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Research status on pharmacological effects of ginsenoside Rh3
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Abstract; This paper reviews the research progress of the pharmacological effects of ginsenoside Rh3 in recent years. Ginsenoside Rh3 has a variety of

pharmacological activities, including anti-tumor, anti-oxidation, anti-inflammatory, anti-apoptosis, neuroprotection etc. It plays a significant protective

role in several kinds of diseases (such as colorectal cancer, ovarian cancer, leukemia, retinal degeneration, postpartum uterine bleeding, myocardial

ischemia-reperfusion injury, renal chemotherapy injury, chronic dermatitis, ultraviolet-induced skin disease, Alzheimer’s disease, and so on) and

shows lower chemical toxicity with the possibility to be deeply researched and developed.

Keywords: ginsenoside Rh3; anti-tumor; anti-inflammatory ; anti-oxidation; anti-apoptosis; neuroprotection; intestinal microflora; review

ANZ: (Panax ginseng C.A.Meyer) f&—MJ R A\ H
el HR DT s A A, BAT R e A g il 2R
HEAP e AZ AT ( ginsenoside ) /& N2 J& i
Wi F BRI 22—, VU BR = ik B e BB H 15 A= )
HATIZ G HETE ™, AL 3N S0 32 220 M Ak
532 —K ReS, BAHUIE iR MBUEIEET . A
Z A ReS FIFE AR AR A2 81 R3S
AR R A5 T 2 B M T7 T LU SR AR 2T A AL
F1007 0 ABBAF Rh3 15 F RN Cy Hy, O, , M43
TN 604.86,

ARSI AEARA KNS AT Rh3 TEPUIME BT
A PUAARE RN BT T 4 Dy T Y 24 B ST AT &R
G IH ARG , B ER G HOBTE YIRS B, i IR
NS — P4 S

(U H] Bl Dt &8 & EJ7 L W5 s |
(2018ZHYL0217)

[MEEIA ) REFRAE, 55 Lo A, EBNFH BN ATRIT
B 5E T A

[EE1EE ] Fa, FAEBEI, B8 LR A S0

E-mail ; jeanbob_wang@163.com

1 B E

H AT R g 2590697 LRI 25°0 &, L 44k
IT 2507 25105 965 20 B 0% TR Bt | 2 X6 TF 40 it 1 hl—
FE R, NS RBATE I KR 0936 oy, v Y 2
A3 T 00 e e A e EL A o ) 4N A
Xif 1E B AN A d PR el

Cong 255" LUK G SW1116 20 J i BF 5%
T ASEAT Rh3 WP &, 85 R B, AS 2 if
Rh3 ] 3 3 551) 5 A [ AOR P (7 120 wg/mL B4 3
N 62.1%, NS 2AF Rh3 WAMEI/EHAE 9 h H B,
12 hak B AE, TR 48 h) 400451 K i J 20 B A 43
B HALHI T RESE VAT T A5 B s SW1l16 4
S SR 9B 11 (eyelin) R0 399 8 1 AR 1 B4 ( eyclin
dependent kinase, CDKs ) S PNE 3 <5
Rh3 A g 3 [ Caspase-3 Bk K, et SW1116
MM,

TERINRE TR B N 25 968 SW480 4iffirh , NS B AF
Rh3 [R5 12 551 8 RS 1Ak 0 s (R AR A5t 1k 00 ol 235 i 9 400
BRI S P T

BESCIHAE I B, NS 84 Rhs b BR , Al
2 I TR 67 e AR B0 5590 200 i 3R SKOV-3 13 4, IF:



- 08 -

g BE 220k 2021 AR5 55 55 2 1) SH.J.TCM, Vol.55,No.2, Feb.2021

BEH N T A & B H Caspase-3 #1 Caspase-9 [ 3
15, AZRAF Rh3 XG040 & SKOV-3 BA
F SR R, AL AT 68 28 i e shan i iy 7e
TR AR SR, O AR5 WAL B B2 2 100 pg/mLL
VEFIBFE] A 8 h i CH TR i PR

