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Objectives This study is to review the effect of herbal medicines on obesity in animal
models reported in Korean domestic journals after 2010,

Methods The Databases (Koreantk, KISS, NDSL) are searched with terms as obesity,
and animal study reports on obesity with herbal medicines after 2010 were reviewed,
Animal model, intervention, and obesity indicator were extracted.

Results 69 articles were reviewed, 57 studies used high fat diet to induce obesity, 56
studies used complex herbal medicines, Most used herbal material for anti-obesity effect is
Ephedrae Herba, Each study shows significant changes of obesity indicators.
Conclusions These results suggest that herbal medicine is effective treatment to
obesity. But we need continuously agonize and research more effective and safe herbal

medicine, (J Korean Med Rehabil 2017;27(3):13-32)

TEL  (053) 770-2109
FAX  (058) 770-2055

E-mail okee@dhu.ac kr

Key words Obesity, Herbal medicine, Animal Model, Review

Copyright © 2017 The Society of
Korean Medicine Rehabilitation

}\-] E»»»

HIER2 Aol Fagh AuxEy Aot HH =7 A
FHE ANFAEG 2n7h FEste] == o|A] B
ol ez, s=&] W}, f4d, A, ARIEAE &
Q5 B2 aglo] B o ddEo] glon, Ao
o] T AR Wil F83 PAEAR tFEHAL 9l
o, whEel wigke] Mg PEPAe] A(AALLY,
+5a, Fedaw), sl e HE(H ok

A, S18A%), AH8lA i AAHl ZHx e THe] B
o] o]FojA: o™ rEe] okE NRZ $-E3h=
dl, o] % Y3 ujgk ABAE AFA] Fir BT
I BArgo @ ols) AMgo] AlgtEw ok, wehA =
o] Hown AFEF2el] Tl gk o] g3k H]ul
A& ok st Bilo] mopA|L Uy,

tostol M= HekS B, EA, EEA So2 EsH
Ax”, 7187 S0 T} A= Qg EE Lk 2
ol2 oldt mummt -, FREm 5= vk

E

www.ejkmr.org 13



R EIRE - B

1

a«g

oz werov]” (LR, HIFEK, AR 5o 2 XIB F£=

e ARk,
A =fellx] vleke] ool X85 $13F ghelehy S ellx] WEE ] om, Hlwkel] thste] gheF Bl ghefA
AT7E sl o] FolAaL glom, g AFH ol £ o83 FEAAATE W stk Am FE2
Ao fFaAe] RauEy v}, T2y FEAS B B 189 ARG ofsl s, AME == %
< A =70 AU 4 AR ¥9 gRe=Ee 55 Y3 ARSI ot 250] reE Y W
2010 BH0o] Mg o] % ARE Aolt) tiEo] o] W o] mE3l A AES 91 EMsisitt. ABFEo]
o] A9 APeEE Wil oplet v BE vvl=REs AAVIEE WAVIES ot 2on HEHoE ooH
= R =Rol7lol, ddeEEe W ¥ Axel ¥ & AAski
& o] R AYolek olel A HY AREF
< detalr] 218l 20101 o] % ffellx] s Hwtk & oo

d FERd SRS ATFedt AT =25 O FES Wdod g AT

& Tl GF A7 % QeI Bgol glo B @ ulgte] ) olsl Bok, Hebl, AAFEE
EEREEEE o 241 olgF A%

® A5 Fsol U AL ZAT B5

2) ™| 7|&

AE D vk »»» )

D 2R} ohd A9

1. Aagaky @ ol AtelZAvt in vitro?l 7

® Fa 2} geok, gokil, AR Eol o B4

AR 24 AolEE FRAEANTSp/oww, @ R Foliblo] AR} o A5

koreantk,. comy), KISS (http://kiss.kstudy.com), NDSL (http://
www,ndsl. kr)¢] Hlo[Ej#|o|= 3745 o]-8&t3t. 7 Tl
olgHo] 2] AEE 20104 o]THE 2016 129714

E_’ »»»
e ) elskh ShedE dow sglon, 7
Sofe MlmHobesi) 02 SHeich. A4 Wske AR L 1 XRES A

71=2 shitt
3709] glolEuo]~E E3)] 201085E 201638 129
7HAl U gkelgtid SheA|of MRk obesity) = A€
=2 185303t olF AATIER wiAlVIES vie

N=185.
Records identified through
database searching
116 records excluded
1) Not experimental study = 58
2) Not animal model = 43
N,=69. 3) Not use herbal medicines = 15
Full-text articles assessed for

Fig. 1, Flow chart for searching

eligibility strategy.
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Fig. 2, Annual distribution of studies.

Table II, Summary of Animal Model in Studies
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Table I, Classification of Academic Journals

Journals Number
The Korea Journal of Herbology 14
Herbal Formula Science 11
The Journal of Korean Rehabilitation Medicine 11
Korean Journal of Oriental Physiology & Pathology 7
The Journal of Internal Korean Medicine 6
The Journal of Korean Oriental Medicine 6
The Journal of Korean Medicine for Obesity Research 5
The Journal of Pediatric Korean Medicine 4
The Journal of Oriental Medical Preventive 3
The Journal Of Oriental Gynecology 1
The Korean Society of Oriental Neuropsychiatry 1

No. First author (year) Subject
1 Ki et al (2016)"” C57bl/6j
2 Ye et al (2016)"" C57bl/6j
3 Oh et al (2016)” C57bl/6j
4 Lee et al (2016)" C57bl/6
5 Jang et al (2016)"" Ier
6 Song et al (2016)15) C57bl/6
7 Ma et al (2015)"” C57b1/6
8 Kim et al (2015)"” C57bl/6
9 Choi et al (2015)" Ter
10 Yoo et al (2015)" C57bl/6n
11 Kim et al (2015)* C57bl/6
12 Youn et al (2015)*" Ier
13 Min et al (2015)* C57bl/6
14 Keum et al (2015)” C57bl/6j
15 Kee et al (2014)*" SD
16 Lee et al (2014)® SD
17 Seok et al (2014)* C57bl/6n
18 Kim et al (2014)"” C57bl/6n
19 Shin et al (2014)28) SD
20 Kang et al (2014)” C57bl/6

Age

Method of induction

&
®

(week)

High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
Estrogen deficient
High fat diet
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Table II, Continued

No.

