Author Period — yorn 1 ger  ALP TC TG HDL=C LDL-C °°¥  BMI  body fat
(year) (days) weight

(PBF)

(;{01;21) WoOL68%  LeT%  LT6%  t17%  L19%  Le%  115%  L6%  L10%  L10%
(%vz%r; 8 L%% 3%  tem  M% 8% L% 5% L8%
<zsoo1%> 180 1 49% L 4%
(goi{l;) 10 L52%  Lss%  L4o%  L14% M15%  19%  M2%  115%
Baik
(o5) 201 13%
(ggﬁsg) 0 1% L81%  64% V18% 168% 126% L17% \5% 5%
(236)111) 096 178%  L31%  189%  L81%
(gggé‘) 189 171%  188% Lo0%  L18%  L12%

Choi 19 |45% 153% |52%
(2008) 19 130% 128% 122%

133% 16%  16%
137% 15%  16%
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(2%%(;) 3 160%  L7% 159% 1% 5% 5% l2%
(g&‘g) 56 130%  L41% L12%  L10% V4% L%

Park No No

oon T 8T% L8 U33% 15% | 73% change  change

AST : aspartate aminotransferase, ALT : alanine aminotransferase, ALP : alkaline phosphatase, GGT : gamma-glutamyl
transpeptidase, TC - triglyceride, TG  total cholesterol, HDL-C : high-density lipoprotein, LDL-C : low-density lipoprotein

BMI : body mass index
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q4 =5 e dxs ARE 200089 &=
o2 A7H7] At 2020 7] A AA
sholet 20199 239, 20207 24H o=

_l

9
lo,
r&

> F7} o) FoA 2 2021l = 7
73S BAH(Fig. 2).

OI-I-IIIII

2001 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

5 8

Number of article
-
S

B Year

Fig. 2. Annual distribution of articles.
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and Alternative Medicinesl] Al 970%™ Journal of
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and Alternative Medicine 57077} w25}
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[Appendix 1] List of in vivo, in vitro studies - 2005~2009

Year Title of study Journal
Fuonymus alatus prevents the hyperglycemia and hyperlipidemia induced by

2005 |high-fat diet in ICR mice J Ethnopharmacol

92006 Acant]mganaX senticosus reverses fatty liver disease and hyperglycemia in Arch Pharm Res
ob/ob mice
Effect of {'wznc/zzmggan-tang & Injinsaryung-san on NASH induced by MCD-diet Korean J Intern Med
in A/J mice

2009 dEifsfsg‘ssz of gamisaenggan-tang on high fat diet-induced nonalcoholic fatty liver Korean J Intern Med
The Effects of Oenanthe javanica Extracts on Hepatic Fat Accumulation and J Apol Biol Chem
Plasma Biochemical Profiles in a Nonalcoholic Fatty Liver Disease Model 2
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[Appendix 2] List of in vivo, in vitro studies - 2010~2013

Year

Title of study

Journal

2010

Effects of Saenggantanggami-bang on nonalcoholic fatty liver disease model
induced by fatty acids

Korean J Intern Med

Ayurvedic Formulation of Liv-Pro-08 Reduces Nonalcoholic Fatty Liver Disease

J Acupunct Meridian

in Rats Fed with High-fat Diet Stud
2011 Effects of AHchunggan-tang on the nonalcoholic fatty liver disease in palmitate-induced| J Korean Oriental
cellular model Med
. C . . Natural Product
Hepatoprotective and Antioxidative Effects of Alisma orientale 3
ciences
Antioxidative effects of Alisma orientale extract in palmitate-induced cellular .
Pharm Biol

2012

injury

Comparison of the therapeutic efficacy of rhizoma alismatis, fructus crataegi
fructus lycil, radix curcumae radix salviae miltiorrhizae. herba artemisize scopariae
on the experimental cellular model of nonalcoholic fatty liver disease

Korean J Intern Med

Effects of ethanol extract of Benincasa seeds on the experimental cellular model
of nonalcoholic fatty liver disease

Korean J Intern Med

2013

Chunggan extract (CGX), methionine-and choline-deficient (MCD) diet-induced
hepatosteatosis and oxidative stress in C57BL/6 mice

Hum Exp Toxicol

Dandelion Leaf Extract Protects Against Liver Injury Induced by Methionine-
and Choline-Deficient Diet in Mice

