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Analysis on Recent Studies Trends of Humulus japonicus
- Focusing on Research of Medical Sciences -

Jang Subi'” - Cheon Jin Hong' - Kim Kibong'**
' Department of Korean Pediatrics, Pusan National University Korean Medicine Hospital
*School of Korean Medicine, Pusan National University
Objective
The purpose of this study was to provide information on the international trends in Humulus japonicus by
analyzing recently reported papers and theses.

Methods
Papers on the medicinal in vivo and in vitro activities of Humulus japonicus were reviewed and analyzed. Data
on the publication year, research and experimental methods, and subjects were extracted and summarized.

Results

Twenty-eight papers with recent experimental studies and clinical trials related to Humulus japonicus were
included. The following results were obtained from this study.

1. An average of 2.8 papers were published annually from 2014 to 2023.

2. There were 27 experimental studies and one clinical trials during the study period.

3. Among the studies, there were 13 in vivo, seven in vitro, and seven with both types of experiments.

4. Based on the subject area, studies on neuropsychiatric activity were the most numerous, totaling six reports.

Conclusions

Humulus japonicus has been studied for various activities, including neuropsychiatric, anti-inflammatory, liver
function-related, digestive system-related, antibacterial, anti-obesity, anti-aging, and antioxidant effects. However,
more clinical research is needed to further explore its medicinal uses.
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[ . Introduction

A QokE A Bolll JFH Bt o] F
29} A= Eslar, 1981 o] F 409 Bt 5
Q1 thek ko] ZAA ojofEo] HAE oJokFol7
U HAEAA fEE T B2 Aoz RuEt
Do kg Al BRI HAE REAIR] FAA L
2, 84 A AA Asoek 85%7F AlEFE=olA
Z1dsta glom, 98 Fud 2 2o dala
A2 gy, thEAR] A& HELTo A
#=] o] R Tl AHEEE Aspirin©] Jom, 1 8F
A= Taxus brevifoliaZFE] FZF o] dAad, 74t
52| Fx 5ol AREEE Padlitaxel, 18|31 S0 E
2 25 B2 (N\AEE)NA fEIe Fately
ARl Tamiflu Fo] /W= A7 2 &S &8
I QUTP. AE FEE OoREe 14T LWl g
MRS 12} =8 FTHE 1% S 2 P o]
2Hde] w5737 B ofokE thiv] 93k 714 A,
FAdefokE tiv] A2 o vlg, 4 728 &
of 7|18k, ABH AAE 125%= FA3I 2027
Wolli= 949 oot 28] #EE AL Zlo= Ay
=3

o|FA HAE o|okF A A Ao = Q14
e AE AYS Rl A FEAES J7]
Aal, A=A 2HE BT AEE vlAs
71 ZEAEE S8 AoP. thEH 0 & )=o)
At wH & AT NCDE FALE A 1550
43390 F A&7} 114,0007] 2 EFZES gH3
T2 A SHAAUAAE S (AIDS) Ak 7o)
83t k. TS FooF I ik A Hkk
< TSt TEEdHEd AEAEAAATAE
THOE HAE A AL S A, 2Pkl o,
He JH 5N EALA T4 (National Institute of
Agrobiological Resources, NIAR)OA A EAYLE BE
Aeetar Yol e A, ARA 2020195 A
474 AAERFATNE 2418 2 B FAs
25k A7 R&D) ke SHsHE 5o A 9s
slar oy, kA, frEA = A oAE] A1F
O|oREIAA o] ZAThEE- N A} AR ZE A
Y g B 185 48 FE oy ToB Udks
A3 QTP A, HZ A=e] AEARA] Tl of
g HjERy AEERE a7k =A1E HoF 907t
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4

- Focusing on Research of Medical Sciences -

EolA 3, HAAIFO R HAE ook tigt A
57} TlEo] oprlotdelA Huf Alde] 82 AL
2 = T, AEER1 I ok AlE A A
2 &4 A7t s,

P E e S (o8t W, Humulus
japonicus Sieb. Et Zucc.)& Bpratel] &= ddA
S TR B2 2R AEE, I HXE S (#
H, Humuli Herba)Zhal 314, o 5~7F&3H lo] 74
& u) AFRE AF st 250 T FEL AA
st Hekste] ARgRITE fEjvel M9t JE dinh
T & oMol A Yol 2 FxS JAFY. &2
= imE, AR, 1BR, #ESe] 350l o], O, &RE
g, 34, BAL o4, #Ad, He HE, W A3,
S5, Yol &tha d#A AP, dA7EA G,
PA)D gl gt? G317} B sl o, o]9]o % o]

g ghakslt gl glgoka )y Fol tis) thkst
T7F X8 E o gket.
g Ee] oS JHte g g TR AFE9|
TUlelel] x| flovt FA 0 R o]F uHd =
o] FAsle] 71& Aol sk Helrt as 4%
ojtt. webA, B dAFolxe Tl dlolEHlo]~E
el AAE 2014 o] F A 1093 P =9
o|opstd &gl gt A= st A+ 5FS
A8 o ) okgAEA AT E 8 kb
Fud 7% AREA AAstaat gk