AR MR AR WL P I A S LI R
) DGR N R S P /72 o o o N A BT (Y T
HRPRLAAM , A AIRE 20 AL I HL-60 A 48 A 531k
T2 G IR S R 4ERE 78 H g h , A2 Rha 7]
TE G,/S WIBH 1 A4 RL 40 L 1 10095 HL-60 26 i 9 4
FLJEI 555 Ak TS R T e L k4 i

R AR WK, NS A Rh3 Al RE RN
i g6 U T AR R A0 A7 R R AL R T
PP T AR SCHE 1 23K, 175 3 08 T A BEL Lk 40 A R 49155
IR AR ER]

2 mElL

1% PE4 (reactive oxygen species, ROS) 1) 7= 4= Fll 4
ATV e R 22 A 5 o 458 0 1) e 5 BRATL ], ] 51
W S B AR S I Y 2 P % T S D R R A EL A
PG, NS RIF Regs HA TR ROS 1fE 11,
HAREY Rh3 A2/ I3 >0,

SRHIM Ik JIE HRSR 23 X0 TR O S 5, 2% - 12 241 i ( retinal
pigment epithelial cells, RPEs) 181 [’ 5 #2275 40 iy
(retinal ganglion cells, RGCs) 4= 4 g 75 14, A TTT75 &
PP A D R R SR, NS 2 AF RK3
(5 mg/kg, AL BE 30 min) A 3% S /N BB KR
microRNA-141( miR-141) %Kik Keapl F I F E2
AHDC IR 2 (Nef2) 3T , R I AR 3P /N BRI FEE 4 52 15
S MRS I ST A IR R, NS B A
Rh3 (10 wmol/L,30 min) ] 4| 7M1 T ) RPEs Fl
RGCs [ ROS 7= AT/ AR T4l st 1=

SEbE 3 P A 1L (oxygen glucose deprivation
reoxidation, OGDR ) 23 % 7 + 5 W B 240 M 4 1k i
B0, Wang 45 31 BF9E % B, A B 08 1F RhS
(10 pmol/L,2 h i &b H) AT f 47 & P I 41 Jid 50 32
OGDR Wi fh, HiZ T REAK AT Nef2 {5 5 3 % 1 300
ANZBAF Rh3 1755 Nif2 (Ser-40) B R L Ml Keap1-Nrf2
fif B, 3 Nrf2 25 RS A ) o7, TS5 8b S804k 711
Wi 157 TG SR e s PR A e s RN R GR ) O HL N2 B0
Keapl HYREERII AT BR AN Z: A Rh3 %55 A I 40 i
f4T OGDR AEM, AZ AT Rh3 I& 1] 4 &0 55 OGDR
T E IR ROS B4

FER P ZE H 224 o PR T KRR i 3 L R
i =0 B (lactate dehydrogenase, LDH ) | Ifil 7 UL iR 384 it
(creatine kinase , CK) FlIA % ( malondialdehyde , MDA )
IKFEH B T 5 , A ALY B Ak B ( superoxide dismutase,
SOD) K- 3 JAIE, A2 HF Rh3(4.8.16 mg - kg™ -

d™,7 d) AL BEAT LR 2 AR A A b

ST FIARBFEAE R $R Nif2 55 1% S B
A RESE AN Z 1T Rh3 & 5T S A 401 03 1 G O o
Pl
3 K

PRPY S 25 SRR BT 7T e R 175 5 1 /N LA
B RAAI T NS AT Rh3 HAT 53 19 98 i 463 493 910 1
YERL, W3 o 3 9 B W 40 i A 1 3 R A g
( eyclooxygenase , COX ) -2, 1/~ & (interleukin, IL)-18
F 988 SR HE I F-a ( tumor necrosis factor-a, TNF-at) LA
LA BhPE T(Th) 40" A= B9 T8 3K (interferon , IFN) -y
B E P08 1 B A B B, LT b, A EH Rb3
A D ) A R 5 1 0N BUCE R B BR R NF-kB Y
DNA 45515k,

SBRFARAML, ASBH R3(5mg - kg ' - d ',
7 d) THUAL B AT I 2 ARG o JUL dte o R AR L R B L
2L HE 9 S PE N (TL-6  TNF-a) 7