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
03
64
65
66
67
68
09

First author (year)
Ha et al (2014)"
Lee et al (2014)31)
Yoon et al (2014)*
Shin et al (2014
Heo et al (2013)™
Chun et al (2013)”
Chun et al (2013)*
Kim et al (2013)""
Park et al (2013)*
Chang et al (2013)
Song et al (2013)40)
Jeong (2013)™"
Kwon et al (2013)
Oh et al (2013)"
Lee et al (2013)*
Kang et al (2013)"
Hwang et al (2013)
Park et al (2012)"
Choi et al (2012)
Paik et al (2012)"
Han et al (2012)"
Kim et al (2012)
Lee et al (2012)
Hwang et al (2012)
Shin et al (2012)*"
Kim et al (2012)”
Shin et al (2012)
Yang et al (2012)”
Kim et al (2012)
Kim et al (2012)
Kong et al (2011)
Park et al (2011)%"
An et al (2011)*
Song et al (2011)
Park et al (2011)*”
Lee et al (2011)%
Park et al (2011)
Park et al (2011)
Lee et al (2011)68)
Song et al (2011)
Shin et al (2011)™
Park et al (2010)""
Tsung et al (2010)
Kim et al (2010)”
Hwang et al (2010)
Park et al (2010)”
Hsiao et al (2010)"
Yoon et al (2010)””
Yang et al (2010)™

39)

42)

46)

48)

51)

53)

56)

59)
60)

63)

60)

67)

69)

72)

74)

Subject
Ier
C57bl/6j
C57bl/6j
C57bl/6n
SD
C57bl/6j
C57bl/6j
C57bl/6jHam-ob/ob
C57bl/6
C57bl/6
SD
Ier
Ier
SD
C57bl/6n
C57bl/6
SD
C57bl/6j
Ier
Ier
Ier
SD
SD
SD
SD
C57bl/6n
Ier
C57bl/6n
SD
C57bl/6n
SD
C57bl/6
C57bl/6
Ier
Ier
C57bl/6
C57bl/6n
C57bl/6n
C57bl/6j, ob/ob
C57bl/6
C57bl/6n
C57bl/6
C57bl/6n
C57bl/6
C57bl/6

C57bl/6j
C57bl/6j, ob/ob
SD

Age (week)
6
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Method of induction
High fat diet
High fat diet
High fat diet
High fat diet
High oxidized fat diet
High fat diet
High fat diet
Gene manipulation
High fat diet
High fat diet
High fat diet
High fat diet
High fat, high carbohydrate diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat diet
High fat, high carbohydrate diet
High fat, high carbohydrate diet
High fat diet
High fat diet
High fat diet
Estrogen deficient

High fat diet

High fat diet

High fat diet

High fat diet

High fat diet

High fat diet

High fat, high carbohydrate diet
High fat, high carbohydrate diet
High fat diet

High fat diet

High fat diet
Gene manipulation
High fat diet

High fat diet

High fat diet

High fat diet

High fat diet

High fat diet

High fat diet

High fat diet
Gene manipulation
High fat diet

SD: Spargue-Dawley.
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Table III, Summary of Intervention in Study

No. i, Herb material Baiog)
Complex (week)
17 Complex  Galgeun-tang (Puerariae Radix, Glycyrrhizae Radix, Cinnamomi Ramulus, Jujubae Fructus, Ephedrae 12
Herba, Paeoniae Radix Alba, Zingiberis Rhizoma Crudus)
2" Complex  Galgeun-tang (Puerariae Radix, Glycyrrhizae Radix, Cinnamomi Ramulus, Jujubae Fructus, Ephedrae 12
Herba, Paeoniae Radix Alba, Zingiberis Rhizoma Crudus)
3 Simple Ephedrae Herba & Cyperi Rhizoma 5
49 Complex  Gami-Handayeolso-Tang (Coicis Semen, Raphani Semen, Liriopis Tuber, Platycodi Radix, Scutellariae
Radix, Armeniacae Semen, Ephedrae Herba, Castaneae Semen)
510 Complex Platycodi Radix, Cyperi Rhizoma 8
6" Simple Coicis Semen 16
7'9 Simple Phellodendri Cortex 12
87 Simple Agastachis Herba 4
o Complex  Ojeok-san (Glycyrrhizae Radix, Zingiberis Rhizoma Crudus, Cinnamomi Cortex, Platycodi Radix, 8
Angelicae Gigantis Radix, Jujubae Fructus, Ephedrae Herba, Pinelliae Rhizoma, Angelicae Dahuricae
Radix, Hoelen, Paeoniae Radix Alba, Aurantii Immaturus Fructus, Citri Pericarpium, Atractylodis
Rhizoma, Cnidii Rhizoma, Cyperi Rhizoma, Magnoliae Cortex) & Bang-pung-tong-sung-san
(Glycyrrhizae Radix, Platycodi Radix, Angelicae Gigantis Radix, Rhei Rhizoma, Ephedrae Herba,
Natrii Sulfas, Menthae Herba, Saposhnikoviae Radix, Atractylodis Rhizoma Alba, Zingiberis Rhizoma
Crudus, Gypsum, Forsythiae Fructus, Paeoniae Radix Alba, Cnidii Rhizoma, Gardeniae Fructus,
Schizonepetae Spica, Talcum, Scutellariae Radix)
10" Complex  Gangji-hwan (Ephedrae Herba, Rhei Rhizoma, Lithospermi Radix) & Gangji-hwan plus 8

Gamisoche-hwan (Ephedrae Herba, Rhei Rhizoma, Lithospermi Radix, Glycyrrhizae Radix, Cyperi
Rhizoma, Crataegi Fructus, Zingiberis Rhizoma, Hoelen, Cinnamomi Cortex, Alpiniae Officinari
Rhizoma, Amomi Fructus, Aurantii Immaturus Fructus, Aucklandiae Radix, Amomi Rotundus Fructus,
Zanthoxylum bungeanum Maxim, Chebulae Fructus, Atractylodis Rhizoma Alba, Piperis Longi
Fructus, Agastachis Herba, Caryophylli Flos, Menthae Herba)

www.ejkmr.org 17
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Table III. Continued

No.,

1120)

1726)

18°
1 928)
2029)
2150)
22°Y
2 352)

2 453)
2534)

2 655)

2756)

Simple,
Complex

Complex

Complex

Complex

Complex

Complex
Complex

Complex

Complex
Simple
Complex
Simple
Complex
Complex

Complex

Complex

Complex

Complex

Herb material

Gamikwakhyangjungkisan (Agastachis Herba, Perillae Herba, Angelicae Dahuricae Radix, Arecae
Pericarpium, Hoelen, Magnoliae Cortex, Atractylodis Rhizoma Alba, Citri Pericarpium, Pinelliae
Rhizoma, Platycodi Radix, Glycyrrhizae Radix, Astragali Radix, Coicis Semen, Raphani Semen,
Polyporus, Alismatis Rhizoma, Corni Fructus, Lycii Fructus, Artemisiae Capillaris Herba, Curcumae
Radix, Sparganii Rhizoma, Zedoariae Rhizoma)