J Med Food

Effect of Phaseolus angularis Seed on Experimental Cellular Model of Nonalcoholic

J Physiol & Pathol

Fatty Liver Disease Korean Med
Gambigyeongsinhwan(4) Reduces Body Weight and Hepatic Lipid Accumulation| J Physiol & Pathol
in High Fat Diet-Fed Obese Male C57BL/6N Mice Korean Med

Taraxacum official (dandelion) leaf extract alleviates high-fat diet-induced
nonalcoholic fatty liver

Food Chem Toxicol

The Korean Mistletoe ( Viscum album coloratum) Extract Has an Antiobesity
Effect and Protects against Hepatic Steatosis in Mice with High-Fat Diet-Induced

Obesity

Evid Based Complement
Alternat Med
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[Appendix 3] List of in vivo, in vitro studies - 2014

Title of study Journal
Anti-lipoapoptotic effect of Artemisia capillaris extract on free fatty acids-induced] BMC Complement
HepG2 cells Altern Med

Comparison of Gangiihwan and Combination of Gangihwan and Gamisochehwan in
the Improvement Effects of Nonalcoholic Fatty Liver Disease in a High Fat
Diet-Fed NAFLD Mouse Model

Herbal Formula Science

Comparison of Pakistani and Chinese Ephedra Herba-Containing Gangiihwan in the
Improvement Effects of Nonalcoholic Fatty Liver Disease in a High Fat Diet-Fed
NAFLD Mouse Model

Herbal Formula Science

Cordyeeps militaris alleviates non-alcoholic fatty liver disease in ob/ob mice

Nutr Res Pract

Effects of Onion Peel Water Extract on the Blood Lipid Profiles in Mice Fed a
High-Fat Diet

Korean J Medicinal
Crop Sci

Effects of Samhwangsasim-tang on obesity-related metabolic disease in mice

Herbal Formula
Science

Gambigyeongsinhwan(1) Improves Body Weight and Lipid Metabolism in High Fat
Diet-Fed Obese Animal Model

Kor J Herbol

Gangyihwan Improves Nonalcoholic Fatty Liver Disease in High Fat Diet-Fed
C57BL/6N Mice

Kor J Herbol

Hepatoprotective Effects of Gardenia jasminoides Ellis Extract in Nonalcoholic Fatty
Liver Disease Induced by a High Fat Diet in C57BL/6 Mice.

Natural Product
Sciences

[xeris dentata Decreases ER Stress and Hepatic Lipid Accumulation through
Regulation of ApoB Secretion

Am J Chin Med

Magnolia officinalis attenuates free fatty acid-induced lipogenesis via AMPK phosphorylation
in hepatocytes

J Ethnopharmacol

Massa Medicata Fermentata improves fatty liver in high fat diet-fed nonalcoholic
fatty liver disease’'s mouse model

Kor J Herbol

Pinus densiflora Sieb. et Zucc. Alleviates Lipogenesis and Oxidative Stress during
Oleic Acid-Induced Steatosis in HepG2 Cells

Nutrients

Research on anti-lipogenic effect and underlying mechanism of Zaminaria japonica on
experimental cellular model of non-alcoholic fatty liver disease

Korean J Intern Med

Sasa borealis Stem Extract Attenuates Hepatic Steatosis in High-Fat Diet-induced
Obese Rats

Nutrients

Standardized Salvia miltiorrhiza Extract Suppresses Hepatic Stellate Cell Activation and
Attenuates Steatohepatitis Induced by a Methionine-Choline Deficient Diet in Mice

Molecules

The effect of alisma orientale extract on free fatty acid-induced lipoapoptosis in
HepG2 cells

Korean J Intern Med

The Hepatoprotective Effect of Acanthopanax senticosus Fermentation Products in
Fatty Liver Model

J Korean Soc Food
Sci Nutr

The Improvement Effect of Fermented Angelica gigas Nakai Powder Against Orotic
Acid-induced Fatty Liver in Rats

Journal of Life Science
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[Appendix 4] List of in vivo, in vitro studies - 2015

Title of study

Journal

Co-treatment with Fermented Black Raspberry and Red Ginseng Extracts Improves
Lipid Metabolism and Obesity in Rats Fed with a High-fat and High-cholesterol
Diet

KOREAN J. FOOD
SCI. TECHNOL.