R L E IR A M 4R T B ( granulocyte

macrophage colony stimulating factor, GM-CSF ) i ZH 21 %

i 1 2 T, 7E 2 R H B S e 1 A4 P 4 ol B
BRI AN S B kA3 Fh A K R AR
A g A1~ 40 GM-CSF A5

Chung %57 58 KB, NS A7 Rh3 1] K2 51
2k B(ultraviolet B, UVB) FEH55 511 SP-1 £f FUJE i 40
Jfd GM-CSF k7K, UVB 7E 10 min B 175 5 41 g 1
T BB ( extracellular regulated protein kinases,
ERK) OB AL, 11 A Z 52 Rh3 (10 wmol/L, T 4b F
24 h) AT LAREAR ERK BYBERRIL . tbAh, AZ B4 Rh3 ik
AINE UVB S ERK [ LR 5 2 A K H T2k
(epidermal growth factor receptor, EGFR) fJB§fRfk, X
sk M B\ A Rh3 X GM-CSF 23k B3 198 B
EGFR W& L r FEAIR

Park 25" 5% A2 AT Rh3 %F UVB #5519 SP-1
AL LA GM-CSF 235 B3l /E H , X A S
B Rh3 (4.8 wmol/L, FilAb P 24 h) AT 5 &2 446 BH 11
GM-CSF 7£ UVB B 821 SP-1 £ 5 JE 1 40 g rp i 72 A=
FURE, I HLX A i 4E F 2 B T8 134§ C (protein
kinase C,PKC) Fl ERK R Ak 1 AR T2

Lee %5 W 58 & B, N2 % 4F Rh3 (10, 30,
50 pmol/L,16 h) X}F & 24 (LPS) Hl3#E i) /)N e Joi 441 g
HAPREN, HAXDIRE MY & 0] BE &l X} 574
FABERR IO 1 2R O (AMPK) SR IS 5 00 78

BEAILEE 3-3 M/ 25 F1 N B ( PI3K/Akt) | janus 3 i

155 5% 5 % ST - 1 (JAK1/STAT1) il NF-
kB/Nef2 [T, B A2 245 Rh3 AT BEXT A /NI ot
S Ab 1) 25 Fh A 22 D) e 2= AL A WA TR I E A
R 2N ) NS A Rh3 A] i RS S A T



.99 .

R EE 226 2021 AR5 55 45 2 3 SH.J.TCM, Vol.55,No.2, Feb.2021

i B /N A S &R (lilly laboratories cell-porcine kidney 1,
LLC-PK1) Y RAEST T

BAT T 45 542 /% , AMPK \NF-«B il ERK {55
T RE R A S B Rh3 ZEDTR MBS
4 HFUAT

B B0 B4 A0 o BE R T T WL T 2 R R G
o, A LA PR (O LR BE ) | pl 22 3B AT PRS0 (BT /R
DRI ) L RGN (AR S BE BB 25 5 1)
S B P T EOR WAL SR AL

TRARFFE I NS Rh3(16 mg - kg™ - d ',

7 d) ATl L 2L Caspase-3, L JH.O LA fg B 74
-2 [ Bal-2 DL Bax 25 1023k, 200 AL
AT IS DA B JIL R 1 1 45 4 ke 3 DR
YER

IR 2 96 9T 25 b S8 AR B A A AR IT 2 2
— U R Y RV TR B R BRI T
R FEARSMIFSE H NS AT Rh3 (10~100 pmol/L)
A ARG A I 75 1 240 LS D AR, 5 )
BFHEAT T 2 T R A 20 L 73, LS IE N2 52 Rh3
PP T T, G5R LB, SIERRIT A, NS 2
1 Rh3 (100 pmol/L) AT & & 31 il 4 T~ 40 jf ( ' 3T iy
LLC-PK1) " |

BLAR L, 400 22 28 )73 Ak 19 25 F U8 ( MAPKSs ) -3
TAF S FYIRAEN- T AS B H Rhd 1 F -4 7E
EOCHAMER . SERTRIBESEh , KSR Rh3 (W B2
A 5~80 wmol/L i) X A HepG2 40 g B AT HH 45 1Y
MM FEAE Y T S A R AR, A S BT Rh3
A DATZEA TR g 3 M 5 00 BEARAL T 25 1 '
B ATV TE R BEARAL T BIVE FH I 259, ek 7 24
AT IeE 240 L s AT DAPRAP IE A
5 HzgEEE