oot
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II. Methods

1, 24 ClOJE{HIOIA U ZiA4 et

2 d7elMe == AAdeE F 9o7l9 HolH
Hlo] 25 &3ttt = tlojguo] 22 s =3t
oA (KIOM)ollA AlFsh= HFojstEd
(Oriental Medicine Advanced Searching Integrated System,
OASIS), =87l RATY (KISTHOlA A58}
+ Science On, ¥+=38t=X]Q0-822l (Korea Citation
Index, KCD)& AR AT =2] 4 5 <
& do]EH|o] ~EE= Medline (via Pubmed), Embase
(via Elsevier), Cumulative Index to Nursing and Allied
Health Literature (CINAHL) (via EBSCOhost)& AH8-3}
31, F=ol| A= China Academic Journal (CAJ), Wanfang
Data (755058, Y+ Ho|EH|o]2~25= Gitation Information
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by NII (CiNii)E °]-83}3th

it AN AR FV1NE Humulus japonicus,  Humulus
scandens, ‘Humuli herba’, ‘antidesma scandens, ‘japanese
hop’, ‘wild hop= 7|02 3}o], ZF tl|o|E|H[o] 9]

T BEE F7IeRAL, I Holefu|o] 2] 75
‘kanamugura L AL T FIEE FUIE st

om, I glojEHlo] 2 HMojme e, B
HEE, S, HEE FUk] S 19U
(Appendix 1.).

2} A0 wel A Aol BHE A3
o, 2014 1€ 19 o]F A o7 88 =&
& tpgo R A AAsch 19e] A7 gspy7}
o], Z elo) Belglo] 2 Hlojelulo) AL
Sasgon, B#d =EEe] 44 UUEE Hol]

I

fsted F71]1 Aol= ARSSEA] eskar, A2
20243 69 210Ut}
2. MA 2 HQ| 7=

HA71ZE 20144 o % WRE FHYF (T &
%, of3h WUFP) BF 22 olofs 8o

ok /“"E A (in vitro), & LR (in vivo), H|E H

HAE (literature research) {"?Tv:
I 9] =1 B O AR B4 AT7E Al9jsia e,
|3}, Tt EoF =% 9 = 2l BE oA
L Aue ERE A atg A Eelg At
574 AR o8] A5 24 tidellA Alelsiain

Zt AANFE F8l 8 ATEE Endnote 21
(Clarivate Analytics, Philadelphia, USA) ZZ 1S A}
£31 FHgskAtE WA Endnote 212 8- A4 (Find
Duplicates) 7]'5= ©]-83l & =< ALt
5, et A 9 A9 7ol wet ZF =2 Al
255 HEst B A FAet #Ho] gle =i 2
TE =g viAIEATE 12} jﬂ% =
AR (full text)S SR3t] 7
(KKB)S| HEE AA HF Ef:al =S ARSI

1789] A7 g7t v AES B3l HE A
=l A AA AL %fjr 035 A

1__1:|'
HE

12

O

ve 739, 37} dlolel Shashal 9 ol Hie
wolAl etk vrglom JJ-°“ ‘Not reported (NR)’
2 Esn. AT o) A3 WA AT (inic
trials) 2} A AT= ?Ts}l A3 A= A A
A (in vitro), B= A (n vivo), AE L FEAY

(in vivo & in vitro) 2.2 E-F3FATH

g

II. Results

o ME Znt

-

HO

o7fe] dlolElo]zoA Hx HAME =2 F
872 o2 o] F F&H T 227& A|9JstaL 6459
o] F3ol| s A= 2E& HEst A 2 A9
7)ol whet B ATt FA| o Fe 528 =i, 11
21 FE 3 618S F7IE wiAlste] s =&
S 1A 232300t 56| =1 AES AE
alo] YRS 2E F Qe AT A EdE AR
& = 52 %ﬂxﬂﬂlﬂr FEEY B £ 52 4
e 8% A7 T F 27UE ALt o) F
89| A4k JSB, KKB)7} Zefste] 2ute]& E%
247 Exo] 2244 gk X5 AnE ©
g =5 1198 AQJsaL HF 28] =0 B4 o)
Fo 2 AR (Figure 1) (Table 1).
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a2l tigk wule] A S APt 27
Ho=w 7P Btk AldsleliA B 5& AT (n
vivey 7} 14TAO 2D B0R6T0 0 B 5000 M| E AT
(in vitro)7} GH'PPPVO B 91 4P oM HNE H F
EAE (in vitro & in vivo)©| 7HRIBPHTIEB 0 Z 9504
A7 AT (clinical trials)e] 78-$- TR ZrAT 1H
ollom, A 3.6%% YEFHTE
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= Records identified through database searching (n = 872)
g. Pubmed (n = 97), Embase (n = 123), CINAHL (n = 12) , Record§ removed before screening:
’5’ KCI (n = 31), Science on (n = 87), OASIS (n = 2), - Duplicate records removed by
g CNKI (n = 443), Wanfang data (n = 61), Endnote (n = 227)
CiNii (n = 16) on January 2014 to 21 June 2024)
A 4
Records After duplicates removed
(n = 645)
Records excluded by assessing Title/Abstract
» - Out of scope (n = 528)
v - Duplicate records (n = 61)
@
3 Reports screened
B. (n = 56)
®
Reports excluded which did not meet inclusion
criteria:
y - Not available full-text (n = 6)
Full-text articles assessed for eligibilicy - Field of Veterinary medicine/Agticulture (n = 12)
(O = 29 - Compound / Components (n = 9)
- Out of scope (n = 1)