Herbal mixture powder (Raphani Semen, Coicis Semen, Hoelen, Plantaginis Semen, Theae folium) &
Herbal mixture water extracts (Citri Pericarpium, Crataegi Fructus, Maydis Stigma, Maydis Stigma)

Da-Chai-Hu-Tang (Bupleuri Radix, Scutellariae Radix, Paeoniae Radix Alba, Rhei Rhizoma, Aurantii
Immaturus Fructus, Pinelliae Rhizoma, Zingiberis Rhizoma Crudus, Jujubae Fructus)

Gami-Cheongpyesagan-Tang (Puerariae Radix, Scutellariae Radix, Angelicae Tenuissimae Radix,
Raphani Semen, Platycodi Radix, Cimicifugae Rhizoma, Angelicae Dahuricae Radix, Rhei Rhizoma,
Ephedrae Herba)

Ephedrae Herba, Gypsum

Cheunggihwadamhwan (Arisaematis Rhizoma, Pinelliae Rhizoma, Massa Medicata Fermentata, Herdei
Fructus Germinatus, Citri Pericarpium, Aurantii Immaturus Fructus, Atractylodis Rhizoma Alba,
Hoelen, Perillae Semen, Raphani Semen, Trichosanthis Fructus, Cyperi Rhizoma, Crataegi Fructus,
Amomi Rotundus Fructus, Citri Reticulatae Viride Pericarpium, Puerariae Radix, Coptidis Rhizoma,
Scutellariae Radix, Notarchi Leachii Ovum)

Gangji-hwan (Ephedrae Herba, Rhei Rhizoma, Lithospermi Radix) & Gangji-hwan plus
Gamisoche-hwan (Ephedrae Herba, Rhei Rhizoma, Lithospermi Radix, Glycyrrhizae Radix, Cyperi
Rhizoma, Crataegi Fructus, Zingiberis Rhizoma, Hoelen, Cinnamomi Cortex, Alpiniae Officinari
Rhizoma, Amomi Fructus, Aurantii Immaturus Fructus, Aucklandiae Radix, Amomi Rotundus Fructus,
Zanthoxylum bungeanum Maxim, Chebulae Fructus, Atractylodis Rhizoma Alba, Piperis Longi
Fructus, Agastachis Herba, Caryophylli Flos, Menthae Herba)

Gangji-hwan (Ephedrae Herba, Rhei Rhizoma, Lithospermi Radix)

Puerariae Radix

Phyllostachyos Folium, Scutellariae Radix

Ephedrae Herba

Samhwangsasim-tang (Coptidis Rhizoma, Scutellariae Radix, Rhei Rhizoma)

Cheongshimyeonja-tang (Nelumbinis Semen, Dioscoreae Rhizoma, Asparagi Radix, Liriopis Tuber,
Polygalae Radix, Acori Graminei Rhizoma, Zizyphi Spinosae Semen, Longanae Arillus, Biotae
Semen, Scutellariae Radix, Raphani Semen, Chrysanthemi Flos)

Gambigyeongsinhwan (1) (Curcumae Radix, Laminariae Thallus, Amorphophallus rivieri Durieu)

Jengjengamiyijin-tang (Crataegi Fructus, Cyperi Rhizoma, Pinelliae Rhizoma, Cnidii Rhizoma,
Atractylodis Rhizoma Alba, Atractylodis Rhizoma, Citri Pericarpium, Hoelen, Massa Medicata
Fermentata, Amomi Fructus, Herdei Fructus Germinatus, Glycyrrhizae Radix, Zingiberis Rhizoma
Crudus, Jujubae Fructus)

Daesiho-tang (Bupleuri Radix, Scutellariae Radix, Paeoniae Radix Alba, Rhei Rhizoma, Aurantii
Immaturus Fructus, Pinelliae Rhizoma) & Yijin-tang (Pinelliae Rhizoma, Citri Pericarpium, Hoelen,
Glycyrrhizae Radix, Zingiberis Rhizoma Crudus) & Gyeoneumjisil-hwan (Pharbitidis Semen, Aurantii
Immaturus Fructus, Pinelliae Rhizoma, Citri Pericarpium) & Ukdam-hwan (Trichosanthis Fructus,
Fritillariae Cirrhosae Bulbus, Pinelliae Rhizoma) & Sojojung-tang (Coptidis Rhizoma, Glycyrrhizae
Radix, Trichosanthis Fructus, Pinelliae Rhizoma, Zingiberis Rhizoma Crudus)

Samhwangsasim-tang (Coptidis Rhizoma, Scutellariae Radix, Rhei Rhizoma) & Hwangryeonhaedok-tang
(Coptidis Rhizoma, Scutellariae Radix, Phellodendri Cortex, Gardeniae Fructus) & Ukgan-san
(Angelicae Gigantis Radix, Atractylodis Rhizoma Alba, Hoelen, Uncariae Ramulus et Uncus, Cnidii
Rhizoma, Bupleuri Radix, Glycyrrhizae Radix) & Onjunghwadam-hwan (Citri Reticulatae Viride
Pericarpium, Citri Pericarpium, Alpiniae Officinari Rhizoma, Zingiberis Rhizoma) & Samul-tang
(Rehmanniae Radix Preparata, Paeoniae Radix Alba, Angelicae Gigantis Radix, Cnidii Rhizoma)

Period
(week)

12

10

[ACIV, o) Wo o]
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Table III. Continued

No. i, Herb material Baiog)
Complex (week)

28" Complex  Yookmijihwang-tang-gamibang (Rehmanniae Radix Preparata, Puerariae Radix, Trichosanthis Radix, 4
Lycii Radicis Cortex, Dioscoreae Rhizoma, Corni Fructus, Hoelen, Moutan Cortex Radicis, Alismatis
Rhizoma, Liriopis Tuber, Schisandrae Fructus, Gardeniae Fructus, Scutellariae Radix, Coptidis
Rhizoma, Phellodendri Cortex, Anemarrhenae Rhizoma, Testudinis Plastrum)

2958) Complex Mori Folium, Corni Fructus, Dioscoreae Rhizoma, Aurantii Immaturus Fructus 12

30" Complex  Gamiygin-tang (Coicis Semen, Ginseng Radix, Massa Medicata Fermentata, Pinelliae Rhizoma, Hoelen, 16
Citri Pericarpium, Glycyrrhizae Radix, Polygonati Rhizoma, Polygoni Multiflori Radix, Lycii Fructus,
Hovenia Semen, Dolichoris Semen, Corni Fructus, Herdei Fructus Germinatus, Mori Folium,
Aucklandiae Radix)

31" Complex  Fermented Samjung-hwan (Mori Fructus, Atractylodis Rhizoma, Lycii Fructus) 8

