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Ginsenoside Rh2 Ameliorates Lipopolysaccharide-Induced Acute Lung Injury by Regulating the TLR4/PI3K/Akt/mTOR, Raf-
1/MEK/ERK, and Keap1/Nrf2/HO-1 Signaling Pathways in Mice (Nutrients. 2018 Sep; 10(9): 1208)

An in vivo experimental study suggested that GRh2 has anti-inflammatory effects, and has potential therapeutic efficacy in major
anterior segment lung diseases.

S=2g0AM S0IAZH Rh2e S FS a0t H A0 Ciet X250t 410 AS5S BT

Ginsenoside Rg5 Ameliorates Lung Inflammation in Mice by Inhibiting the Binding of LPS to Toll-Like receptor-4 on
Macrophages (Int Immunopharmacol Actions, 12 (1), 110-6 Jan 2012)

The inhibitory effect of Rg5 (10 mg/kg) was comparable to that of dexamethasone (5 mg/kg). Based on these findings, Rg5 can
ameliorate lung inflammation possibly by inhibiting the binding of LPS to toll-like receptor (TLR)-4 on macrophages.
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Ginsenoside Rg3 Attenuated Omethoate-Induced Lung Injury in Rats (Hum Exp Toxicol. Jun 2016, 35 (6), 677-84)

The present study demonstrated that ginsenoside Rg3 had a protective effect against omethoate-induced lung injury in rats, and the
mechanisms were related to its antioxidant potential and anti-inflammatory effect.

S=2E0AM E0IAZEH Rg3= HEY0 T2 215 B0iH2 1 git= ifster oFF a1t 20|t

Ginsenoside Rg3 Ameliorates Lipopolysaccharide-Induced Acute Lung Injury in Mice through Inactivating the Nuclear factor-«B
(NF-kB) Signaling Pathway (Int Immunopharmacol. May 2016 )

Taken together, these findings in present study suggested that GRg3 provided protective effects against LPS-induced ALl in animal
model and might harbor the potential to be considered as drug for the treatment of ALl in clinic.
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(J Ginseng Res. 2012 Oct; 36(4): 354-368.)
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Thousands of literaturss have described the diverse zole of ginseng in physiological processes such as cancer, neurodeganerative
disorders, insulin resistance, and hypertension. In particular, ginseng has been extenively reported to maintain homeostasis of the
immune system and to enhance resistance fo illuess or microbial attacks tbrough the regulation of imaume system. Immmme system
comprises of different types of cells fulilling their own spevialized fimctions, and each type of the inmune cells s differentially
influenced and may be sitnultaneously contolled by ginseng freatment. This review sumumarizes the current knowledze on the
effects of ginsen on immune system. We discuss how ginsens repulates each type of immune cells including macrophages,
natural Liller cells, dendritic cells, T cells, and B cells. We also describe how ginseng exhibits beneficial effects on conirolling
inflammatory diseases and microbial infections
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INTRODUCTION

Ginseng (the root of Panax ginseng Meyer, Family  and are derived from the hydrolysis of saponins by heat-
Asliaceae), one of the most well known oriental medici-  processing [5]. Fermentation of red ginseng by intestinal
nal barbs, has been widely used a5 an herbal remedy for  microorganisms transforms sapomins into readily absorb-
various disorders [1]. Natural-dried ginseng is known 25 able forms such a5 compound K (20-0-D-glicopyrano-
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white ginseng, and red ginseng is prepared by steaming
frech ginseng root prior fo drying on the purpose of en-
hancing efficacy, safety, and preservation [2].

Ginseng contains various pharmacological compo-

=y1-20(S] protopanaxadiol) [6]

Ginseng has been well known as an immune modula-
tor [7-10]. Roots (mostly), stems, leaves of ginseng. and
their extracts have been used for maintaining immune

nents including 2 series of fetracyclic sapo-
)

nins . polypl com-
pounds, and acidic polysaccharides [3]. Ginsenosides
can be classified into three groups based on the chemical
structure of aglycones: the protopnaxadil group (e 2.,
Rbl, Rb2, Rb3, Re, and Rd); the protopanawatriol group
(2.2 Re, RE Rel, and Re2): and the oleanzne mowp (e..,
Ro) (Fig. 1) [24]. Among theze components, ginsen-

osides Rb?, Red, and Re3 are found only in red ginseng

and enhancing illness or miero-
bial atracks firough effects on immume system. Immune
system is composed of diverse types of cells with their
omwm specialized finctions, and each type of the immume
cells differentially responds to sinseng treatment. This
review summarizes the curent knowladge on the effects
of ginseng on immune system. Among the bundrads
of literafures on immune responses, we otly embraced
the reparts which used mice, rats, or humans as i vive

gemuumoma czess articls disriboed indar the terms of the Cre-
Commans Non-Commercal License (hry/creatiecom-
s aTciesy103.0) wichpemis ueicd aot-emmeil
‘wse, disTibution. and repredaciica i any medium. provided the original
ok i3 properly cied.
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APPENDIX 1

oS Zeltet Qlafzato| Ha|

Drugs Exp Clin Res. 1990;16:537-542., J Infect 2002;45:32-38.)