Ethanol Extract of Persimmon Tree Leaves Improves Blood Circulation and Lipid
Metabolism in Rats Fed a High-Fat Diet

J Med Food

Extracts from Aralia elata (Miq) Seem alleviate hepatosteatosis via improving
hepatic insulin sensitivity

BMC Complement
Altern Med

Extracts of Korean Natural Herb Alleviate Pathophysiology of Nonalcoholic Fatty
Liver

International Journal
of Bio-Science and
Bio-Technology

Fermented Rhus verniciflua Stokes Extract Exerts an Antihepatic Lipogenic Effect
in Oleic-Acid-Induced HepG2 Cells via Upregulation of AMP-Activated Protein
Kinase

J Agric Food Chem

Green Tea Lowers Hepatic COX-2 and Prostaglandin E2 in Rats with Dietary

Fat-Induced Nonalcoholic Steatohepatitis J Med Food
Hepatoprotective Effect of Herb Formula A7O0MZ20I12H against Nonalcoholic Fatty Nutri

. . utrients

Liver Disease

Houttuynia cordata alleviates high-fat diet-induced non-alcoholic fatty liver in Pharm Biol

experimental rats

Improvement Effect of Fermented Orostachys malacophylius against Orotic Acid-induced
Fatty Liver Model Rats

Journal of Life Science

Mulberry leaves (Morus alba L.) ameliorate obesity-induced hepatic lipogenesis,
fibrosis, and oxidative stress in high-fat diet-fed mice

Genes Nutr

The Hexane Fraction of Cyperus rotundus Prevents Non-Alcoholic Fatty Liver Disease
Through the Inhibition of Liver X Receptor ®-Mediated Activation of Sterol
Regulatory Element Binding Protein-lc

Am J Chin Med

Triglyceride Control Effect of Agrimonia eupatoria L. in Oleic Acid Induced
NAFLD-HepG2 Model

Korean J Plant Res
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[Appendix 5] List of in vivo, in vitro studies - 2016

Title of study

Journal

Adzuki bean ameliorates hepatic lipogenesis and proinflammatory mediator expression
in mice fed a high-cholesterol and high-fat diet to induce nonalcoholic fatty liver
disease

Nutrition Research

Ameliorative Effects of Pomegranate Peel Extract against Dietary-Induced Nonalcoholic
Fatty Liver in Rats

Prev Nutr Food Sci

Aristolochia manshuriensis Kom ethyl acetate extract protects against high-fat
diet-induced non-alcoholic steatohepatitis by regulating kinase phosphorylation in
mouse

J Vet Sci

Cynanchum wilfordii Radix attenuates liver fat accumulation and damage by
suppressing hepatic cyclooxygenase-2 and mitogen-activated protein kinase in mice
fed with a high-fat and high-fructose diet

Nutrition Research

Effect of Jungmanbunso-hwan extract on HepG2 cell model of nonalcoholic fatty
liver disease caused by palmitate

Korean J Intern Med

Effect of Samhwangsasim-tang and Daehwanghwangryunsasim-tang on Palmitate-induced
Lipogenesis in HepG2 cells

J Korean Med

Effects of Non-Alcoholic Fatty Liver in Rats by Acer tagmentosum Maxim. Extract

Korean J Food Nutr

Opuntia ficus-indica seed attenuates hepatic steatosis and promotes M2 macrophage
polarization in high-fat diet-fed mice

Nutrition Research

Platycodon grandiflorus Root Extract Attenuates Body Fat Mass, Hepatic Steatosis
and Insulin Resistance through the Interplay between the Liver and Adipose Tissue

Nutrients

Psoralea corylifolia L. Seed Extract Attenuates Nonalcoholic Fatty Liver Disease in
High-Fat Diet-Induced Obese Mice

Nutrients

Research on Anti-lipogenic Effect of Sobuncheong-eum on Experimental Cellular
Model of Non-alcoholic Fatty Liver Disease

Herbal Formula Science

Schisandra chinensis extract ameliorates nonalcoholic fatty liver via inhibition of
endoplasmic reticulum stress

J KEthnopharmacol

Water Extract of Dolichos lablab Attenuates Hepatic Lipid Accumulation in a

Cellular Nonalcoholic Fatty Liver Disease Model

J Med Food
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[Appendix 6] List of in vivo, in vitro studies - 2017

Title of study Journal
Antihepatotoxic effect of ethanol extracts from steam-dried ginseng berry on|KOREAN J. FOOD SCI.
D-galactosamine/lipopolysaccharide-sensitized mice TECHNOL.