32" Simple Alismatis Rhizoma 8

337 Simple Platycodi Radix 8

349 Complex  Jowiseungcheung-tang (Coicis Semen, Castaneae Semen, Raphani Semen, Ephedrae Herba, Platycodi 4
Radix, Liriopis Tuber, Schisandrae Fructus, Acori Graminei Rhizoma, Polygalaec Radix, Asparagi
Radix, Zizyphi Spinosae Semen, Longanae Arillus)

35" Complex  Gambigyeongsinhwan (4) (Curcumae Radix, Japanese alder, Massa Medicata Fermentata) 8

36" Complex Imperatae Rhizoma, Citri Reticulatae Viride Pericarpium, Evodiae Fructus 10

379 Complex  Plantaginis Semen, Hoelen 8

38" Complex  Euiiin-tang (Glycyrrhizae Radix, Angelicae Gigantis Radix, Paeoniae Radix Alba, Atractylodis Rhizoma 6
Alba, Coicis Semen, Cinnamomi Ramulus, Ephedrae Herba)

39™ Simple Salviae Miltiorrhizae Radix 8

40" Simple Massa Medicata Fermentata 8

417 Complex Corni Fructus, Dioscoreae Rhizoma, Aurantii Immaturus Fructus, Mori Folium 8

42°Y Complex  Pear extracts containing herbal medicine (Lycii Fructus & Coicis Semen & Alismatis Rhizoma & 4
Astragali Radix)

43 Simple  Mori Folium 4

44 Complex  Plantaginis Semen, Hoelen 8

45 Simple Puerariae Radix 6

46 Complex  Banggihwanggi-Tang (Stephaniae Tetrandrae Radix, Astragali Radix, Atractylodis Rhizoma, Glycyrrhizae 4
Radix, Jujubae Fructus, Zingiberis Rhizoma Crudus)

47 Complex  Natural Mixture Supplementation (Glycine Semen, Laminariae Thallus, Glycinis Semen, Coicis Semen, 6
Sesami Semen Nigrum, Allii Bulbus, Lentinula edodes, Engraulis japonicus)

48" Complex Injecheonggeumdan (Pharbitidis Semen, Talcum, Rhei Rhizoma, Scutellariae Radix) 8

49* Complex  Pear extracts containing herbal medicine (Lycii Fructus & Coicis Semen & Alismatis Rhizoma & 4
Astragali Radix)

50" Complex  Mahangeuigam-Tang (Ephedrae Herba, Armeniacae Semen, Coicis Semen, Glycyrrhizae Radix) 4

51% Complex  Ojeoksangamibang (Atractylodis Rhizoma, Ephedrae Herba, Citri Pericarpium, Magnoliae Cortex, 4
Platycodi Radix, Aurantii Immaturus Fructus, Angelicae Gigantis Radix, Zingiberis Rhizoma,
Paeoniae Radix Alba, Hoelen, Cnidii Rhizoma, Angelicae Dahuricae Radix, Pinelliaec Rhizoma,
Cinnamomi Cortex, Glycyrrhizae Radix, Zingiberis Rhizoma Crudus, Coicis Semen, Raphani Semen,
Akebiae Caulis, Alismatis Rhizoma, Plantaginis Semen, Citri Reticulatae Viride Pericarpium)

520 Complex  Wolbi-tang (Gypsum, Ephedrae Herba, Jujubae Fructus, Zingiberis Rhizoma Crudus, Glycyrrhizae 5
Radix)

53% Complex  Wolbigachul-tang (Gypsum, Ephedrae Herba, Jujubae Fructus, Atractylodis Rhizoma Alba, Zingiberis 12
Rhizoma Crudus, Glycyrrhizae Radix)

54 Complex  Supungsunkihwan-gagambang (Corni Fructus, Dioscoreae Rhizoma, Aurantii Immaturus Fructus, 8
Platycodi Radix)

557 Complex  Supungsunki-hwan Partitioned Prescriptions (Corni Fructus, Dioscoreae Rhizoma, Aurantii Immaturus 8
Fructus)
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Table III. Continued

No. Simple, Herb material Period
Complex (week)
56% Complex  Choweseuncheng-tang (Coicis Semen, Castaneae Semen, Raphani Semen, Ephedrae Herba, Platycodi 4
Radix, Liriopis Tuber, Schisandrae Fructus, Acori Graminei Rhizoma, Polygalae Radix, Liriopis
Tuber, Zizyphi Spinosae Semen, Longanae Arillus)
57% Complex  Yagwan-cheungyeoltang (Herba of Lespedeza cuneata, Hovenia Semen, Lycii Fructus, Alismatis 8
Rhizoma, Crataegi Fructus, Cassiae Semen, Polygoni Multiflori Radix)
5867) Complex  GGEx18 (Ephedrae Herba, Laminariae Thallus, Rhei Rhizoma) 9
5% Complex  GGEx15 (Ephedrae Herba, Rhei Rhizoma) & GGEx16 (Ephedrae Herba, Laminariae Thallus) & GGEx17 11
(Rhei Rhizoma, Laminariae Thallus) & GGEx18 (Ephedrae Herba, Laminariae Thallus, Rhei Rhizoma)
60" Complex  Yukeugambi-tang (Cinnamomi Cortex, Coicis Semen, Hoelen, Carthami Flos, Glycyrrhizae Radix) 6
617" Complex  Gambigyeongsinhwan (2) (Curcumae Radix, Cassiae Semen, Amorphophallus rivieri Durieu) 8
62" Complex  So-yangin Biman-bang (Rehmanniae Radix Preparata, Corni Fructus, Hoelen, Alismatis Rhizoma, 8
Oryzae Semen, Plantaginis Semen, Osterici Radix, Schizonepetae Spica, Saposhnikoviae Radix,
Menthae Herba)
637 Simple Glycine Semen Germinatum 9
647 Complex  SSEx1 (Rhei Rhizoma, Plantaginis Semen, Pruni Semen, Arecae Semen, Cannabis Semen, Cuscutae 12
Semen, Achyranthis Radix, Dioscoreae Rhizoma, Corni Fructus, Aurantii Immaturus Fructus,
Saposhnikoviae Radix, Angelicae Pubescentis Radix) & SSEx2 (Rhei Rhizoma, Plantaginis Semen,
Pruni Semen, Arecae Semen, Cuscutae Semen, Achyranthis Radix, Dioscoreae Rhizoma, Corni
Fructus, Aurantii Immaturus Fructus, Saposhnikoviae Radix, Angelicae Pubescentis Radix)
65" Complex  Gambi-bang4 (Ephedrae Herba, Coicis Semen, Atractylodis Rhizoma, Hoelen, Polyporus, Akebiae 8
Caulis, Alismatis Rhizoma, Liriopis Tuber, Asparagi Radix, Gypsum)
66" Complex  Gambejaeseup-tang (Atractylodis Rhizoma, Coicis Semen, Lithospermi Radix, Hoelen, Pinelliae 8
Rhizoma, Atractylodis Rhizoma Alba, Citri Pericarpium, Forsythiae Fructus, Polyporus, Trichosanthis
Radix, Platycodi Radix, Perillae Herba, Aurantii Immaturus Fructus, Mori Cortex Radidus, Psoraleae
Semen, Mume Fructus, Glycyrrhizae Radix, Zingiberis Rhizoma Crudus)
67" Complex  Taeumjowe-tang-gagambang (Coicis Semen, Ephedrae Herba, Platycodi Radix, Acori Graminei 10
Rhizoma, Polygalae Radix, Zizyphi Spinosae Semen, Typhae Pollen, Camellia sinensis O, Kuntze,
Mori Cortex Radidus, Trichosanthis Radix)
68 Complex GGEx15 (Ephedrae Herba, Rhei Rhizoma) & GGEx16 (Ephedrae Herba, Laminariae Thallus) & 11
GGEx17 (Rhei Rhizoma, Laminariae Thallus) & GGEx18 (Ephedrae Herba, Laminariae Thallus, Rhei
Rhizoma)
697 Complex Taeyeumjowee-tang (Coicis Semen, Castaneae Semen, Raphani Semen, Schisandrae Fructus, Liriopis 7
Tuber, Acori Graminei Rhizoma, Platycodi Radix, Ephedrae Herba)
average of period : 7.67
GGEx: Gyeongshingangjeehwan, SSEx: Sopungsungi-won.,
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Table IV, Frequency of Herbal Materials for Anti-Obesity Effect