d =T (Biosci Biotechnol Biochem 2008;72:1817-1825.)
IL-1B 2 TNF-a O] 2|8 HEHLS &= (J Infect 2002;45:32-38,,  Biosci Biotechnol Biochem 2008;72:1817-1825.)
IL-122 NK M= % T MIZ X}= (Clin Chim Acta 2003;327:123-128))

. DCs

DC maturation markers 37} (MHC class Il, CD80, CD83, CD86)
IL-1 F TNF-a M8 57}
DC maturation markers &4 (CD40, CD86, CD1a, HLA-DR)
TNF-a, IL-12 2} IL-12°] £H| ZtA p40

. NK M=

XA Mel s 7HM (Agents Actions 1984;15:386-391.,  Drugs Exp Clin Res. 1990;16:537-542.,  Jpn J Pharmacol
1990;54:447-454., Immunopharmacol Immunotoxicol 1990;12:257-276., Immunopharmacology 1997;35:229-235.)
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B. M= Oi7H EHY

2 ol =X ME S/d T4 (Agents Actions 1984;15:386-391,  Immunopharmacol Immunotoxicol 1990;12:257-276.,
Immunopharmacology 1997;35:229-235))

T MZ 4 £X (Jpn J Pharmacol 1990;54:447-454.)

B ofF T T ME (Treg) 44 EZ

. AIO| E7}Ql(Cytokine) W&
AN H HAO| AO|EFIQI WEat 23
CHAI M| Z0f 2| TNF-«, IL-1B, IL-6, IFN-y A4
IL-2, IFN-y, IL-1a, GM-CSF M4 Z7}
TLR Z20f2|$t TNF-a, IL-1B, IL-6, IFN-y, IL-12, IL-18 ZA
Mol ZA Y U TNF-o Y IL-18 MH Za
IL-1B, IL-17 % IFN-y2| 2H| |
. Y HAQ| AO|E7}QI WED}f
IFN-y % IL-2 A& 25}
IL-1, IL-6, IFN-y % IL-12 4’4 F7}
Th2 ALO|E 7}Q1 (O] : IL-4)& S7IA7]111 Th1 ALO|E 712l (O] : IFN-y)E X

o
Th13} Th2 AO|E 711S SYUSHA Xt= (IFN-y, IL-2, IL-4, IL-10, TNF-)
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APPENDIX 1

X} Hio|2{A A (HIN1)2S| &
C. HIV-1(0f|0| = )
nef FHXIe| & A4l 4l
HIV-1 5 'LTR / gag £ &0i|

D. 7|E}
2 E} Hio|2{A, MNV o FCve| Hio|2{A 4% AH| (J Ginseng Res 2011;35:429-435,, ) Microbiol Biotechnol 2004;14:202-204.)

IgG, IgG subunits) (Agents Actions 1984;15:386-391.,  Int Immunopharmacol 2010;10:351-356.,

242} [41,66,118-121] (Int Immunopharmacol 2010;10:351-356.,  Vaccine 2009;27:2306-2311.)
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Inhibitory effects of total ginsenoside on bleomycin-induced pulmonary fibrosis in mice

(270 72 & H 730 tiet T M A0l X =)

(Biomedicine & Pharmacotherapy 114 (2019) 108851)

Bicmedicine & Pharmacotherapy 114 (2010} 108851

Comtents lists available at SdenosDirect =
Biomedicine & Pharmacotherapy
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journal homepage: www.elssvier com/ocate/biopha

Inhibitory effects of total gi ide on bleomycin-induced pulmonary
fibrosis in mice

Lu Yang™, Pan-pan Chen™’, Min Luo™®’, Wan-lan Shi*, Dong-shun Hou’, Yang Gao®,
Shang-fu X", Jiang Deng™*
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ABSTRACT

Pulmenasy fhecs i the fnal comome of & wariery of diffe galnea xy serel dnemes, and £ has
msar peshogenssia Theve & 5o effesrive drag teaenent, a0 the ehieal aogans & poc. e
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Treatment with TG (40, 80, asd 160 mg/ky'd) ameliorated pulmomasy fibrosks nduced by bleamyein & mice,
Acwnsegulied S apressin of TGF{1, Smadl, Smads, MMP.2, MMP.9, s tizme i b of mezalisprn.
Smadr
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and it & an important wurce of ECM and cytckines they  axygen fee radicaks

Goresponding awhor at Key Labomtary of Basic Pharmacsisgy of Mintsry of Eduearion and Joior Inremarion] Rescssch Laborasnry of Phnomedicine of -I-I_ Et |
i g g iy i ot S HI2S LIE
Emal oddress dengiiang]2254fskm.com U1 Denglh. — a o

* Theme mhors contrib £ eqally to this wark.

bige://doLarg 10,1016/} blapha 291 08851
Receled 3 daamary 2019, Recelvad fn revised form 1 Agell 2019; Accegred 2 Aprll 209
oIy @ Unsversiey. Published SAS Thisman
Uit/ creativescommons. ooy licenses Y NC NIV4.03.