Artemisia 1wayomogi plus Curcuma longa Synergistically Ameliorates Nonalcoholic
Steatohepatitis in HepG2 Cells

Evid Based Complement
Alternat Med

Caffeoylquinic Acid-Rich Extract of Aster glehm F. Schmidt Ameliorates Nonalcoholic
Fatty Liver through the Regulation of PPARJ and Adiponectin in ApoE KO Mice

PPAR Res

Decursin and decursinol angelate-rich Angelica gigas Nakai extract suppresses de
novo lipogenesis and alleviates nonalcoholic fatty liver disease and dyslipidemia
in mice fed a high fat diet

J Funct Foods

Dolichos lablab Protects Against Nonalcoholic Fatty Liver Disease in Mice Fed
High-Fat Diets

J Med Food

Effect of Gangiihwan on hepatic steatosis and inflammation in high fat diet-fed
mice

J Ethnopharmacol

Effect of Seyoeum on Obesity, Insulin Resistance, and Nonalcoholic Fatty Liver
Disease of High-Fat Diet-Fed C57BL/6 Mice

Evid Based Complement
Alternat Med

Effects of Aamichunggantang on Lipoapoptosis and inflammation of NAFLD in
db/db mice

Orient Pharm Exp Med

Effects of three different formulae of Gamisoyosan on lipid accumulation induced
by oleic acid in HepG2 cells

Integr Med Res

Flos Lonicera Combined with Metformin Ameliorates Hepatosteatosis and Glucose
Intolerance in Association with Gut Microbiota Modulation

Front Microbiol

Hepatoprotective Effect of Bacillus subtilis-fermented Silkworm ( Bombyx mori 1.)
Extract on Non-alcoholic Fatty Liver in Rats

Journal of Life Science

Leonurus japonicus Houtt Attenuates Nonalcoholic Fatty Liver Disease in Free
Fatty Acid-Induced HepG2 Cells and Mice Fed a High-Fat Diet

Nutrients

Salicornia Extract Ameliorates Salt-Induced Aggravation of Nonalcoholic Fatty
Liver Disease in Obese Mice Fed a High-Fat Diet

Journal of Food Science

Schisandra chinensis berry extract protects against steatosis by inhibiting histone
acetylation in oleic acid-treated HepG2 cells and in the livers of diet-induced
obese mice

Nutrition Research

Supplementation with Zycium chinense fruit extract attenuates methionine
choline-deficient diet-induced steatohepatitis in mice

J Funct Foods

The involvement of ginseng berry extract in blood flow via regulation of blood
coagulation in rats fed a high-fat diet

J Ginseng Res
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[Appendix 7] List of in vivo, in vitro studies - 2018

Title of study

Journal

A Controlled Fermented Samyunghwan Herbal Formula Ameliorates Non-alcoholic Hepatosteatosis
in HepG2 Cells and OLETF Rats

Front Pharmacol

Anti-obesity and fatty liver-preventing activities of Zonicera caerulea in high-fat diet-fed
mice

Int J Mol Med

Aqueous Extract of Humulus japonicus Attenuates Hyperlipidemia and Fatty Liver in
Obese Mice

J Med Food

Beneficial Effects of Korean Red Ginseng in the Progression of Non-Alcoholic Steatohepatitis
via FABP4 Modulation

Am J Chin Med

CGplus, a standardized herbal composition ameliorates non-alcoholic steatohepatitis in a
tunicamycin-induced mouse model

Phytomedicine

Effects of Agastachis Herba Extract and Zysimachize Herba Extract on the Experimental
Cellular Model of NFLDs Induced by Palmitic Acid

J Int Korean Med

Ethanol extract of Alium fistulosum inhibits development of non-alcoholic fatty liver
disease

Nutr Res Pract

Ganoderma lucidum Ameliorates Non-Alcoholic Steatosis by Upregulating Energy Metabolizing
Enzymes in the Liver