Frequency Herb material
29 Ephedrae Herba
20 Glycyrrhizae Radix
19 Rhei Rhizoma
18 Hoelen, Coicis Semen
14 Scutellariae Radix, Platycodi Radix
13 Pinelliae Rhizoma, Zingiberis Rhizoma Crudus
11 Citri Pericarpium
10 Atractylodis Rhizoma Alba, Corni Fructus, Raphani Semen
9 Laminariae Thallus, Alismatis Rhizoma, Paeoniae Radix Alba
8 Dioscoreae Rhizoma, Aurantii Immaturus Fructus, Jujubae Fructus
7 Aurantii Immaturus Fructus, Plantaginis Semen, Atractylodis Rhizoma, Liriopis Tuber, Puerariae Radix, Cyperi Rhizoma
6 Lycii Fructus, Angelicae Gigantis Radix, Crataegi Fructus, Cnidii Rhizoma, Coptidis Rhizoma

5 Gypsum, Acori Graminei Rhizoma, Massa Medicata Fermentata, Cinnamomi Cortex

4 Zingiberis Rhizoma, Agastachis Herba, Menthae Herba, Saposhnikoviae Radix, Angelicae Dahuricae Radix, Zizyphi
Spinosae Semen, Mori Folium, Schisandrae Fructus, Curcumae Radix, Polygalae Radix, Lithospermi Radix, Asparagi
Radix, Citri Reticulatae Viride Pericarpium, Astragali Radix, Castaneae Semen

3 Alpiniae Officinari Rhizoma, Trichosanthis Fructus, Herdei Fructus Germinatus, Aucklandiae Radix, Amomi Rotundus
Fructus, Amomi Fructus, Rehmanniae Radix Preparata, Bupleuri Radix, Longanae Arillus, Polyporus, Trichosanthis
Radix, Gardeniae Fructus, Phellodendri Cortex, Magnoliae Cortex, Cinnamomi Ramulus

2 Chebulae Fructus, Cassiae Semen, Angelicae Pubescentis Radix, Amorphophallus rivieri Durieu, Akebiae Caulis,
Arecae Semen, Zanthoxylum bungeanum Maxim, Mori Cortex Radidus, Perillae Herba, Forsythiae Fructus,
Achyranthis Radix, Pruni Semen, Caryophylli Flos, Phyllostachyos Folium, Hovenia Semen, Cuscutae Semen, Piperis
Longi Fructus, Schizonepetae Spica, Talcum, Armeniacae Semen

1 Chrysanthemi Flos, Osterici Radix, Oryzae Semen, Pharbitidis Semen, Angelicae Tenuissimae Radix, Testudinis
Plastrum, Arisaematis Rhizoma, Camellia sinensis O. Kuntze, Theae folium, Salviae Miltiorrhizae Radix, Glycine
Semen Germinatum, Arecae Pericarpium, Cannabis Semen, Natrii Sulfas, Moutan Cortex Radicis, Stephaniae
Tetrandrae Radix, Imperatae Rhizoma, Biotae Semen, Dolichoris Semen, Polygoni Multiflori Radix, Zedoariae
Rhizoma, Sparganii Rhizoma, Mori Fructus, Glycinis Semen, Perillae Semen, Cimicifugae Rhizoma, Herba of
Lespedeza cuneata, Allium Skin, Nelumbinis Semen, Mume Fructus, Evodiae Fructus, Maydis Stigma, Allii Bulbus,
Ginseng Radix, Artemisiae Capillaris Herba, Japanese alder, Polygoni Multiflori Radix, Uncariae Ramulus et Uncus,
Lycii Radicis Cortex, Anemarrhenae Rhizoma, Psoraleae Semen, Fritillariae Cirrhosae Bulbus, Typhae Pollen,
Notarchi Leachii Ovum, Carthami Flos, Polygonati Rhizoma, Glycine Semen, Sesami Semen Nigrum, Pharbitidis

Semen
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Fig. 3. The number of published studies is analyzed by the
observation methods of measuring indicator,

M: macroscopy, He: hematological analysis, Hi: histological
analysis, G: gene analysis.
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Table V, Summary of Measuring Indicators

10)

11)

12)
3

1625)
17

1827)

28)

19
2029)

2130)

2231)
2332)

Measuring Indicators

Macroscopy
Body, total fat, liver
Body, total fat, liver
Body, food intake, food efficiency,

(periepididymal, perirenal) adipose
tissue

Body, food intake, food efficiency, liver,

abdominal fat, white adipose tissue
Body, food intake, liver, adipose tissue

Body, food intake, food efficiency, liver
Body, epididymal fat, liver

Body, food intake, food efficiency,
epididymal adipose tissue

Body, liver, (perirenal, gonadal,
mesenteric) adipose tissue

Body, adipose tissue, FER

Body
Body, liver, abdominal fat

Body

Body, food efficiency, white adipose
tissue, liver

Body, food intake, epididymal adipose
tissue

Body, FER, (mesenteric, epididymal,
retroperitoneal, inguinal, brown)
adipose tissue