5
2,_ Studies included in review
& (n =28
a.

Figure 1, Flowchart of selection process

Abbreviations: n; number, CINHAL; Cumulative Index to Nursing and Allied Health Literature, CiNii; Citation Information by National
Institute of Informatics, OASIS; Oriental Medicine Advanced Searching Integrated System, KCI; Korean Citation Index, CNKI; China
National Knowledge Infrastructure

Table 1. Key Data of Experimental Studies

Classificati f Extracti R h
assneg_:cion © year Related disease/symptom/function soij'zti:n rr(i:i;:)cd Experimental animal/cell
In vi Tg-APP/PS1 mice, BV-2
2017" Alzheimer's disease Methanol ” VW,{) " 8 . -mlce
In vitro microglial cells
9 In vi
2017 Parkinson’s disease Methanol, Ethanol ~ + ""° " SHSYSY cell, C57BL/G] mouse
In vitro
Neuropsychiatric 20217 Autism spectrum  disorder Ethanol In vivo BTBR T* Itpr?)(f/J mouse
activi oy Cognitive i i t i od ti
v 202220 T OBITIVE ITPAIIMENT In heurodegencrative Echanol In vivo CS7BL/G6] mouse
disorders
- C57BL/6 , APP/PS1 TG
20227 Alzheimer's disease Water In vivo > ) mouse
mouse, ICR mouse
20227 Parkinson’s disease Ethanol In vitro PC12 cell
2015%" Chronic bronchitis NR In vivo KM mouse
2017% Pelvic Inflammatory Disease Methanol In vivo C57BL/GJ mouse
.. In vi
Anti-inflammatory 20202 Rheumatoid arthritis Ethanol I; WV,(: " DpBA/I mice, RAW 264.7 cells
n vitro
In vi C57BL/G RAW 264.
20237 Irritant contact dermatitis Ethanol et o7 ) mouse, /

In vitro cells
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Classificati f Extracti R h
a351e;;:cion © year Related disease/symptom/function soi?;rifn I;:;:; Experimental animal/cell
2018™ Acute Liver Injury Water In vivo Sprague-Dawley rat
Liver 2021 Liver damage in chronic diabetes mellitus Water In vivo Sprague-Dawley rat
function-related  2021*” Alcohol - Induced Liver Injury Water In vivo Sprague-Dawley rat
activity .
1 C57BL/G X
2023 Hepatic Steatosis Ethanol a VIV,O * . ) mouse.
In vitro primary hepatocytes
. . . i KM mouse, Sprague-Dawley rat.
32) > >
Gastrointestinal 2016 Gastrointestinal actuation Water, Ethanol In vivo Rabbits
tem-related
R er? ria 2020 Gastroesophageal Reflux Esophagitis Water In vivo Sprague-Dawley rat
activity y
2022%" Gastrointestinal disorders Water In vivo Wistar rats
Mycobacterium tuberculosis strain
2014" Mycobacterium  tuberculosis Methanol In vitro (H37Rv), The human monocytic
cell line (THP-1)
Anti-bacterial
Staphylococcus aureus,
2015% - Water In vitro Escherichia coli, Pseudomonas
aeruginosa
2020°° - Water In vivo Sprague-Dawley rat
Growth promotion p
2021 - Water In vivo Sprague-Dawley rat
In vivo + C57BL/aG mouse, 3T3-L1
i-obesi 2018 - Wat o
Anti-obesity et In vitro adipocytes, HepG2 cells
activity > - -
2019 - Water In vitro 3T3-L1 adipocytes
Anti-aging/antioxi 0 . BY4742 yeast strain, Human
2015 - Ethanol In it ’
dane ’ © 7 fibroblast Hs27 (CRL-1634) cells
human FaDu hypopharynx
Anti-cancer 2022 Oral cancer Methanol In vitro squamous
carcinoma cells
Diuretic activity 2019 - Water, Ethanol In vivo KM mouse
Cardiovascular-rel 4 In vi RAW 264.7 cells,
IOVJSC, ?r rea 2016 Atherosclerosis Methanol a VI‘TO * . X / C? s
ted activity In vitro apolipoprotein E-deficient mouse

