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Notoginsenoside R1 enhances apoptosis of human leukemia cell line HL-60
through mitochondria-dependent pathway

WU Xiaoli,LIU Na, MA Futian, ZHAO Xiaoqing, FENG Xuefeng, ZHANG Baoxi( Department of Pediatrics, the Second
Hospital of Hebei Medical University, Shijiazhuang 050000, Hebei, China )

[ Abstract] Objective:To explore the effect of Notoginsenoside R1 on the apoptosis of human leukemia cell line HL-60
and possible mechanisms. Methods : After HL-60 cells were incubated with different concentrations of Notoginsenoside R1
(10, 20, 40 and 80 pmol/L ) for 12, 24, 36 h and 48 h, apoptosis of the HL-60 cells was determined by MTT and An-
nexin V-FITC flow cytometry assays respectively. The expression of Bcl-2, Bax and cytochrome C ( Cyt-C ) in the HL-60
cells was determined by Western blotting. The change of mitochondrial membrane potential was assessed by JC-1 dyeing
method. Results: The results of MTT and flow cytometry assays showed that Notoginsenoside R1 induced the apoptosis of
HL-60 cells in dose-dependent manners, and survival rate of the HL-60 cells decreased with increase of incubation time;
after adding Notoginsenoside R1, expression of Bel-2 protein in the HL-60 cells remarkably decreased ([ 0.45 £0.03 ] vs
[1.00+0.00 ],P <0.05, compared with control group ); expression of Bax protein significantly increased ([ 1.72 +0.
08 Jws[1.00£0.00 ],P <0.05, compared with control group ); and the ratio of Bcl-2/Bax decreased ([ 0.21 +0.01 ]
vs[ 1.00+0.00 ],P <0.05); the mitochondrial membrane potential decreased ( [0.56+0.09 Jvs[ 1.00 £0.00 ],P <
0.05 );and expression level of Cyt-C protein in cytoplasm remarkably decreased ([ 0.42 £0.03 Jos[ 1.00 £0.00 ],P <
0.05 ]. Conclusion : Notoginsenoside R1 can remarkbly incluce apoptosis of HL-60 cells. Mitochondria-dependent path-
way may be involved inNotoginsenoside R1-induced apoptosis of HL-60 cells. These findings suggest that Notoginsenoside

R1 may be a new strategy for treatment of leukemia.

[E€WmB ] Wded BARTRIEEZ R S-S TIH H( No. 20150238 ), Project supported by the Foundation from Heath and Family Planning
Commission of Hebei Provine( No. 20150238 )

[EERA ] REH (1973 - ), 2, Wb E 8w A A @ FAE W, FZM /N JLIMEIPE 9, E-mail : sjzzds@ sohu. com

[ BE1EE ] K54 ZHANG Baoxi, corresponding author ), E-mail : zhangbaoxi2008 @ sina. com



WEAT, 5. =LA R JE LRI SGE B 2E 0 A0 bk HL-60 Y47 .25 -

[ Key words ]

notoginsenoside R1; leukemia; HL-60 cell; apoptosis; mitochondria

[ Chin J Cancer Biother, 2016, 23( 1 ): 24-29. DOI:10.3872/j. issn. 1007-385X. 2016.01. 004 |

P I 2 3 O v A M R P g 2 — , el
T I A 0 A S B I A e R R
T LY P A B0/, 7 A A i 28 AT
JUEE P L 2 ) L B I S0 e e DL %) S e P g, i
PLHIMARSE R . HTZ AN 2 i TR e R R A
WEAE RS R FIfwe a7 IR, 2% ] & 5t
e, WHSETT R A BURMY 5 538 KRy 2530 1e Ja B

=-E 21 R1( notoginsenoside R1 )& M T fillF}
¥ =& Panax notoginseng( Burk. )3 25 H $i L
ARG . ARSI A B 57 s
A7 PO S aRiCAZ ) A R R SRR E ] . A
Bt W, 0 WIS It A2 6 3 T RE 104 52 i 2
ARBCT , = BAT SO LR i 453 £ 1 [a) g4
AR A VR . AR AP R = L 2 RL
X fLp HL-60 200 i 34 T Y 52 i K HC T g i 7F
Bl

