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REL Rh, L1 Beclin-1. LC3A. LC3B. ¥3i5% Caspase-3 R iAMH N Bax/Bel-2 {8, J#iF MAPK. ATK. ERK {5 5l #;
M A LES] (3-MAD 431155 Rhy X KGlo 403G SI RS T /EH . 4518 Rh, 1T REEI S MAPK. ATK. ERK fF
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Effect of ginsenoside Rh, on proliferation and apoptosis of KG1a cells by
autophagy pathway
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Abstract: Objective To investigate the antitumour activity of ginsenoside Rh, against human leukemia KGla cells through apoptosis and
autophagy pathway. Methods CCK-8 assay was used to screen the most effective ingredient on the proliferations among ginsenoside Rh, in
leukemia KGla cell line; FCM detected cell apoptosis; Hoechst staining observed the cell morphological changes of apoptosis; Acridine
staining detected Rh, effected on autophagy; Western blotting and RT-PCR detected the expression levels of the proteins closely associated with
autophagy and apoptosis. After joining autophagy inhibitors, using CCK-8 to test the proliferation activity of cells, cell apoptosis was measured
by FCM. Results CCK-8 indicated that Rh, could inhibit the proliferation of KGla cells significantly with dose- and time-dependent
manners; FCM indicated that Rh, induced apoptosis; Hoechest staining showed that KG1a cells had typical apoptotic morphological changes by
treated Rh,; Acridine staining revealed that Rh, cause increase in the number of acidic autophagy vesicles in cells, causing cell autophagy levels
increased; Western blotting and RT-PCR results showed that Rh, increased the expression of Beclin-1, LC3A, and LC3B, activated Caspase-3
and Bax/Bcl-2 rates, and MAPK, ATK, and ERK signaling pathway; After using autophagy inhibitors (3-MA), autophagy crippled that Rh,
inhibited the proliferation and induced apoptosis in KG1la cells. Conclusion Ginsenoside Rh, could significantly enhance autophagy through
activated MAPK, ATK, and ERK signaling pathway, and then inhibit the proliferation and induce apoptosis in KGla cells.
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N2 Panax ginseng C. A. Mey. 1E A E LS
) AV RS T TEZ AN, AS5E1F Rhy
(Rhy) RASRIRIEERS 2 —, &1 TS5y
BRRINIR NS R AR S A B, Hag
PG Ao /N BE LT, FATIRSRIUh
TR SR AR ORI 7 THI BT 5 1,
Rh, MPUimREREC A V2, BERTRHAAN M. 55
bR A R AR R R AR 5 SR 4t Sy
AT . IR R, ST i s A Y
PG DhRE, B LA HRPTRE ST, AT
IR A, SRR 2 25,

TEEARZ Y, BWRE—ME BRI AR 2
SRR, fEdERFANRAARHET A HRA Y, 4
FET-A0HE 3 AP, RIRAE. ST Wi A
Too MR PIEAET T, AW AT RELLE T TR
EFAE IR A, T R 4N i T 8
VERD, AT LAGRS R i, th ] AR A3 g 4 ™
DRI, AR SEEGAAF T Rho X0 L5 41 i KG 1o 355E 1)
SO, N E W T A BRI EE AL, O Rhy
I TG RTRT 7 1 1094 5958 S A0 FH B LAl .

1 #8
1.1 ZRpatk

N EHLF KGla 40 MIFEIE FFifE ATCC 4% .
BECIBONE KT KGlo 41ILL 5X 1081 $fd T
& 10%JA245 M35 1) RPMI 1640 157535, {E 37 C.
5% CO, MIMRR AL FHTR, R 2~3 d ARAREE I .
1.2 #He

Rhy, b B &6 2 Wike B A R AR (kS
78214-33-2, JiE 5% 98%), HX 200 uL DMSO i
A 20 mg Rh, {22 7873 %5 B il 100 mg/L R
=20 CAHRAE. TLHHTH S 10% 16 4 35 1)
RPMI 1640 56435 55 W0 e 0T 75 R FE
1.3 K7

G/ . RPMI 1640 K775 (368 Hyclone
AAD; CCK-8 Wil CHARRCALZET T );
Annexin V-PI SRR TR & (R il 3B
A7)); TAKARA sk MAAE . SYBR 1 i)
(Takara /A7) ); WYBERE. MDC YLy 3-F 3L fJRnans
(3-MA) HWEHpHlF (EE Sigma 2 #])); MAPK
PR Beclin-1. LC3A/B £ 7 HiA .
Bel-2. Bax ZwifEdifk (3E[H Epitomics A F]).
Caspase-3. Atg3. Atg5. Atg7. Atgl2 fifk (ELH
Cell Signaling Technology /A F] ).