Abbreviations: Tg; Transgenic, ICR; Institute of Cancer Research, NR; Not reported, KM, Kunming

2014 2015 2016 2017 2018 2019 2020 2021

Figure 2. Number of papers per year

2022 2023
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A 28] = TR, £ 2 e A
Z/US AR =R T g 0RI0I9) O

FHE ARG ALS FHE s

o

WURE T g2l $F LI DSL A
& F GUIIDIDINT, oehg FERE
/\]‘g_é—l_ 7(‘_;]_?_7]_ 103‘:}19—21,23,26,27,31,32,40,42)
14

I
=

17,22,28-30,32-39,42) & 7272
43 PR, 5

A7dd 28 o] £ 7k, ATl sidee
=2 1370] AT} Lan 72 201219 7L RE]
2014 627119 FEFAY 2244 4 4 63
ol sl FAH9I2 BET 328 2T 31 o=
TE3E H, 8% EY (decoction)®] T & A=A
Sl vl A dEe WA, N AR F 7 R
Foll 5Yzt vl 18] Z2ZAIZHE 20 mgE TH5FA
(intramuscular injection, IM), A A olEEA f %
ARl o) ATHI (anisodamine) 10 mg% s)Asfe] A
W (intravenous, IV) ARG thze] ¢ 712 7
AL A2ZHE (Potassium hydrogen citrate granules)
(MADAUS GmbH, Germany)< oF, HA 7242} 255 g,
A A3 5 g# BgSEor, BALE &2 30 g
2 200 ml GRS o AHOZ 100 m1¥ E-8-3)
Aok F T B4R AR F e IR 2y
WA Faeo| ) vl =kon, + & 3t
o] Aolx FAFOZ fFostA UERsTh

AXE AT (in vieo), B= AT (in vivo)
=] A -
"\lﬁ] Aol et ﬂ:rlﬂ 6cH™» JdS A B4

| 4387777, 3t 7)1 B o] 439, Asly]
74] T o] 3w, B £ BP0 9 g
2 AT 2, WY B g 2, YeA] 3
=shhaksl B30, ok BN 9l ol BV, 41F
A B 249 Fol 21y Rk HE 10
W AT T HAEA B 24 AgAt

b
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7V Bee & AU (Table 1).

(1) A3 - ZAA 848 24

Park 5V APP/PSI FERE (TG) vh9-2= =d
o 1053t Mg = H)) WS FE2E M= 74
TEAG A7, o2 P5HF (Novel object test,
Y-maze test)o| A QAA] 750 SF4H Ho=E el
o, uddA ofdzol= B (AR) H& Bl AV
ok (neurofibrillary tangle)O] A= H A7 A3t
| AduAEst 2wAE 5 ol YA FaAA
HJM®] Alzheimer's disease (AD) %3¥<
Ak M o e A= FAHe] deo Bas)
ek

Rhu & HJMO] Parkinson’s disease (PD)°lA =
SR A7 AT WS WEsHE X8 a A of
@ 7PsA e BAAAT Aol AFAEF (human
neuroblastoma cell line)?] SH-SYSY A3o|A4 HIMS]
27} 6-hydroxydopamine (6-OHDA)®l| 2]3) -fa-e
Al E43 nEZE ol AlZAME H2E frolshl
oF3tA7|H, SFEPOlR (GSH) FE= 2 S7M
7]3L Extracellular signal-regulated kinases 1/2 (ERK1/2)
of QST AN st £ AT AT
L& in vivo ATNA HIY WEE EE s =
= Fo7b mkeze F Ul Aos sk
6-OHDAZ QI3 FEAUT (SNo) 9 AzAl o] =3t

=2

AR APE B A S-S A NS

eJAIstar 914

23l

Park 57”2 BTBR T+ Itpr3"/J (BTBR) P32~ =gl
oA 6Te) AR oL FEE (E) T F
Ao 45 2 9 ANRE AR AE 2 21
T ke & o] ohlEE g Baln, £
BTBR 0}9-2:2] A2} sfvjoll A vl dlokmAlE &
43} 9 WAEH AolETIRlo] WA T
Al 2423 el aspyel o4 A9 3 4

2 s Bl fole WAL AT 2l
6‘}9113}.