1 #REFE

1.1 EZ&HA5 KA

A LR 40 e Bk HL-60 W A b 50k 24 SRk i
gipf oLy, =-E R RICAE KT 99.0% )4 H E
BRI25) G 2F I . RPMI1640 15 352 523904 Gib-
co AN, MTT I H 3¢ [ Sigma 2y 7], 4k A 5 H, A
R IR & 2 = R AW A BRS A kiR o
X5 & W B Thermo Fisher Scientific 2% ], Annexin-
V/PLRUALTE A U8 T 46 I3 0] & 0 e a3k
WA F], Bel-2 . Bax , Cyt-C | B-actin , Cox 1V HTi& I
H Cell Signaling Technology 2~ H), BAR i 48 1k ¥ it
PRic i 2Edi /N B 1gG B I Ak P Bl A i 1L SR 4T
B 1eG M AERRAF . WOCILRE BB FV
1000 )4 H H A< Nikon 22 H] .
1.2 tappizskilm

HL-60 AR FH G 1 10% G4 175 ) RPMI
1640 R} 375EF 37 °C 5% CO, A FIIR B 3248 v
Kt e HIET B —-E 24T R1 B ET7E0.9 % NaCl %
WO, TE ) R BE A 10,20 .40 AT 80 wmol/L ) =k
BRI TAEM . HL-60 A 535 in A _EiR A [Rlk
FER =L R R TR MR o A SR e 2
2520( R1-L . R1-M ,R1-H F1 R1-SH £ ), 40 g Hh i A
0. 9% H: BRER KA AT R NaCl 21 ), A 45
2R R A A HRZH( blank control 2H ).
1.3 MTT x4 =k 23 Rl 422 % HL-60 %8 2

Bk R R

BEAE T X KA KB HL-60 20 i hn A R A B
FEU, AN E 4 0.5 x 10° 4~/ml $#F1F 96 FL
Wb, 5 TR B =LA R1.0. 9% A= BRER KA
RGP BT 37 °C 5% CO, B354 b i 5
12.24 36 F148 h, BEFLINA 20 pl MTT 4kZ28557 4 h
Jo L, B FERE SR, AN 150wl 3T AR
FitE AR E 488 nm 4B EE( DOME, I 315341 M A7
T, MR % ) =( 4H2541 D (/%5 PR
4 D1H) x100% .
1.4 AR AR( Annexin-V/PI L% % )40 =&
2 Rl 422 5t HL-60 %8 B8 T 69 % va

4541 HL-60 40 4% b3k J5 vk By 3% 2= X 80k
KT, T TC LT 1 TR FR 12 b, 40 R R A
fbo BSOWEANN, I REZ SN A TR 1 70% .
fist, [ E . B0, PBS PR, #% Annexin-V/PI XL
Yk 20 B YR T A R B U B AR
1.5 Western blotting # =& 23 R1 4 2 %} HL-
60 A A K & G KA WA

HL-60 % iR #4555 48 h J5, 5 L1557
W, PBS PV, 2 A IR B T B i,
FH 10% 5 75 J Tt Hie LUK 43 25, 7 B RAH R 4F 4k =
JEE, & 5% Mg 4= W64 TBST iR &M 1 h, JiInA
Bel-2 \Bax ,Cyt-C, B-actin B Cox IV—PLEEIFF 1
h, TBST B 2 W5 I A SR it S8 A i 119 L1 =
/N 1gG BILFEPi R 1eC P EIRMFF 1 h, TBST
VR 3 U W, BB R G AT KBS 44, A
HEEAHRT IR
1.6 HL-60 %8 it 2% Ak 4 32 B