1.4 {U3F

I TAES (Sanyo AH]D; BIE RME. 55
BB (Olympus AH]); KR E L (Sigma
AT BEFRA S HE L HLVKAY L U . ChemiDocXRS
22 R 248 PCR X (Bio-Rad A7]); 44
B ZE 4 (Thermo AT,

2 FHiE
2.1 CCK-8 ;%N E4HAtETE

B Bt KW KGla 40, LA 1X 10%/4L38
Bl 96 FLARH, AL AN AR 10 uLo 2
T XTI Rhy ARG A, B3 6
AL, LI 200 pL 254, 25 A4l
L J SRS TR Rhy 29 A IIAFH A (20 40
60~ 80+ 100 umol/L) ] Rhy; AJEXSHEZLH in RPMI
1640 W95 #40155% 24, 48, 72h )5, BHLINA
10 uL CCK-8 fnillif, #feHes), Wa 25h)kE, H
BEbR (PR 450 nm) KCINAFFLIOERE (O fH, I
THET 4 M 3 A F ) 2R MR B (ICs0)

T ANHI R =1 — (4 2eum— A wrom)/ (A zma—A prm)
2.2 RRREMGENIAA RERR T

Bt B K KGla 400, 540 ik i
N SX10YL, M 6 FLA R, RELIA
200 pLo SEEE53 A2 I IALL Rhy (60 pmol/L) 4.
4L 3 mL B578, 1E 37 °C, 5% CO, MFRE N1
7724 hg, srnlcEES4gn, T4 0.01 mol/L
PBS (pH 7.2) ¥#% 2 X, 4 ‘C.1200X g, B0 5 min.
BN RNA fiff . AL A e (PD A 1 V (Annexin
V), B TUK EYOALEE 30 min, FFZH4000E 2 X 10° 4,
R B S I,  FEA S 3 WK
2.3 Hoechst &

BB A K KGlo 4180, V340 i 1 A
5X10%L, #ERT 6 fLEF IR, AEFLIIA 200 uL.
SEYG 3 A 2 IR A (B 0.1% DMSO [ RPMI 1640
SEAREIREO B3 ALOINA 60 pmol/L ) Rhy 6 mL),
% 48 h Ja, AR DR AL A2 Al 4a e, i
A PBS JEk 2 Ik, MHEE-CRE (311D [FER=E
I E 15 ming 250 2B 52 WO Hoechst 4 (i
WG, FURG(D 30 min, PBS YEIE 1%, V40
WRE, W, SOLBIET PR,

24 M(IEEEE

KGla 4] Rhy (60 umol/L, 3 mL) AbPE 24
h &, MR, JEHECHIIY iEfE (2 pmol/mL),
37 CHEOLMFHE 15 min, 7€ EP %, F PBS &L 3
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e, RN R, 1 A R BB B
FrA My AR B BNy, Weds BEA, B E TR
TR NSRRI AN S0% HhE B
THEIETOCRME P, RE, SLRES 3 K.
2.5 Western blotting ;AR T K BIEHEXEHFRIE
BOWBUE KA KGla 4188, R840 H ik iz 2]
SX10%L, R BN MG TEME T o SEU 204K 6t
A9 (o5l Rhy 10+ 20+ 40+ 60 umol/L),
ER IR TR R IR R R S A A R
WRE R 4 pg/ul, e e )G, A,
ARSI 10 pL A VKIES, RUEREFLT AT 40 pg
R FAFE N, SDS-PAGE HiL k)5 LA # % PVDF
JE o 5% B lEWhky =itk B 2 h &, 43l in A MAPK
SEIEEPIA (105000, Bel-2 (1:1000). Bax
(111000 Caspase-3 (BIEAL, 111000, LC3A
(1310001 LC3B(1 : 1000).Beclin-1(1 : 2 000).
B-actin (1 :2000), 4 CWFEEN; ETIERIAK L,
FH TBST #2083 ¥, A 10 min. 435 IALL T 22000
PR BRI A AR e — b, T TBST ¥5590E 3
W, FFHR 10 ming Fefa AR A ECL fL2EK
TG, ERE T X A, e IR EA