Go S7"& C57BL/G] mouse®l| 4] Lipopolysaccharide
@Ps)o] =4 W Fofol] &J3k Q1A] 71%E Arelell tisl,
HJES] HA g7} ¥ A7 d5& G2 0= Astm
MNZE AHE JAA] (Novel object recognition)S TdAI7]
o 25EEIe) ofsf i A Aol =
B} AU Hasket

rr

ofN ol

73 4
MR
=

E

5 o1
frelst
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offt
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n 18
BN
X
b
Lok
A
M
1%
o

=2
53 35 219 dE B FEE (HW) TV AB
(1-42)E FA} (i.c.v.) ¥ Institute of Cancer Research T
2<%} APP/TS1 transgenic (TG) w20 FHA A|2H
S 7}8kskal, APP/TSI TG vH-2-9] ti* 323} sfn}
NA AR E21 F3& AAlste] AD & AN S
Mdgt= Al Bl

Wang 5772 HJE7} 6-OHDAZ A=% PC12 AX
o| 4] glutathione, catalase 52| FASIEAE FaFx4
tod MEZ U] A 4kA (Reactive oxygen species, ROS)
=295 A, Mitogen-activated protein kinase
(MAPK) 2/ Nuclear factor erythroid-2 (Nrf2) A&
AL AZ2E A0 ZHR Bcl-2 Antagonist X (Bax)&
aF3Fzdstal Bo-2 ¥ 9 Sirruinl (SIRT1) &S
STHA AIZ AES X8} PDS} 22 418 2E
g2~ HE A HgA ARSI F UsS B
Eiriss

A
Li'E EELS|=-7] A502 fd vk 7]
9 7V9l Humulus scandens 2F8 (HSP)
oA 2% ) 713 W7k 2t s
Gl vilade] Z7talel, Hsprh 89 ol@H3l s B
A EHE A, A2A] FERAA (Tumor
necrosis factor, TNF)-a & Interleukin (IL)-8 & 7+
aAA B EHe] HEe &4 7iIdE & ok
LTk o

Oh $2& 3 (CP) = HIMS Al-goll [ A]2]3h
C57BL/GJ PHp-2~ BHlol] @3l44~ (HCl), LPS= IHF
Q2 AT PIDS FLHL 1, oluiat B2 glo]
4 iz o) ek 9% A% 2 PDe] A4
57} askal Ag 2] A5 Al TRl
g ZH|e} 5T 3ol FaEo] cP 9 HJE PIDO
gk A oA Aoz AASHIH.

Kang 572 HJEZ} F2Hl = #HE< (collagen-
induced arthritis, CIA) P}$-2~ Edlof] thal & #d <
Aol & 7F 2 g2t 4, A Ao W HES
A8 ZHAANZES BAsFH O™ in vivo 2 LPSE A}
=8 F dAAET RAW 26470 VSR S in vi-
o A EFO|M HIEZE EF viZhEde] Evieh v
A2 FAS AAsk CIA TEE AAlskE A2
A} JS BAskh

o)
T
f
e
=z
[l

o
<m
£

2 [‘_?_“4
!

Kim 5°"-& C57BL/6] mouse®] HJES Foi&lo] 2}
=4 ASA A7 acpyell M= SFE AT
o} vl 9= A9 12-O-tetradecanoylphorbol-13-ace-
tate (TPA) & 7ol A Bg gl FA T2} o
AAEe] & Aol s, S wHAY
SAA Wy A 7hAaET, LPSE AR FH o) T
ME 21 RAW264.7 M| Z A= Nuclear factor kap-
pa B (NF-kB) p65 A& AF A2 5 AAleta 9%
A Edo] HaE o] ICDE WAt As B
BIAS SoAe

1mlE 42¢ 7t B39 |, LpSe} D—galactosamineoﬂ
ot §4 &Y AEE FEAFSS RSkt
HJW ZA 2ol A TR0} Aspartate transaminase
(AST), Alanine transaminase (ALT), Malondialdehyde
(MDA), Myeloperoxidase (MPO), TNF-a 5%0] 745
37 Superoxide dismutase (SOD) ! catalase (CAT) G<=©]
S7H 2oz v T 5 st AAEE 7t
A3 PSS BAFATH

Kim 578 SDA| racS OO = streprozotocin (STZ)
2 e 3 2o HwE T8-S ), Lipid
2l A A58 Ab

B

profiles #5313l T ZHo| 7H |
o|E7IQ13 MDA FEZ ZHAaAZS Raste] gd=
g ghatsl 28-S B3l 1 &4 ik A a9E
7H e AARFAT

_<|?|_

Bae 572 HIW 757} 4384 145
W3k SD rac?] @7 U] AST, ALT, /3R (Triglyceride,
TG) 2 Total cholesterol TAE 7FAA|Z]IL, MDA,

MPOE A3, SOD, GSH ¥ CAT B4S Z7MA

g Bagled], o2l Hywe| 48 ~Ed~ 2
Z kS oAl 9= HO-1/Nif-2 29| 48 4=
Qg Ak} ~Ed 2 A9} TLR4/MyDSS/NF-kB 74 =
o] slFxAS B3 ATA ARIETRRI A9} #Hol
UE AoE FHHT

Cho 5°V& in vitro AE O Z mouse2] 12} A L0
HJE %= HJ9| 78 24 A< luteolin 7-O-B-d-glu-
coside (LU) A 2] ¥ ol|eh& A=-2 A33S o, HjESt
LU B /8802 T2 oe-e f A1d 57,
Ay il kil g A E 4k8)E 2B E o)