E0| ZIN .= AMO| = (Rg3, Compound K) o] & n&ot #H

1. Effect of Rg3-enriched Korean red ginseng (Panax ginseng) on arterial stiffness and blood
pressure in healthy individuals: a randomized controlled trial.
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. Rg3-enriched Korean Red Ginseng improves vascular function in spontaneously
hypertensive rats

(Rg37t Z=tEl N2{84/0] DY Fo| datV|ss &g Al7ICh

(Journal of Ginseng Research Volume 38, Issue 4, 15 October 2014, Pages 244-250)
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3. Rg3-enriched Korean Red Ginseng enhances blood pressure stability in spontaneously
hypertensive rats.

(Rg37t H2tEl n{Z40] Y FSO0|A UM Y
(Integr Med Res. 2016 Sep;5(3):223-2
[Z2f]

REKRG (Rg3E 0| &13}
20l £|9l2e i, Rg3E HO|

. Ginsenoside Rg3 inhibits phenylephrine-induced vascular contraction through induction of
nitric oxide synthase

(Ginsenoside Rg37} 4t2t 4 ghd 240 REE Sl HE2H =2 R0 oot dat =53 XSt

(Br J Pharmacol. 2003 Oct; 140(4): 661-670.)

[21H
M=ZAE0M S0|ALZL] Rg3E iINOS(NO BHd 2 4)2| MdS FE510] NO(MEHE )7t &
o|gts S0t ol 0|42 EYS RF= 7|2 USSR ¢ 5% &80|Ct
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5. Ginsenoside Rg3-enriched red ginseng extract inhibits platelet activation and in vivo thrombus formation
(ZIM[ L= AFO|E Rg37t Z2tE B4 FE20| EA T 2hdstet WAL 2™ dde AHStoh
(Ginseng Res. 2017 Oct; 41(4): 548-555.)

5iRg37t B40| &7 E SFE=S(Rg3-RGE)2 & F ool vloHst] Ha
o

20| &+
HeezM e = e E2 NUNZEA2 7f

6. Inhibitory Effect of 20(S)-Ginsenoside Rg3 on Human Platelet Aggregation and Intracellular
Ca**Levels via Cyclic Adenosine Monophosphate Dependent Manner

(Cyclic Adenosine Monophosphate Dependent MannergE &2t 217to] AT S8 I MIE LY ca?t 20| CiSH Ginsenoside Rg3-S2|
AH =15
(_IIDrev Nutr Food Sci. 2018 Dec; 23(4): 317-325))

[7a"I'-H
£ = [Ca2+] mobilization2] 2 X|, cAMPE|'2 2| 5, inositol 1,4,5-triphosphate receptor |
SEH JFS Fo=2M E8 U E2TSHANE Soll a3 g = AS0| el

M2 A2l 75 dS B2o{F2 L}
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Effect of coadministration of enriched Korean red ginseng (Panax ginseng)

e 1 and American ginseng (Panax quinquefolius L) on cardiometabolic outcomes
*»KSG Journal of Ginseng Research . . . .
L in type-2 diabetes: A randomized controlled trial

Wae

journal homepage: kitp-//www. ginsengres.org

Research Article

Effe f coad mini i f enriched K ed gi Pa =) = = =
sisene) an American iveen (P Qe D on (2] 341 0= ool A 2 S =Fof| A0 HZCiAr Zat0]| Tt ; IOz 29)
cardiometabolic outcomes in type-2 diabetes: A randomized

controlled trial

o, T i) e (Journal of Ginseng Research, 2019)
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The aglycone of ginsenoside Rg3 enables glucagon-like peptide-1 secretion in enteroendocrine cells and alleviates hyperglycemia in

type 2 diabetic mice. (Sci Rep. 2015; 5: 18325.)

AN MZASHS E8| EO0|ALEZ L Rg37t 2 Yl I (enteroendocrine NCL-H716)0|A| 7t& Zot GLP-1 MM &
22 3 220l %2 #oiFn ULk

MO =2

Bifidus fermentation increases hypolipidemic and hypoglycemic effects of red ginseng. () Microbiol Biotechnol. 2007 Jul;17(7):1127-33.)
oA 22t L D OXE =X HF= 210t

= SO0[ALZ Hl Rg32t Rh20|| 7| Q8= HAS

20(S)-ginsenoside Rg3 enhances glucose-stimulated insulin secretion and activates AMPK. (Biol Pharm Bull. 2008 Apr;31(4):748-51.)