il A, A Quantity One #4452 04T, HHE 3 Ko
2.6 RT-PCR ## BMEEERERERIX
SR G T, Trizol $2EL A 5L RNA
KH TAKARA Sl S04 5% cDNA. N H]
TAKARA [ SYBR 11 & FUAS I [ Wk = 2 35 ] (1
mRNA /K°F-, PCR RNVAKRZR A 10 uLo 51498 BifEAE
TAYAFRRE, 5P W4 1. L GAPDH A
ZIED, I H LN 5 GAPDH RS2 VU LU %
s HIMSER AR R R, SRR 3 IR,
2.7 3-MA 70 Rh, Bt x 4R AIG5EFRA T RS20
SRR 4 4, A XL, Rhy (60 pmol/L)
21« 3-MA (5 mmol/L) 41 }% Rh, (60 pmol/L) +3-MA
(5 mmol/L) 41, Z3ilbl CCK-8 k. a4 M.
Western blotting k0l 41 a3 58 . T J i 3Rk
2.8 HitEFRE
BT 5 ) SPSS 22.0 #3780, %
Pr I x £5 FoR, 2 AR LA T ORI 26
DRI 2 5 25 3 M, AL TA) M Y LA R LSD v
3 4R
3.1 Rh, ¥ KGlo RaE5E RN HI1E R
CCK-8 Kol z5 9 (K 1) BoR, 24525

F1 LA EE PCRABXEREGIMFT
Table 1 Related gene sequence primers of RT-PCR reaction

P L5 (5°=3") PG (5°=37)
LC3-A CCTTCTTCCTGCTGGTGAA GTTTCCTGGGAGGCGTAGAC
LC3-B CCGGCTGTGTAGTCAGGGTA CCGGCTGTGTAGTCAGGGTA
Beclin-1 CAACTGAGACCGTGGAGAGG AGCCCTGTGCGAGACTGTAG
Atg3 CACCTAGTCCACCACTGTCCA CGCCATCACCATCATCTTCT
Atg5 GCCATCAATCGGAAACTCAT AGCCACAGGACGAAACAGC
Atg7 TTCCAAGGTCAAAGGACGAA ACTCCATCTGTGGGCTGCTA
Atgl2 GTAGAGCGAACACGAACCATC GGGAAGGAGCAAAGGACTGA
GAPDH CATCAAGAAGGTGGTGAAGA CGTCAAAGGTGGAGGAGTGG
807  —e=24h XTHHALLEES, Rhy BEATRAME A KGlo 4018
A h B, IR R, H Rhy /F ] KGlo 46

60 ——72h

40

21 B ISR IR /%

204

L L} L}
0 20 40 60 80 100
Rhy/(umol-L™")

A AL TP<0.05, FIA
*P < 0.05 vs control group, same as below
1 Rh, 3 KGle ZBHISERIEIER (X £s,n=6)
Fig. 1 Inhibitory effect of Rh, on KGla cells (X s, n=6)

Jfl 48 h ] ICso y 60 pumol/L. K, #EFE Rh, 60
umol/L 1 Ay i £ S Foe iR FiE
3.2 Rh, ¥ KGla #HEE T 8IS 0E

Rh, (60 pmol/L) AbFE KGla 4 24 h J5, i
A HRASCR I 25 5 37 n 24 2 - SURT GG 3009 12 40 i
e, HREMRETER (12.00+2.60) %,
s Eant R [(3.184£0.52) %] L, ZRHS%
HEE X (P<0.05); MW T-%0 (16.32+
3.45) %, SAANEAA [(3.19£0.73) %] AL,
ZERWHGFEFR L (P<0.05), WH 2.
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2 Rh, 3 KGlo 4AAE TR0
Fig.2 Effect of Rh, on cell apoptosis of KG1a cells