Al7]1al PPAR a2} SOD1 a2 slekelA] gido] &
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2 oEHor ZUMEHS WEdTy =S in vine=
C57BL/6J mousell 5% alcohol liquid Lieber-DeCarli diet
2 HES &322 A 2df| 27 HJEE F
P& w APEE ASAFE BusigiTh

(4) 237174 ¥4 24

Li $°7& HS water extract (HSW)2} HS ethanol ex-
tract (HSE)S] A58 93 5 759 nX|=
FEdS Kunming mousep/] YU FHEe 9 —/1\—78]'—21‘75_]%,
E7el B HEZ 5ZF, D rar] 9 S 5
-5 SAste] B A HS exerace} 9] WSS 2
 AF Vs sk ©l a3zl HSERT
HSW7} Bt} &3} 95sitka B uskgdoh

Kim $7& T2 24 974 2=4 7 =2
oA AStAEG 22 I A qlstel HAE ma-
londialdehyde (MDA)2] 744y, &4} EAQ] superoxide
dismutase (SOD) &4 2] S715 &RIste] Hywe 97
A A=Yl tit BE a3y} rts) s 9 e
H Z3e} daEo] S Easiiith

53k Thein® G- THIAR1 & 3]9] 2E# 2 (WAS,
1h/day) 2 53 9178 ol rac Z@o Hywe] 24 g
7F U4 L AREDAY AS AG A2 E JAlst
i 25, 9 wiE 7 2 i A4S JAs
o, st SHE FIATIAL FSA AlETIRI

5 25 YAlsto] A Hute] B2 A4 oy
A g Fade sk AvE A
o] FAAR] A5AE 2 g Aee Bt

2
b
W
m
o)

prd

(i)
tlo

o

(5) Ft B4
Hong &' x4
o oz o] 229 e
HolFom, A tha 7 A5 (THP-1 cell)
s} 'l ZEd Aol el ti= thn]
At 4 aFE RSS Rtk
Zhang & B3 S B SN EFT
(Staphylococcus aureus)™ WA (Escherichia coli)®) T
& &x & FE2 A 9 (n viero) A B AFE
e Buglom, 5t S A 9 S5 9
all, 100 °CE @A %= AE T (autoclave)= A3}
I 75 o] o] FHZ efAlet A Lol Ae At

STk

5 H37RvO HIM< 718
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(MH)©] Janus Kinase2 (JAK?2)/Signal transducer and acti-
vator of transcription 5 (STATS)E =4 d=dfAt
371211 (Insulin-like growth factor-1, IGE-1)9} A=
AR AJAAL A3 (insulin-like growth factor
binding protein 3, IGFBP-3) A4 S71& wl7lsle] sD
rac®] 2 - 7] o], tiEE B FF dolE frelst
Al SN, AEe] AE AE 4 A5 2 F=
3% gl AR Fol STkl 718 ZE
23l

Kim 57"0] o]ojA] HalrAlE AR 9 2+
(GH) 2% SD rar 2d< tdo = FdsHA MH| 4
=1 523E BT A3 GH FolTellA = - Az
Ao), 4F 9 UEZ dolr} Z71% A3 g2A MH
Fol= T35 4ol ¥s), A4, W 77123 9 IGF-1,
IGFBP-3 o] &< v|AA| ot MHS| 37 £
37} GHOF FARHA 35S Halsiiith

i
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(7) Blv B 24

Chung 5% in vitro B9 (3T3-L1 AZATA|3E,
HepG2 ME) in vivo B2 (12573 IAE2]& 415
gk H|YF C57BL/a6 mouse)s &3l HJ water extract
HJW)7}F IAH2lo] (HFD)ZE =% HITHS ¢hsls}
3 YA Triglyceride (TG), Low-densitiy lipoprotein (LDL)
= 2 FWASER| S (Atherogenic index, AE 734A]
A AT JideH, AdadS Bl ndaEy
L Agel| 71 5 ES BHarskith

Jung S HIWZF 3T3-L1 AEREA| A

AMP-activated protein kinase (AMPK) % peroxisome
proliferator-activated receptor delta (PPARS) A% A&
BRE Tl AL Alzo] 2R, A Akskel A &
3 51 @ e SIS AY A2 ks ~Ed
£ oFSAA BTk 5L B oA Aol E A sk A
A A7 S22 AE F dna AkEith

(8) @Ak}, 3t &4

Sung 572 in vivo AT HIEZ} B% 2]&F
2 2R Az AEHE VML, B dd o
2191 SIRT13 AMP-activated protein kinaseZ HEF
SlaL ROS A& E3AE AAlste] st 24
gk AAEE 7L le& Harsilth
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Jang & HIMe] A4 A|E 1929)0] FES FA)
231 AR BIRIF HFAHEY (FaDu) MIE AEHS <
AsaL BINZEA SEIME FaDu AZ] 24
FHE aRFoRE Ao, olzfd A axrt
caspase- L W EZE]oLATHDAAE 5 HZA