LT AE B S ¥ ( acetylcholinesterase , AChE ) 11 ] 5]
W27 WRSE , P38 3k 4t e 1o AL Bl R 7% P >F e s D\ R B
5, BRI, BT %O Ak &8 BIVE R, #bifEH T
RITICIC G B E 25 Y EGEA B R N sh ) 52 5
FEAPEOT S g I T G AR R B ST TC A2 e /N B
B RIS BT Rh3 (10 mg/kg) 1] 5955 75 B 2% 19l 155
SR 1R Y -2 5 R Morris 7K 3 B iC A2 V8GR | °] RE
AN ACKE I P I 3G 0 i 5 1 5 v ot 22 %8 5 TR 5
( brain-derived neurotrophic factor, BDNF ) HJ 3 15 Fl
cAMP 2 i 7G4 45 & 8 1 ( cAMP response element
binding, CREB) i fL ok 4P iC A2 BRI, 1 TATT 5% 45 23
P8, NS A7 Rh3 B 2 1k AR ek g il 40 il 750 00 v
el MO, ASRAF Res IR , 161738 P mT st
M A S AR Rh3, 1M Rh3 X012 Bl b 22 B0 3 58 1)
Y ER" , EAMREN, HEEETHEAS R
T Rb1 AUZGRRAE I AR NS 21T Rgs Il Rh3 K

FEZRERY TR AN DL ] 34 oA 52 4 ) W, (HL 7 3 1 7 ] 6 [
P A S BT Res MARSER,

L LWL 2E B Ca® -ATP [ ( sarco-endoplasmic
reticulum Ca*'-ATPase , SERCA ) J& [JL3¢ ¥ v i) — Fh 5 22
it , AT TR A RS , DR RO LR R E o HAEC LA
LAY B R T AR AR, 240 LA i A Bk af
FHETE)S , Z 400 L SERCA 635 /K1 2 B AIC, 4
M5B F I8 2B, HoE s, AZ R H Rh3 (16 mg

ckg - d7,7 d) TR ERE AN SERCA ik K, Y
20 B VA6 T X R B LR ot 5 1 450
W E R,

W R, A B Rh3 HA AR H e, 25 A
Z AT Rh3 IR EEA KT 120 pg/mL B AR S50 1ML
WG, A& LA . 3 o B E o
W, DRI a2 3 AT BE SR 9F 5 e o 2 N 25 B 1 A
PRt EE S
6 T&MH

ARMIFSE s, 72 BV2 (/NN BT A0 A ) st &
P/NBE R 2R LR, A SR8 AF Rh3(0~50 wmol/L) 7F 48 h
A RRZ R AR e

RPEs fil RGCs £8 0~30 pmol/L A A Z W21 Rh3
AEHE 24 h 5, HANMLRE ) JCEA AR

YA FEPESLES R, 1~1 000 wmol/L #Y NS AT
Rh3 4b B SP-1 ffi it JE 20 L 24 h S R W40 i
W

AZRAF Rh3(0~200 wmol/L,2 h) X5 3 /N
B

RN TE R BT, /N BB B A N T 6 AN S A
Rh3 (5 mg/kg, Ak ¥ 30 min) K B B 3 7 &
e

A1, 2018 48 IS AT Rh3 S EEN 2 —1)
Fif9 4 ( Redsenol ) N5 R I8 4% 38 1 7 52 [ BSCG
(Banned Substances Control Group ) iAilE, % & MEH —E
B (https : //redsenol.com/16019. html ; www. bscg.org)
AAAT e KRB AL S B BUR I R 3 56 o 3 Uk N 2
B Rh3 I RIT R
7 R

i b ANZRA RhS Tl 2 A 2ETRER
FEPUMR PURAL TR AE PUIH 1255 22 07 I Y 2 BEE
P, BARS AR EAR, AT 7E K 9 L U0 59 | 1 s, HE R
BRASYE 77 IS B O LGSR i P T A B AT
Pt MEPER 8 5 AN B R | BT R O R S 2
PP IAR 2 R PEIRITAE T, A, AZ 24 Rh3 7]
RE/Z T TENY ACKE #4177 H PKCS #if50) , H o8 ) 245
AT e 5 A E AT K