3.3 Rh, 3 KGla fRAE4 7S RIS

Rh, (60 pmol/L) 5% KGlo 4Hfi 48 h J5, H
Hoechst J {007, 20 MAZ IS8 (0 T 4 . A%
2. RN MM T IS, I HA R R
PN FON A 40 s, #69] Rh, BEIF T KGla
AT (K 3),
3.4 NYIEEEEIEMAEE K

Rh, (60 pmol/L) 4t KGla 4 24 h )5,
WY RS GLa, MMM BWRE (4D, 40N
SEEOARKIRYE AW N, R, 4 Rh, 5
TG KGla 4 M (0 B WS35 i a8, x
HRAH S £ 1) B W/ N ASTE AN L

o Rh, (60 pmol-L ™)
3 Hoechst F@EGMMFT
Fig.3 Apoptosis of KG1a cells detected by Hoechst staining

X F

Rh;
(60 pmol-L ™)

g5

FANEY 2

4 Y OERE RGN B
Fig. 4 Cell autophagy detected by acridine orange staining

3.5 Rh 3 KGlo A THEXERRIERIZN

Western blotting 45 R 27r, KGla 4lfzeA
[FV I Rhy (204 40, 60 pmol/L) 1E/H 48 h &, 5
SRR, 259040 Bel-2 2 FIBE Rhy W T &
IEKCP MG Bax. Caspase-3 (WG & HbHE
Rhy ST b BT e (B 5.

Bcl-2 - — —
Bax g. T e D
Cleaved Caspase-3 sl ai— ” reen. ”

[ ———— — a—
0 10 20 40 60
Rhy/(umol-L™")

5 Rh 3 KGlo £HAf Bel-2.  Bax. Caspase-3 EEFRIERY
A

Fig. 5 Effect of Rh, on expression of Bcl-2, Bax, Caspase-3
in KGla cells

3.6 Rh,iF#= MAPK. AKT. ERK {5Si#@%
10. 20, 40. 60 umol/L Rh, {1 T KG1la 41 i
24 hJ5, Western blotting 254 7R, p38. JNK FlI
ERK 5 H 1R E LT %A1, p-p38 Hl p-INK )3
LN, p-ERK M3RIE FF, #2787 Rhy GBI
MAPK. AKT. ERK {55, WK 6.
3.7 Rh 3 KGle fifEEEERERRIERISM
RT-PCR il Fanl 7 fiow, SxTEgibss,
KGla 41125 60 umol/L ) Rhy /£ 24 h Ji5, EBEAHC
H (Atg3. Atg5. Atg7. Atgl2) 7F 2 A4 frbasik
ANBE, Ty R HE Beclin-1. LC3A. LC3B
RFGERHINE B, ZRAgatm X (P<0.05).
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Rhy/(umol-L ")

6 Rh: %200 KGla £ MAPK 5518
Fig. 6 Effect of MAPK signaling way in KG1a cells induced
by Rh2
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E=3 Rh;, (60 pmol-L1)
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21 H = =t . 2
al = = = = -
ﬁé = 2 § 2 - ]
=" 1H AH AH NE NE 2
z = = = = -
o LK = = = =
LC3A LC3B Beclin-1 Atg3 Atg5  Atg7  Atgl2

E7 RhxBEEEREFEFZIEAPME (X ts,n=3)
Fig.7 Expression of autophagy important gene (X £s,n=3)

3.8 Rh ¥ KGlo i EEEEE QRN

Western blotting # il 45 R iR, 5% A LLEL,
KGlo AR ER Rhy fER G, Beclin-1.
LC3A. LC3B HEH RGP RN & (K 8). 5L
e UL, Rhy REfE 7KV 3G hn 5wk 5 211
HAMBERPRIE, 002 T Rhy i85S A
5 KGlo 20 & 28