W A=) ofa WA 4 UL Busch

(10) ol &4

Luo 570 A FAE 53 mouse 2 4
g A HSWol 1.8 B S8 FofwollA o]wAl
Q1 Furosemide®} PRI Z B8 3 1ARE &<t AW
o] frefsiAl T7Hglom, A-8-Fe 73-F Furosemide i
o ofalAlk 2] frelalA F7IT, Hseel S
o] FAOE FoIT Holrt hol, Hsw7F o
b At S Baskelth

o

X=X
HHES Al sHEsts e AAE
B3l =, HMO] LPS-stimulated RAW 264.7 cell
A mRNA T} FS4 ARlE7IR] 1] Bl 95
A eSSk, F=A Ashda dEa
2 cyclooxygenase-2 (COX)2] mRNA A& ZHAAZ]
A0 g et SEAPAAE, W4 2o
£ A% apolipoprotein E 24 (apoE-/-) mice®l| H] &
of & i o] AP Al EB7IR), AR, A
2k 22 5 s T FAAk EEe] A Zast

Atk

IV. Discussion

A3t 4] A el e BAIT 07} A7
o= ek, 34} AR PAge] o
sl A REOZ A% Pl o]
s, Bt ow GE oloEnn

A AFA EFHOE QS AT FEHE ol F
AFFO) 2 AN FE| FEuw e,

3 47 g SO <13 MEolE] #4 Z]uke] Al
95y A5, oY oJ5 502 |8 99 oA sfeirt
Qo] MeksI Y, YA 8l g7] Bgol the b

99, 715
ol4i7} o
7 9 %)
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oo

g (safety)©] 83 7= OIFHATE o]HF S5
et TUielollx HE ko g QEEet B84
gkom, Qb el 271 A2 A= Aol tig
B AF7E s kY. AAR thesla Exe
siebrze] A o HAE 2 11 AHeE & &
A dBA e FERT AESH s ok
FrAgo] ok Aok /i TR E MaE 1 ik A
Al SJFF Aol A A oF 2597} A1E fE HAE
T 9 okEo] AASkAL loH, HEFEE ooF
= A 2023-2028'A &< 2099 30001 22 2h
=] g 717t B2t 8.18%2] AHHFS7HE: (CAGR)S
B Zo= oSG,

2] 739 A 20001 HAE Alof AN &
ARyol AR 25 AF- AL Aol 3de] 2012
o= A oF 2400971 Alef vto|zefjl 7he-H| 23%7F
HAE FFY AR U AepIdY A+ &
Al AP AT, e D7 HAE Alokol] oigh
B A, T2 ellgk thB] Bl &3 Aol gk Bl
G- A|efAte]] gk B3] AlR] 9] =eo] EAAIN,
20161 A2 HAEAFolgh= & 204 F 7]
=9 ekt o dlEle flofa, ATt Frasdel
W&k FAIE ARk 1 A3, Fa AR
ZA| 2lef gholaze}ll 7heH| HAEAIF Ffozeik]
o] AABR= HIF-L 2012 23192 & AL H,
2015 21.6%, 2018'A 10.8% % A2 02 7hAaFA|
£ Holi UV, 3, w5 2FJ k= (USFDA)S
20043 21E0|okF g 7to|=ailE A5 0= A
AlaF A, WAl (Veregen®)3 E2]2} (Fulyzag®) ©]
1E o] % 13} 7ho|=eRlE Hekale] 20161 7078
“Botanical Drug Development Guidance for Industry”
WEgFo =M, AE el oJofF Aok /i Anke]
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AR 71EE ZEFAARL, ARH 07 ol A 483}
H 70 AFe] a9 M AL w9 A x5 b,
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de] e QIob?. webA, A& Aol o)
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WHAER ) ‘kanamugura (747 7) 32 ‘Japanese
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ARl AxE 8% (FEE, Humuli Herba)t 3}, 2

X Pl R <LERIE > HEThs Ao g
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AP, <REEE >l X, iKH, ﬁ% *
Tk, LKA, BRIE, EREAE. oIS} oo, MEHERES
o] MIk= FFAARGRE O BRfgstod ‘{%iﬁlﬁi, (SIS
RS, IHXRE, 28, MAM, IBARSIL AME A
Tt 2We & YA s, KFIE 9A sk, g
&, W os A Ry Bl uE i 52 A8t
I 3HGATE AR AP0l ofshd, MR ES 2EE
luteolin, glucoside, choline, asparagine, tannin % “g-+
AR & Rl 11, G ARl 2 Bhumulene,
a-copaene, caryophyllene, a-selinene, [3-selinene, ¥-cadinene
ol X3, ofl= 0.015%2] cosmosin vitexin &
o] S0 ok ZThEro|EE A& T2 22 vAE
sh=dl,