Body, (mesenteric, epididymal,
retroperitoneal, inguinal, brown)
adipose tissue, FER

Body

Body, food intake, FER, liver, viceral
adipose

Body, food and water uptake

Body
Body, food intake, FER, liver, pancreas,

thymus, spleen, testis, kidney, abdomal

fat

Hematological
analysis

Glucose, insulin, OGTT, TC, TG,
HDL, AST, ALT

Glucose, insulin, OGTT, TC, TG,
HDL, AST, ALT

adiponectin, leptin, insulin, TC, TG,
HDL

TC, TG, HDL, LDL, GOT, GPT,
leptin, adiponectin

AST, ALT, TC, TG, HDL, LDL,
glucose, adiponectin, leptin, Al

Glucose, OGTT, insulin, TC, TG,
LDL, HDL, GOT, GPT

Glucose, insulin, HOMA-IR, OGTT

Leptin

Leptin, adiponectin, TG, free fatty
acid, glucose, insulin

TC, HDL, LDL, TG

TC, TG, HDL, LDL, glucose, GOT,
GPT

TC, HDL, LDL, TG, fructosamine,
glucose

TC, HDL, LDL, TG, leptin,
adiponectin, GOT, GPT

AST, ALT, T-BIL, BUN, RBC, Hb,
HCT, TC, HDL, LDL, TG, leptin

TC, HDL, LDL, TG, TBARS, GOT,
GPT, IL-1 8, 1L-6, TNE-a, IL-10,
NO

TG, glucose, free fatty acid, insulin,
leptin, adiponectin

leptin, adiponectin, free fatty acid,
TG, insulin, glucose

TC, TG, HDL

AST, ALT, BUN, creatinine, TC,
HDL, LDL, TG, glucose

TC, HDL, LDL, TG, glucose, AST,
ALT

TC

TG, TC, LDL, HDL, CRF, Al,
insulin, leptin, ALT, AST, LDH,
SOD, LPO

Gene
analysis

Histological
analysis

Liver O
Liver O

Liver -

Liver, white adipose tissue O
Liver, adipose tissue -

Liver, pancreas, skeletal -
muscle, epididymal tissue

ATM, CD45+, ratio of O
ATM/CD45+

Epididymal adipose tissue,
liver

Liver, inguinal adipocyte, -
epididymal adipocyte

Fat mass, liver O
Liver -

Liver O

(Inguinal, epididymal) -
adipose tissue, liver

(Inguinal, epididymal) -
adipose tissue, liver

- O
Liver, epididymal adipose -
tissue
Liver

Liver, (epididymal, -
perirenal) adipose tissue
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Table V., Continued

2 455)

2534)

2 635)
275(3)
2837)

2938)
305‘))

3140)
3241)

33"
3 4—’13)
35
36"
46)

3847)

48)

39

4049)

4 4%3)

455/1)
4655)

4756)
4857)

Measuring Indicators

Macroscopy

Body, (epididymal, retroperitoneal,
inguinal, brown) adipose tissue,
FER, liver

Body, FER, blood pressure, liver,
abdominal subcutaneous fat

Body, FER, liver, abdominal
subcutaneous fat

Body, food consumption

Body

Body, epididymal fat, brown fat,
liver fat

Body

Food intake, body, liver, total fat

Body

Body, adipose tissue, FER
Body,
Body,
Body,

liver, adipose tissue
liver
liver, kidney, adipose tissue

Body

Body, liver, fat

Body, fat, liver

Body, food intake, FER

Body

Body, food intake, FER, adipose
tissue

Body

Body

Body, liver

Body, (edpididymal, retroperitoneal,
inguinal, brown) adipose tissue,
FER

Hematological
analysis

Leptin, AST, ALT, TC, HDL, LDL,
free fatty acid, TG, glucose,
insulin

free fatty acid, TG, TC, HDL, LDL,
TBARS, GOT, GPT, cytokines,
NO, ceruloplasmin, @ 1-acid
glycoprotein

TC, TG, HDL, LDL, AST, ALT,
creatinine

TC, TG, HDL, LDL, AST, ALT,
creatinine

leptin, adiponectin, glucose,
insulin

TC, HDL, LDL, TG

TC, HDL, LDL, TG, BUN, creatin,
glucose

TC, HDL, glucose

AST, ALT, TC, TG, HDL, LDL,
HDL/LDL ratio, adiponectin

glucose, OGTT, TC, HDL, LDL, TG,
leptin

free fatty acid, TG, TC, LDL, HDL,
TBARS, AST, ALT

AST, ALT, TC, HDL, LDL, free fatty
acid, TG, glucose, insulin

TG, TC, HDL, glucose

AST, ALT, 7-GTP, BUN, TC, HDL,
LDL, TG, insulin, leptin

glucose, OGTT, TC, HDL,
fructosamine, LDL, TG,
adipokines

glucose, fructosamine, TC, TG,
LDL, HDL, leptin

glucose, OGTT, TC, HDL, LDL, TC,
fructosamine, leptin

TC, HDL, LDL, TG, free fatty acid,
TNF-a, IL-1 8, 1L-6

TG, TC, LDL, HDL, total lipid,
phospholipid, AST, ALT, BUN,
creatinine

TC, TG, HDL, LDL

AST, ALT
Leptin, AST, ALT, HDL, LDL, TG,
free fatty acid

Histological
analysis

Liver, epididymal white adipose
tissue

Liver

Pancreatic islet

Fat tissue
Liver, epididymal fat pad, ATM
Liver

Liver, epididymal white adpose
tissue

Fat tissue

Liver, epididymal fat pad, pancreas

Epididymal fat pad, liver,
epididymal adipocyte

ATM

White adipocyte, ATM

Liver

Hypothalamus

Gastric, pancreas, diencephalon,
mesencephalon

Liver, epididymal fat pad, pancreas

Liver, (epididymal, inguinal) white
adipose tissue

Gene
analysis

O
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Table V., Continued

4958)
5 059)
60)

51

=~01
32:)

5766)

=q07)
D

68)

60@9)
6 170)

62"
6372)

6 475)

6574)
6 67%)

6776)
6877)

Measuring Indicators

Macroscopy
Body, food intake, FER

Body

Body, food intake

Body, FER, (edpididymal,

retroperitoneal, inguinal, brown)

adipose tissue, liver, heart,
spleen, kidney, pancreas
Body, liver, epididymal fat pad

Body, liver, epididymal fat pad

Body

Body, liver, kidney, spleen, food

intake, water intake, perirenal fat,

epididymal fat, visceral fat
Body, FER, (edpididymal,

retroperitoneal, inguinal, brown)

adipose tissue, liver, heart,
spleen, kidney, pancreas
Body
Body, adipose tissue, FER