WA B HOR ERRMERLS T HA Y
5 (HHAETA S 217 Rh3 B 20T L 8 1 sE 8t 4k 27



- 100 -

g BE 220k 2021 AR5 55 55 2 1) SH.J.TCM, Vol.55,No.2, Feb.2021

B BARATRAIF RIS, Kok, KSR
PR LA Rh3 125 B T 20 18 SR A AL A
AR R DUY i 8H FI R

Sk

[1]

[2]

[3]

[4]

[6]

[7]

[8]

[9]

[10]

SR, B 58 07 5 NS VIS S X i e PR AR S SR
HE i HGEF (TNF-a IL-17 KIS 1]. i R 2420, 2017,
51(1):50-52.

CHRISTENSEN L P. Ginsenosides chemistry, biosynthesis, analysis,
and potential health effects[ J].Adv Food Nutr Res,2009(55) ;1-99.
LI W,YAN M H,LIU Y,et al. Ginsenoside Rg5 ameliorates cisplatin-
Induced nephrotoxicity in mice through inhibition of inflammation,
Oxidative Stress,and Apoptosis[ J].Nutrients,2016,8(9) :566-583.
CHU S, GU J, FENG L, et al. Ginsenoside Rg5 improves cognitive
dysfunction and beta-amyloid deposition in STZ-induced memory
impaired rats via attenuating neuroinflammatory responses [ J ]. Int
Immunopharmacol ,2014,19(2) :317-326.

DONG Y,FU R, YANG J,et al. Folic acid-modified ginsenoside Rg5-
loaded bovine serum albumin nanoparticles for targeted cancer therapy
in vitro and in vivo[ J].Int J Nanomedicine,2019(14) :6971-6988.
KIM E J,JUNG I H, VAN LE T K, et al. Ginsenosides Rg5 and Rh3
protect scopolamine-induced memory deficits in mice [ J ]. J
Ethnopharmacol ,2013,146( 1) :294-299.

SHIN Y W,BAE E A,KIM D H. Inhibitory effect of ginsenoside Rg5
and its metabolite ginsenoside Rh3 in an oxazolone-induced mouse
chronic dermatitis model[ J |.Arch Pharm Res,2006,29(8) :685-690.
KIM Y S,KIM D S, KIM S I. Ginsenoside Rh2 and Rh3 induce
differentiation of HL-60 cells into granulocytes: modulation of protein
kinase C isoforms during differentiation by ginsenoside Rh2[ J].Int J
Biochem Cell Biol,1998,30(3) :327-338.

CONG Z, ZHAO Q, YANG B, et al. Ginsenoside Rh3 inhibits
proliferation and induces apoptosis of colorectal cancer cells [ J].
Pharmacology ,2019 ,105( 5-6) :329-338.

LEE H L, KANG K S. Protective effect of ginsenoside Rh3 against
anticancer drug-induced apoptosis in LLC-PK1 kidney cells [ J].J
Ginseng Res,2017,41(2) ;227-231.

[11] QUAN K, LIU Q, WAN J Y, et al. Rapid preparation of rare

[12]

[13]

[14]

[15]

[16]

[17]

ginsenosides by acid transformation and their structure-activity
relationships against cancer cells[ J].Sci Rep,2015(5) :8598.

Mhrf— MW A ST, 45 NS AT Rh3 o 25 i s 2000 344 5
ST ] P E B, 2010,30(18) :2644-2646.
RESCEy, R SR, VIV, F. NS BT Rha A B 595 40
SKOV-3 35 sz ma [ J]. H E A fr 1, 2018,33(4) :908-911.
RESC) R, L. AR Rh3 XTAGNSE A0 SKOV-3
A RIVE ST T ] M R IR BE R AR 2441, 2018 ,52(1) 1 15-18.
TANG CZ,LIK R,YU Q,et al. Activation of Nrf2 by Ginsenoside Rh3
protects retinal pigment epithelium cells and retinal ganglion cells from
UV[]].Free Radic Biol Med,2018(117) :238-246.