B 3 SR O 48 240 B2
o= o3 ZFRo|=T) FHSIH, vitexin, lu-
teolin -7 - O - 3 - D-glucoside, apigenin -7 -O -3 -
D-glucoside, 18]l cosmosiin 5] 2| E AP,
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g A -9 A 9 9 =ES 24T
20149 195 20249 62 21974 F 9709 ©lo]
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b 73R AR EH ST, AAIR, 2024 Tu T
100 Zo|5} _Tld %1 Pl 75 467149 TE
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oF FAAS Zh= s SRl on, degdM |
w}o] gtef okE A 9] A ARSI Luo 5

ZH KM mouse®l] el &% & FE2=5 18F
0.5 glkg) B FIHEHF (0.3 glkg o2 TS o F
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(e}
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HYA Aol Ui REaINE B =Fo] F 47
o=, gxsto|my (AD)** gl IR (D)ol
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B3 9= YePAAL in vivo EEOA 6-OHDA B4
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4. BAPZ) TRy
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2. ATHEE S5 AT (in vivo)Z} 14T E

50%, M= AT (in vitro)7} GHLZE 21.4% %2
H, AZ 2 FEAYF (in vitro & in vivo)©] 7HLS.

2 25%, A4 AT (clinical trials)7} 13, A<
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Appendix 1. Searching strategy for each database

1. MSoSHHEEE (0ASIS)

- “humulus japonicus” | “humulus scandens” | “humuli
herb” | “antidesma scandens” | “Japanese hop” |

“wild hop” €% | 3EE | = | “FE”

2. Science On

= « . . ”» “« »
- =% = “humulus japonicus” | “humulus scandens

| “humuli herb” | “antidesma scandens” | “Japanese
hop” | “wild hop” | &% | SQZ | A |
“HE” OR 2% = “humulus japonicus” | “humulus
scandens” | “humuli herb” | “antidesma scandens” |
“Japanese hop” | “wild hop” | €% | B4 | $4F
g | “EE” OR FA°] = “humulus japonicus”
| “humulus scandens” | “humuli herb” | “antidesma
scandens” | “Japanese hop” | “wild hop” | €% | 3
g | P | EE
- AR 20149 01F /) FlEE

3. SFESHEX|QISMQI (KCI)

- =% = “humulus japonicus” | “humulus scandens”
| “humuli herb” | “antidesma scandens” | “Japanese
hop” | “wild hop” | &% | 3@ | S4E= |
“HEE” OR =% - “humulus japonicus” | “humulus
scandens” | “humuli herb” | “antidesma scandens” |
“Japanese hop” | “wild hop” | &3 | 4= | &4
= | “ZEE” OR 7]9¥E - “humulus japonicus”
| “humulus scandens” | “humuli herb” | “antidesma
scandens” | “Japanese hop” | “wild hop” | &3 |
Q= | Q= | EE

- 2014 o] F / ofofet =&

4. China Academic Journal (CAJ)

- TKA = ‘humulus japonicus’ + ‘humulus scandens’
+ ‘humuli herba’ + ‘antidesma scandens’ + ‘Japanese
hop” + ‘wild hop’ + BE

AR A FFRLARA 20149 ol

5. Wanfang data

- e R4EIA : “humulus japonicus” OR “humulus
scandens” OR “humuli herba” OR “antidesma scan-
dens” OR “japanese hop” OR “wild hop” OR “FEEL”

- AR /2014 o] %

6. CiNii
- “humulus japonicus” OR “humulus scandens” OR
“humuli herba” OR “antidesma scandens” OR
“Japanese hop” OR “wild hop” OR ‘“kanamugura”

OR “1F 277"
- 2014 °F / = A4

7. Medline (via Pubmed)

- “humulus japonicus” [Title/Abstract] OR “humulus
scandens” [Title/Abstract} OR “humuli herba” [Title/
Abstract} OR “antidesma scandens” [Title/Abstract}
OR “japanese hop” [Title/Abstract} OR “wild hop”
[Title/Abstract}

- 2014 o] %

8. Embase (via Elsevier)

- (‘humulus japonicus’: ab, ti OR ‘humulus scandens”:
ab, ti OR ‘humuli herba’: ab, ti OR ‘antidesma scan-
dens’: ab, ti OR ‘japanese hop’: ab, ti OR ‘wild hop”:
ab, ti) AND {[2014-2024}/py

- 2014 ©1F

9. CINHAL (via EBSCOhost)

- TI (“humulus japonicus” or “humulus scandens” or
“humuli herba” or “antidesma scandens” or “Japanese
hop” or “wild hop”) OR AB (“humulus japonicus” or
“humulus scandens” or “humuli herba” or “antidesma
scandens” or “Japanese hop” or “wild hop”)

- 20143 °]&