J Clin Med

Ginseng seed oil ameliorates hepatic lipid accumulation in vitro and in vivo

J Ginseng Res

Gypenoside UL4-Rich Gynostemma pentaphyllum Extract Exerts a Hepatoprotective
Effect on Diet-Induced Nonalcoholic Fatty Liver Disease

Am J Chin Med

Hepatoprotecive Effects of Puerariae Flos Extract on Experimental Non-alcoholic Fatty
Liver Disease Models

Kor J Herbol

Korean red ginseng (Panax ginseng) inhibits obesity and improves lipid metabolism in
high fat diet-fed castrated mice

J Ethnopharmacol

Mulberry Fruit Extract Ameliorates Nonalcoholic Fatty Liver Disease (NAFLD) through
Inhibition of Mitochondrial Oxidative Stress in Rats

Evid Based
Complement
Alternat Med

Non-alcoholic fatty liver protective effects, and studies on the mechanism of action of
Crataegi Fructus

Kor J Herbol

The Effect of Bangpungtongsungsan on Insulin Resistance Induced by Non-alcoholic
Fatty Liver Disease (NAFLD)

J Pediatr Korean
Med

The polyherbal drug GGExIS from Laminaria japonica, Rheum palmatum. and Ephedra
sinica inhibits hepatic steatosis and fibroinflammtion in high-fat diet-induced obese mice

J Ethnopharmacol
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[Appendix 8] List of in vivo, in vitro studies - 2019

Title of study Journal
Combined Amelioration of Ginsenoside (Rgl, Rbl, and Rg3)-enriched Korean Red Curr Pharm
Ginseng and Probiotic Lactobacillus on Non-alcoholic Fatty Liver Disease Biotechnol

Dansameum regulates hepatic lipogenesis and inflammation in vitro and in vivo

Food Sci Biotechnol

Effect of Gardenia Jasminoides on Insulin Resistance Induced by Non-alcoholic Fatty

J Physiol & Pathol

Liver Disease Korean Med
Effects of Ariobotrya japonica Water Extract on Alcoholic and Nonalcoholic Fatty
X . J Med Food
Liver Impairment
Elucidation of the Metabolic and Transcriptional Responses of an Oriental Herbal
Medicine, Bangpungtongseong-san, to Nonalcoholic Fatty Liver Disease in Diet-Induced J Med Food
Obese Mice
Eucommia ulmordes Leaf Extract Ameliorates Steatosis Induced by High-fat Diet in .
. . Nutrients
Rats by Increasing Lysosomal Function
Fermented Cordyceps militaris Extract Ameliorates Hepatosteatosis via Activation of
) L J Med Food
Fatty Acid Oxidation
Fermented Cordyeeps militaris Extract Prevents Hepatosteatosis and Adipocyte Hypertrophy Nutrients

in High Fat Diet-Fed Mice

Fermented ginseng, GBCK25, ameliorates steatosis and inflammation in nonalcoholic
steatohepatitis model

J Ginseng Res

Fermented Korean Red Ginseng Extract Enriched in Rd and Rg3 Protects against

Non-Alcoholic Fatty Liver Disease through Regulation of mTORC1 Nutrients

Hovenia dulcis Extract Attenuates High-Fat Diet-Induced Hepatic Lipid Accumulation J Med Food

and Hypertriglyceridemia in C57BL/6 Mice

Jwa Kum Whan Attenuates Nonalcoholic Fatty Liver Disease by Modulating Glucose Evid Based
Complement

Metabolism and the Insulin Signaling Pathway

Alternat Med

Lonicera caerulea Extract Attenuates Non-Alcoholic Fatty Liver Disease in Free Fatty
Acid-Induced HepG2 Hepatocytes and in High Fat Diet-Fed Mice

Nutrients

Lycopus lucidus Turcz. ex Benth. Attenuates free fatty acid-induced steatosis in
HepG2 cells and non-alcoholic fatty liver disease in high-fat diet-induced obese mice

Phytomedicine

Preventive Effect of Citrus aurantium Peel Extract on High-Fat DietInduced Non-alcoholic
Fatty Liver in Mice

Biol Pharm Bull

Rhus verniciflua and Eucommia ulmoides Protects Against High-Fat Diet-Induced
Hepatic Steatosis by Enhancing Anti-Oxidation and AMPK Activation