AHN S,SIDDIQI M H, ACEITUNO V C,et al. Ginsenoside Rg5:Rk1
attenuates TNF-a/IFN-y-induced production of thymus-and activation-
regulated ( TARC/CCL17 ) and LPS-induced NO

production via downregulation of NF-kB/p38 MAPK/STAT1 signaling

chemokine

in human keratinocytes and macrophages [ J].In Vitro Cell Dev Biol
Anim,2016,52(3) :287-295.

YOUNG R W.Solar radiation and age-related macular degeneration[ J].
Surv Ophthalmol , 1988,32(4) :252-269.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

JIN J, YING H, HUANG M, et al. Bioactive compounds in green tea
leaves attenuate the injury of retinal ganglion RGC-5 cells induced by
H,0, and ultraviolet radiation [ J ]. Pak J Pharm Sci, 2015, 28 (6
Suppl) :2267-2272.

MULLINS T L, MILLER R J, MULLINS E S. Evaluation and
management of adolescents with abnormal uterine bleeding[ J ].Pediatr
Ann,2015,44(9) :e218-e222.

VAN DE VELDE M,DIEZ C,VARON A J. Obstetric hemorrhage[ J].
Curr Opin Anaesthesiol ,2015,28(2) :186-190.

DEERING S,ROWLAND J. Obstetric emergency simulation[ J ].Semin
Perinatol ,2013,37(3) :179-188.

WANG X M, SHE C, LI Q, et al. Ginsenoside Rh3 activates Nif2
signaling and protects endometrial cells from oxygen and glucose
deprivation-reoxygenation [ J ]. Aging ( Albany NY ), 2020, 12 (7).
6109-6119.

FRA R, FAE, % AS BT Rh3 FUARH R O Lk
RO AR I E [ )] e i R 2424 711, 2017,35 (1)
2783-2786.

FERAR AT, EHE,F. AS B Rh3 Ak B R RO LS 0
FHEES R RIS (1] AL T PR RE 541, 2017,19(1)
42-45,

FERAER, TEE, 5. AS BT Rhd Fb B R R LB L
TREE R RO NH L H caspase-3 MFEFA[J]. KFEREZ K
2F2ER,2017,33(1) 1 13-15.

BECHER B,TUGUES S, GRETER M. GM-CSF: from growth factor to
central mediator of tissue inflammation [ J]. Immunity, 2016,45(5) .
963-973.

CHUNG I,LEE J,PARK Y S, et al. Inhibitory mechanism of Korean
Red Ginseng on GM-CSF expression in UVB-irradiated keratinocytes
[1].] Ginseng Res,2015,39(4) :322-330.

PARK Y S, LEE J E, PARK J I, et al. Inhibitory mechanism of
ginsenoside Rh3 on granulocyte-macrophage colony-stimulating factor
expression in UV-B-irradiated murine SP-1 keratinocytes[ J].J Ginseng
Res,2020,44(2) :274-281.

LEE Y Y,PARK J S,LEE E ], et al. Anti-inflammatory mechanism of
ginseng saponin metabolite  Rh3 in lipopolysaccharide-stimulated
microglia: critical role of 5°-adenosine monophosphate-activated protein
kinase signaling pathway [ J].J Agric Food Chem, 2015, 63 (13):
3472-3480.

WAKABAYASHI C, HASEGAWA H, MURATA J, et al. In vivo
antimetastatic action of ginseng protopanaxadiol saponins is based on
their intestinal bacterial metabolites after oral administration[ J ].Oncol
Res,1997,9(8) : 411-417.

AKAO T,KIDA H,KANAOKA M, et al. Intestinal bacterial hydrolysis
is required for the appearance of compound K in rat plasma after oral
administration of ginsenoside Rb1 from Panax ginseng[ J].J Pharm
Pharmacol ,1998,50(10) :1155-1160.

ERARED, TR, 5. AS B Rha T4k HxC LGk 49
FAROIRRCL UL R Ca*-ATP B8 B [ )], AR AL
IR A 2435, 2016, 18 (10) : 1077-1081.

SHEN R,LAVAL S,CAO X, et al. Synthesis of A20-Ginsenosides Rh4
(20E)-Rh3, Rgb6, and Rk1:a general approach to access dehydrated
ginsenosides[ J].J Org Chem,2018,83(5) :2601-2610.

g 5K
A B B9 .2020-07-19