Body, liver, adipocyte tissue
Body, adipose tissue, FER

Body, FER, (edpididymal,
retroperitoneal, inguinal, brown)
adipose tissue, liver, heart,
spleen, kidney, pancreas

Body, liver, adipocyte tissue

Body, mesenteric fat, retroperitoneal

fat, caloric intakes, indirect
calorimetry

Body

Body, FER, rectal temperature

Hematological
analysis

TC, HDL, LDL, TG, free fatty acid,

TNF-a, IL-1 8, 1L-6

TC, TG, LDL, HDL, free fatty acid,

TBARS, AST, ALT, cytokines

ALT, AST, glucose, creatinine, TC,

TG, HDL, LDL, leptin

AST, ALT, TG, TC, HDL, LDL, free
fatty acid, glucose, insulin, BUN,

leptin, creatinine

glucose, OGTT, fructosamine, TG,

TC, LDL, HDL, TC/HDL ratio,
TG/HDL ratio

glucose, OGTT, TC, HDL, LDL, TG,

fructosamine
total cholesterol, LDL, HDL, TG,

total lipid, phospholipid, insulin,

leptin

AST, ALT, glucose, TC, HDL, LDL,

TG, leptin

AST, ALT, HDL, LDL, TC, TG, free
fatty acid, glucose, insulin, leptin

Leptin, TC, HDL, LDL, TG
Leptin, AST, ALT, TC, HDL, LDL,
free fatty acid, TG, glucose,

insulin

Glucose, TC, TG, LDL, HDL, leptin

Leptin, AST, ALT, TC, HDL, LDL,
free fatty acid, TG, glucose,
insulin

TG, HDL, LDL, TC, glucose,
insulin, leptin, AST, ALT, free
fatty acid, BUN, creatinine

Glucose, TC, LDL, HDL, TG, leptin
Leptin, glucose, insulin, HOMA-IR,

OGTT, TC, LDL, HDL, TG

Glucose, TC, TG,
GOT, GPT, TG, TC, HDL, LDL,

free fatty acid, glucose, insulin,

leptn

Histological
analysis

Gastric, pancreas, diencephalon,
mesencephalon

Liver

Adipocyte, liver

Liver, epididymal white adipose
tissue

White adipose tissue

White adipocyte

Liver

Epididymal white adipose tissue,
liver

Epididymal white adipose tissue,
liver

Epididymal white adipose tissue,
liver
Liver, epididymal white adipose

tissue

Adipose tissue, liver
Liver

Liver

Subcutaneous fat, visceral fat, total

fat, epididymal white adipose
tissue, liver

Gene
analysis
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Table V., Continued

Measuring Indicators

No. Hematological Histological Gene
Macroscopy ) . .
analysis analysis analysis

69" Body TC, HDL, LDL, TG, free fatty acid, - -

total lipid, phospholipid, WBC,

RBC, Hb, platelet

OGTT: oral glucose tolerance test, TC: total cholesterol, TG: triglyceride, HDL: high density lipoprotein, AST: aspartate
aminotransferase, ALT: alanin aminotransferase, LDL: low density lipoprotein, GOT: glutamic oxaloacetic transaminase, GPT:
glutamic pyruvic transaminase, Al: atherogenic index, ATM: adipose tissue macrophage, FER: feeding efficiency ratio, T-BIL: total
bilirubin, BUN: blood urea nitrogen, RBC: red blood cell, Hb: hemoglobin, HCT: hematocrit, TBARS: thiobarbituric acid reactive
substance, NO: nitric oxide, CRF: cardiac risk factor, LDH: lactate dehydrogenase, SOD: superoxide dismutase, LPO: lipid peroxide,
7 -GTP: 7 -glutamyl transpeptidase, TNF: tumor necrosis factor, IL: interleukin,
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Table VI, Summary of Significant Indicators

28)
2029)
2130)

2251)
2332)

2 433)
34)

25

2635)

Significant Indicators

Body weight, total fat weight, liver weight, TG, HDL, AST, hepatic lipid accumulation, gene expression

Body weight, gene expression

Body weight, food intake, (periepididymal, perirenal) adipose tissue weight, adiponectin, leptin, insulin, TC, TG, HDL

Body weight, food intake, fooe efficiency, liver weight, abdominal fat weight, white adipose tissue weight, TC, TG, HDL,
LDL, GOT, GPT, leptin, adiponectin, hepatic content (total lipid, TG), gene expression

Body weight, liver weight, adipose tissue weight, AST, ALT, TC, TG, Al, HDL, LDL, adiponectin, cell number of adipose tissue

Body weight, food intake, liver weight, glucose, insulin, TC, HDL, GOT, GPT, size of epididymal adipocyte

Glucose, OGTT, ATM, gene expression

Body weight, food intake, food efficiency, adipose tissue weights, adipose tissue size, gene expression

Body weight, weights of liver and adipose tissue

Body weight, adipose tissue weights, FER, leptin, TG, glucose, insulin, hepatic lipid accumulation, number and size of
(inguinal, epididymal) adipocytes

Body weight, HDL, LDL

Body weight, liver and abdominal fat weight, total cholesterol, TG, HDL, LDL, glucose, GOT, GPT

Body weight, glucose, total cholesterol, LDL

Body weight, food efficiency, white adipose tissue and liver weight, TG, total cholesterol, LDL, leptin, adiponectin, fat
volume, hepatic lipid accumulation, hepatic content (total lipid, TG, total cholesterol), gene expression

Body weight, food intake, epididymal adipose tissue weight, AST, ALT, TG, total cholesterol, LDL, HDL, leptin, liver tissue

Free fatty acid, TG, total cholesterol, LDL, HDL, TBARS, IL-1 48, IL-6, TNF-a, IL-10, NO, liver content (total cholesterol,
TG, TBARS, GSH-Px, SOD, CAT), gene expression

Body weight, adipose tissue weights, FER, leptin, TG, glucose, insulin, cell number and size of (inguinal, epididymal)
adipose tissue, liver fibrosis

Body weight, adipose tissue weights, FER, TG, glucose, cell number and size of (inguinal, epididymal) adipose tissue, liver fibrosis

Body weight, total cholesterol, TG, HDL, gene expression

Body weight, FER, liver weight, total cholesterol, LDL, HDL, glucose, ALT, creatinine, viceral adipose, liver tissue,
epididymal adipose tissue

Total cholesterol, glucose, gene expression

Body weight, total cholesterol, gene expression

Body weight, food intake, FER, liver weight, abdomal fat weight, epididymal and perirenal adipose tissue weight, total
cholesterol, LDL, TG, CRF, Al, insulin, leptin, ALT, LDH, LPO, liver tissue (total lipid, TG), epididymal adipose tissue
(total lipid, TG)