Ln - et
pucin A

0 10 20 40 60
Rhy/(umol-L™")

LC3B -

8 Rh:3f KGle A8 BREIEXE B RIEHFNT
Fig. 8 Effect of Rh2 on expression of protein related to

autophagy in KGla cells

3.9 3-MA 70 Rh, Bt A 3 4HptEFE R AT RS20
3.9.1 3-MA Fl Rhy BEAXT4HAREAE 520 CCK-8
o WU 24H HEL P M BELRE 77, R 30 B0 A 1 7] 3-MA
REFE P IRAE ARE ), (R TR L (P>0.05);
FUOMUE A Rho (8B RIS 71, ZERA S
B (P<0.05); SRMAEELA IO 3-MA F1 Rh; )&,
RN Rhy 21 L0EE, 40035 7146 B & 1 [ T
ZRE G FE N (P<0.05), U400 [ WA
58 Rhy % (A L% KGla B GE0H (B 9).

3.9.2 3-MA Fl Rhy BRHIX TP T fsemn - At
1T At A ARG 00 200 P R TR B, BRI ON W ) 51
3-MA i), ExHALE GBS (B 10); §k
i Rhy I, UM T3, ZFA401%E
(P<<0.05); SAMTERLE I 3-MA Al Rhy J5, HH
AN Rhy 4HE0ES, 4T AR N, ZRE
GuitEm L (P<<0.05), ULHANM E WEEEIE 5% Rho
XA KGlo 40T /ER

3.9.3 3-MA #l Rhy BRADOHHA T E A SR B )
M Western blotting 5 R U1Kl 11 fizs, §dtiz A

150
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X HE 3-MA Rh, 3-MA+Rh,

E9 Rh:i@id ARSI MAEEER (X £5,n=3)
Fig. 9 Inhibition of Rh: on cell proliferation by autophagy
(X *xs,n=3)
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ol == I 1
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Fig. 10 Induction of apoptosis by Rh: through autophagy
(X £s5,n=3)
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LC3A¢_*_~ﬂF: A

el 2 r W
Cleaved Caspase-3 st ‘ - “
acin W —
X} 3-MA Rh, 3-MA+Rh,

11 Western blotting ¥l Rh, i8id B &iFSFAT
Fig. 11 Induction of apoptosis by Rh, through autophagy
detected by Western blotting
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AR, TR T R R T DR A 52 5 R
CCK-8 VEMFFT Rhy Xf (1755 41 il KG 1o 38 5 400 ) VE
5 RN Rhy GeA 25 i 98 40 e i) 34 . aid
FCM #:F1 Hoechst 444 % 31 Rh, Aok i A
i T7. Western blotting £l & B Rh, fg 4% 34 i
Bax/Bcl-2 fJ LI, [RIE Caspase-3, 18H T Rh,
el i 2 b AR IRA F A M A AR T

A B VR A T B DA OC, T RN, 4
IS Y, 2 AW, 4 T4 Rhy X E i
TS A0 I R 2R, 32 FHIY BE RS AT Hoechst (7,
RN 2541 F 340 it IR R 1R /N . PCR A
Western blotting 45 5L ik 7~ H A SCHE R A ER 1431
(Beclin-1. LC3A FI LC3B) [k T1eG, WEH T
Rhy B85 10995 41 ff A2 1 0 o

B Wi S R R AR R R R D), TR
ANEVAER AT 5 i e ) g R e rb A 4 i R 30
WA AT M2, M AR SR IR T A T T

st AN T R A A P, 4
Fran A AE A AR i pE T AR i) S i
WEMI T Rhy BEREVS T (11095 KGlo 41 I T2 M RE
SHRA A, 5240 M BRI TG RS B
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i, SO Rhy AHEE, KGla (40 M T8>
FGH s e . A4 A, THISS Rhy
T T I 4 B A A R TR, R
Rhy ] LUl b 175 5 11 100955 440 i A A= 19 06 i i 2 4
T,

HHl, MAPK. AKT F1 ERK {5518 i it 4%
R B T RIIEIE S Rhy 5S40
HIE, 3-MA Gl Class I PI3K [R5 240 B
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