Am J Chin Med

The Effect of Coptidis REhizoma and Glycyrrhiza Uralensis on Lipid Deposition with
Nonalcoholic Fatty Liver Disease (NAFLD)

J Pediatr
Korean Med

Triticum aestivum Ethanolic Extract Improves NAFLD in Mice Fed a CholineDeficient
or High-Fat Diet

J Sci Food Agric

Water Extract of Curcuma longa L. Ameliorates Non-Alcoholic Fatty Liver Disease

Nutrients

715



rir
il
mjo

[Appendix 9] List of in vivo, in vitro studies - 2020

Title of study

Journal

Ameliorative effects of black ginseng on nonalcoholic fatty liver disease in free fatty
acid-induced HepG2 cells and high-fat/high-fructose diet-fed mice

J Ginseng Res

Ameliorative Effects of Cirsium jaonicum, Artemisia annua and Curcuma longa on
Non-alcoholic Fatty Liver Disease

Kor. J. Pharmacogn.

An unbiased lipidomics approach identifies key lipid molecules as potential therapeutic
targets of Dohongsamul-tang against non-alcoholic fatty liver diseases in a mouse model
of obesity

J Ethnopharmacol

Artemisia annua extract ameliorates high-fat diet-induced fatty liver by activating AMPK

J Biomed Transl
Res

Citrus Peel Extract Ameliorates High-Fat Diet-Induced NAFLD via Activation of AMPK
Signaling

Nutrients

Diospyros kaki and Citrus unshiz Mixture Improves Disorders of Lipid Metabolism in
Nonalcoholic Fatty Liver Disease

Can J Gastroenterol
Hepatol

Effects of the Perilla frutescens Britton var. acuta Kudo Ethanol Extract (PFE) on the
Improvement of Metabolic Syndrome and Non-Alcoholic Fatty Liver Disease Induced
by High-Fat Diet

J Korean Soc
Food Sci Nutr

Ethyl Acetate Fraction of Amomum xanthioides Ameliorates Nonalcoholic Fatty Liver
Disease in a High-Fat Diet Mouse Model

Nutrients

Fermented mulberry (Morus alba) leaves suppress high fat diet-induced hepatic steatosis
through amelioration of the inflammatory response and autophagy pathway

BMC Complement
Med Ther

Herbal formulation A/7 ameliorates high-fat diet-induced non-alcoholic fatty liver disease

Integr Med Res

Improvement Effect of Non-alcoholic Fatty Liver Disease by Curcuma longa L. Extract

Korean J Medicinal
Crop Sci

Improvement in Menopause-Associated Hepatic Lipid Metabolic Disorders by Herbal
Formula AZPC03 on Ovariectomized Rats

Evid Based
Complement
Alternat Med

Integrated omics analysis unraveled the microbiome-mediated effects of Yiin-7ang on

Pancreatic Lipase, cAMP-Dependent PDE Activity, AMPK Activation, and SOCS-3
Suppression

hepatosteatosis and insulin resistance in obese mouse Phytomedicine
Iridoids of Valeriana faurier contribute to alleviating hepatic steatosis in obese mice by Biomed
lipophagy Pharmacother
POCUI1b, the n-Butanol Soluble Fraction of Polygoni Cuspidati Rhizoma et Radix,

Attenuates Obesity, Non-Alcoholic Fatty Liver, and Insulin Resistance via Inhibitions of Nutrients
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Protective Effect of a Mixture of Astragalus membranaceus and Lithospermum
erythrorhizon Extract against Hepatic Steatosis in High Fat Diet-Induced Nonalcoholic
Fatty Liver Disease Mice

Evid Based
Complement
Alternat Med

Psoralea corylifolia L. extract ameliorates nonalcoholic fatty liver disease in free-fatty-
acid-incubated HEPG2 cells and in high-fat diet-fed mice

Journal of Food
Science

The effects of Hemistepta lyrata Bunge (Bunge) fractionated extract on liver X receptor