Body weight, adipose tissue weight, liver weight, FER, ALT, HDL, LDL, TG, glucose, epididymal adipose tissue (size,
number), hepatic lipid accumulation

Free fatty acid, total cholesterol, HDL, LDL, TG, TBARS, GPT, IL-6, TNF- & , NO, ceruloplasmin, @ l-acid glycoprotein, liver
content (total cholesterol, TG, TBARS, GSH-Px, SOD, CAT, gene expression

Body weight, FER, blood pressure, liver and fat weight, TG, LDL, AST, ALT

Body weight, FER, fat and liever weight, TG, HDL, ALT

Body weight, food consumption, leptin, adiponectin, glucose, insulin, pancreatic islet

Body weight, LDL

Body weight, epididymal fat weight, total cholesterol, LDL, HDL, TG, glucose, BUN

Body weight, total cholesterol, glucose

Body weight, liver weight, total fat relative weight, AST, ALT, TG, total cholesterol, HDL, LDL, HDL/LDL ratio, adiponectin,
adipocyte number and size, gene expression

Body weight, fat weight, glucose, OGTT, fructosamine, ATM

Free fatty acid, TG, total cholesterol, LDL, HDL, TBARS, IL-1/, IL-6, TNF-a, IL-10, liver content (total cholesterol, TG,
TBARS, GSH-Px, SOD, CAT, IL-6, IL-10), gene expression

Body weight, adipose tissue weight, FER, leptin, ALT, total cholesterol, LDL, free fatty acid, TG, glucose, epididymal
adipocytes (number and size), hepatic lipid accumulation

Body weight, adipose tissue weight, TG, HDL, total cholesterol, AMPK phosphorylation in fat tissue

Body weight, liver weight, liver tissue (fatty changed region, diameters of hepatocytes), diameters of adipocytes,
epididymal fat pad (size), pancreas tissue (zymogen granule)

26 ] Korean Med Rehabil 2017;27(3):13-32



%

SEAYN e Aot vvtell viAls Gl ik = ATEal 3 - 2010 ofF ERE =g TR

Table VI, Continued

No.
3877

5968)
60(\9)
6170)

6271)
6372)

647
65"
66"
67"

6877)
6978)

Significant Indicators

Body weight, liver, kidney and adipose tissue weights, ALT, AST, 7 -GTP, BUN, total cholesterol, TG, LDL, HDL, leptin,
liver content (AST, ALT, 7 -GTP, BUN, total cholesterol, LDL, TG, HDL)

Epididymal fat pad weight, OGTT, fructosamine, HDL, adiponectin, leptin, epididymal adipocyte size

Body weight, fat weight, OGTT, fructosamine, TG, ATM

Fat weight, OGTT, fructosamine, LDL, TG, white adipocyte size, ATM

Body weight, food intake, total cholesterol, LDL, free fatty acid, 1L-1/8

TG, hepatic fat accumulation

Body weight, food intake, weight of adipose tissue, total cholesterol, TG, HDL, LDL, hypothalamus content (pAMPK, ACC,
PPAR7 , PPAR@, NPY, LR)

Body weight, gene expression

Body weight, gastric and pancreas content (gastrn, CGRP, ghrelin, GLP-1 and insulin immunoreactive cells), diencephalon
and mesencephalon content (orexin, leptin, serotonin and NPY immunoreactive cells)

Body weight, ALT, liver tissue (fatty changed region, diameters of hepatocytes), diameters of adipocytes, epididymal fat
pad (size), pancreas tissue (zymogen granule)

Body weight, adipose tissue weight, leptin, HDL, LDL, TG, free fatty acid, size of white adipose tissues, hepatic lipid
accumulation

Body weight, food intake, total cholesterol, HDL, free fatty acid, IL-1 /3

Body weight, gastric and pancreas content (gastrn, CGRP, ghrelin, GLP-1 and insulin immunoreactive cells), diencephalon
and mesencephalon content (orexin, leptin, serotonin and NPY immunoreactive cells)

TG, total cholesterol, HDL, LDL, TBARS, IL-6, IL-10, TNF- @, liver content (TG, TBARS, GSH-Px, SOD, CAT), gene
expression

Body weight, total cholesterol, LDL, HDL, TG, glucose, leptin, adipocyte size, liver tissue (adipose vacuoles)

Body weight, FER, adipose tissue weight, ALT, TG, total cholesterol, LDL, leptin, BUN, white adipose tissue (number and
size), hepatic lipid accumulation, gene expression

Glucose, OGTT, fructosamine, HDL, total cholesterol/HDL ratio, TG/HDL ratio, white adipose tissue size

Body weight, epididymal fat pad weight, OGTT, fructosamine, HDL, total cholesterol/HDL ratio, TG/HDL ratio, white
adipocyte size

Body weight, HDL, total cholesterol/HDL ratio, leptin

Body weight, visceral fat weight, AST, ALT, glucose, leptin, HMG-CoA reductase ingibitor, liver content (catalase, TBARS)

Body weight, FER, adipose tissue weight, organ weight (liver, heart, spleen, kidney, pancreas), HDL, total cholesterol, TG,
free fatty acid, glucose, insulin, leptin, white adipose tissue size, hepatic lipid accumulation

Gene expression

Body weight, leptin, total cholesterol, TG

Body weight, adipose tissue weight, FER, leptin, TG, glucose, epididymal white adipose tissue (number and size), hepatic
lipid accumulation

Body weight, glucose, total cholesterol, TG, LDL, HDL, gene expression

Body weight, adipose tissue weight, FER, leptin, ALT, total cholesterol, HDL, LDL, free fatty acid, TG, glucose, insulin,
epididymal white adipose tissue (number and size), hepatic lipid accumulation

Body weight, FER, adipose tissue weight, TG, ALT, free fatty acid, epididymal white adipose tissue (number and size),
hepatic lipid accumulation

Body weight, adipose tissue weight, glucose, LDL, HDL, TG, leptin, adipose tissue size, liver tissue (adipose vacuoles),
gene expression

Body weight, adipose tissue weight, indirect calorimetry, leptin, insulin, HOMAIR, total cholesterol, LDL, TG, liver tissue
(TG)

Glucose, total cholesterol, hepatic lipid accumulation, gene expression

Body weight, FER, GOT, GPT, epididymal white adipose tissue (number and size), hepatic lipid accumulation

Body weight, total cholesterol, HDL, TG, free fatty acid, phospholipid

GSH-Px: glutathione peroxidase, CAT: catalase, AMPK: AMP-activated protein kinase, ACC: acetyl-CoA carboxylase, NPY:
neuropeptide Y, LR: leptin receptor, GLP: glucagon like peptide.
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