G2 HE Qe Z2E2z oot Q= oEdelignt els W (insulinit )2 2822 LIED S=ddi MEAES Sl

E0|AEHRG3(S) = BTFEZTESHAAL (Oral glucose tolerance test)Of| A Q&2 MH S [XTOZM HGY+X[E AM WM, HIT-T15
MENME sk QEXMCE Qg 2H|E Fs= A2 =olet = AURULE Rg3& tXEC=E
27tX| 2 EX4St=0| StLt= Rg3(S)0| L CHE StLt= Rg3(R)O|CH & At Z1} Rg3(S)7F Rg3(R)Ofl HIsH 2t e 217t f ALt 240

2t E[RACE O] A2 Rg3(S)7t Rg3(R)O| HI3H 20| &2 =7| {222 THEF =0

Compound K attenuates glucose intolerance and hepatic steatosis through AMPK-dependent pathways in type 2 diabetic OLETF
rats. (Korean J Intern Med. 2018 Mar;33(2):347-355.)

pound-K7}
t21Z (glucose
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https://www.ncbi.nlm.nih.gov/pubmed/18051323
https://www.ncbi.nlm.nih.gov/pubmed/18379076
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ZIM| .= AFO| E (Rg3, Compound K) 2] & S

Protective effect of ginsenoside metabolite compound K against diabetic nephropathy by inhibiting NLRP3 inflammasome activation
and NF-kB/p38 signaling pathway in high-fat diet/streptozotocin-induced diabetic mice.

(Int Immunopharmacol. 2018 Oct;63:227-238. Aug 11.)

g UTE2 o 7t 25ta d4ct T 2EE T otLiz LIS AT dRetet AN detEez et & H1=Compound-
KOl Y AT CHS 2HE Ooff O A =QISHRACE I Zit= Compound-K7t DN2J *._"goﬂ*‘l ROS?| 7 &l Nox1J-'-f Nox42| 1tetsiS
BUHOE ZAAME = AZ2 B0 FA2M, £33 Compound-K= MDATES HF10 SOD A GSH-Px2| &d2 T7HAZ2EMCompound-K

%
01927} DNOF 20 A] NADPHALSH 4 9912 38 RO RN A% Ao AEFAS O & + 982 HOiZTh 1 Q0| £ el

—

ChYSH ATt Compound-K7 Bind AFHO| 40 SYHO BME 21 ASS 0f7[ef F1 ULk,

Compound K protects pancreatic islet cells against apoptosis through inhibition of the AMPK/JNK pathway in type 2 diabetic mice and
in MING6 B-cells. (Life Sci. 2014 Jun 27;107(1-2):42-9.)
(AMPK mediated JNK pathway) 228 E3l E0|AIZ Y Compound-K7} islet M Z(&#HAE)2| AHHO| T8 255t= 2at7F Ucks A
UULE O] A= SO0[ALEH Compound Kol Mo| f8%t &k 2WE & £+ 20, 1 2= (AMPK mediated JNK pathway)
WEE AN HEIMZL| AFEE 2o =i R0jX|= Z1H0|Ct

Hypoglycemic effect of protopanaxadiol-type ginsenosides and compound K on Type 2 diabetes mice induced by high-fat diet

combining with streptozotocin via suppression of hepatic gluconeogenesis. (Fitoterapia. 2012 Jan;83(1):192-8.)

S=HES 55H EOIME'-.J Compound-KE 28 =30 02 20t40[2t= A0| =l RLt & Ao Zite= ZH0|M PEPCKRF G6Pase2|
I'-Pé*g 7‘I’tl HFD/STZO| 2o =& 2 S HOj| CHSH Compound-Ke| Q1& 2l 2 & (insulin-sensitizing capabilities) 2t

ances insulin secretion with beneficial metabolic effects in db/db mice. (J Agric Food Chem. 2007 Dec 26;55(26):10641-8.)
IetsMIit(%‘FHiH’@)e A8 MZ=ARS o A1t Compound K7t s Q|EXH L2 Qs 2HIE SHAIZ20, ICR F & 0[5
At BRE=YESHAAOGTT)0A Compound-Ke| Ql& 2l 2H| HTI 20 oI*H gl L O #XIW HOotX|= A2
Z1= (ATP-sensitive K+ channel)2t 2tH0| U2 A2 2Lt 2 A E &4l 22|= Compound-K7} Q=2 2H| 2 Ql& 2l Xt
7<| 2otz 2 G kX0 CHo X[ = ALt 7H*1X1IEA1 e g 7hsdgo| ALt _F_*OH'_ UL
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