Herbal Formula

a-dependent lipogenic genes in hepatocyte-derived cells Science
The Efficacy of Ephedra sinica, Panax ginseng, and Alisma orientale Extract on Insulin| J Pediatr Korean
resistance induced by Non-alcoholic fatty liver disease (NAFLD) Med
The Root of Polygonum multiflorum Thunb. Alleviates Non-Alcoholic Steatosis and Nutrients
Insulin Resistance in High Fat Diet-Fed Mice

e o . . . . . Evid Based
Ulmus parvifolia Jacq. Exhibits Antiobesity Properties and Potentially Induces Browning

Complement

of White Adipose Tissue

Alternat Med

Water Extract of Artemisia annua L. Exhibits Hepatoprotective Effects Through Improvement
of Lipid Accumulation and Oxidative Stress-Induced Cytotoxicity

J Med Food
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[Appendix 10] List of in vivo, in vitro studies - 2021

Title of study

Journal

Amomum villosum Lour. fruit extract ameliorates high-fat diet-induced body mass
gain and adipogenic pathways in C57BL/6 mice

J King Saud Univ Sci

Anti-Obesity Effects of Artemisia annua Extract in Zucker Fatty Rats and High-Fat
Diet Sprague Dawley Rats through Upregulation of Uncoupling Protein 1

J Obes Metab Syndr

Cynanchum atratum Alleviates Non-Alcoholic Fatty Liver by Balancing Lipogenesis
and Fatty Acid Oxidation in a High-Fat, High-Fructose Diet Mice Model

Cells

Effect of Bombyx mori on the Liver Protection of Non-Alcoholic Fatty Liver Disease
Based on In Vitro and In Vivo Models

Curr Issues Mol Biol

Efficacy Confirm Test of Water Chestnut Extracts on the 45% Kcal High Fat Diet
Supplied Mice

The Journal of Jeahan
Oriental Medical
Academy

Ethanol Extract of Ziriope platyphylla Root Attenuates Non-Alcoholic Fatty Liver
Disease in High-Fat Diet-Induced Obese Mice via Regulation of Lipogenesis and
Lipid Uptake

Nutrients

Ethyl Acetate Fraction of Amomum villosum var. xanthiordes Attenuates Hepatic
Endoplasmic Reticulum Stress-Induced Non-Alcoholic Steatohepatitis via Improvement
of Antioxidant Capacities

Antioxidants (Basel)

Protective effect of matcha green tea (Camellia sinensis) extract on high glucose-
and oleic acid-induced hepatic inflammatory effect

KOREAN J. FOOD
SCI. TECHNOL.

Protective Effects of Polyphenol Enriched Complex Plants Extract on Metabolic
Dysfunctions Associated with Obesity and Related Nonalcoholic Fatty Liver Diseases
in High Fat Diet-Induced C57BL/6 Mice

Molecules

Yellow loosestrife (Lysimachia vulgaris var. davurica) ameliorates liver fibrosis in db/db
mice with methionine- and choline-deficient diet-induced nonalcoholic steatohepatitis

BMC Complement
Med Ther
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[Appendix 11] List of in vivo, in vitro studies - 2022

Title of study Journal

Beneficial Activities of Alisma orientale Extract in a Western Diet-Induced Murine
Non-Alcoholic Steatohepatitis and Related Fibrosis Model via Regulation of the Nutrients
Hepatic Adiponectin and Farnesoid X Receptor Pathways

Ethanol extract of Pharbitis nil ameliorates liver fibrosis through regulation of the

TGFBL-SMAD2/3 pathway J Bthnopharmacol

Evaluation of Dose-Dependent Obesity and Diabetes-Related Complications of Water
Chestnut (Fruit of 7rapa japonica) Extracts in Type II Obese Diabetic Mice Induced Medicina
by 45% Kcal High-Fat Diet

Inhibitory effect of water-soluble mulberry leaf extract on hepatic lipid accumulation
in high-fat diet-fed rats via modulation of hepatic microRNA-221/222 expression and| J Nutr Health
inflammation

Lycopus lucidus Tiurcz Water Extract Ameliorates the Metabolic Disorder by Up-Regulated

Major Urinary Protein Expression in High-Fat Diet-Induced Obesity Curr Issues Mol Biol

Oral administration of Jinan Red Ginseng and licorice extract mixtures ameliorates

nonalcoholic steatohepatitis by modulating lipogenesis J Ginseng Res

Pharmacological systemic analysis of gardenia fructus against non-alcoholic fatty liver

disease and validation of animal models Phys Act Nutr
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