SR HIGRL AR 53 2 12 7] & 46 B HL-60 40 Jfd v i)
iR, L 1 x 107 40, T Y PBS #2842
HAEHAETTE , B R 204,800 x g 4 C S0 5
min, 5% L3 o IIAZORAR 53 253857 A,800 x g4 C
B0 10 s, 7K EIEE 1 min, IIAZRAA S 253857 B,
800 x g4 CE.L 30 s, VK EIEFH 4 min, HrpAEfE 1
min WHERE D 1 K, AL 51K 7] C,800 x g,
4 °C B0 5 min, UUIE B A R R. BT,
10 000 x g4 CE.Cr 5 min, I FI8 40 B S5 358
1.7 JC-1 & F=NE=%X2%F Rl &2 HL-60
K ARSI WAL R Cyt-C & & F A W%k

i g B e 57 A DU ) B U W R AT R A 2P
BRI . HL-60 41 Ha 25 2540 P15 , PBS VE4NA 1



.26.

o [ g A M Ay 4 2016 £ 2 A ,23(1)

WA JC-1 Beta TAER, BT 37 C 5% CO, fHil
BFFEE 20 min, WEE G, A LW, H JC1 &
VRCTE VRN 2 WK, 7 BDZE OB L R AR W SR T 0
WA G ERAEOTOEIR S, IR G5 B AR
R AT YA . IFH Western blotting 4331
K 2R A 55 1 5 Cyt-C 2 YRR K
1.8 “itsam

i 1 SPSS 15. 0 Geit 5, it B LA « 5 %
7N AR R O 2253, LA P <0.05 B P <0.01
FREFAGITFE L.

pra

MTT Bk 2t F( % 1) 8/, HL-60 41 i 4
AEHER =24 R1 ALF 12 .24 .36 F148 h
J5 A5 5 AL B2 ) A0 L AE TR R BT
XFHRAH( 35 P < 0. 05 ), I Fifi 245 47 e J3E 1) 384 Jon i B
%o Rl — ¥k BE 245 Wy 2 Bifi o B () 3 o i 77 7 el
FEAR . 25 X IR 5 0 R0 ) B2 22 R e it 2%
BX(P>0.05), #R#ER, = L2 R B4
L (v 398 30 177 220 9 B AR HL-60 40 Bt 9 7736 %, JF:
R OB 7 i O £ S = B g R R =
HARAEREEES H, FELBY R

2 7% R
FIEEZH( 40 wmol/L).
2.1 =%X2% Rl &# % 2 HEIK HL-60 ey A
£1 HETEEESHRBEEE n=3,%)
Tab. 1 Cell survival rate of each group at different time points ( 2 =3, % )
Group 12 h 24 h 36 h 48 h
Blank control 123.24 +10.23 168.54 £13.42 215.53 +15.43 245.34 £21.43
NaCl 131.24 +14.35 175.44 £13.54 221.43 £21.75 255.423 £23.11
RI-L 93.21 +3.38" 85.34 +2.44" 78.33 £2.32° 67.45+2.167
RI-M 92.41 +4.32" 83.42 +3.27" 76.54 £2.54" 66.43 +2.54"
R1-H 88.43 +3.21° 78.56 £3.25" 72.12£2.78" 61.23 £3.29"
R1-SH 87.45 £4.32" 76.85 +£3.65" 70.53 £3.27" 62.14 £3.87"
“ P <0.05 vs blank control group
2.2 ZL2H RI 2REKRBMEES HL60 mie  TROUIEHN [ (14,86 +1.86 )us(2.75 £0.38 ),
A P <0.05 1, 1S 0 B2 -5 38 590 xR 24 ) 22 7 o4t

T AR I A5 R B 1) R, 52 EX R
HMEL, IMA=-ERT R1 40 pmol/L J& , 40 i A4 4

Blank

H2FEX(P>0.05),#/8 =L Rl %S HL-60
T,

NaCl Notoginsenoside R1

1
1o

02 =4 o 02

10°

Pl

10?

o = [l A o

L N B

ot e 010t 100

E1

Annexin-V FITC

=+t E#H R1iFS HL-60 4HiA T

Fig. 1 Apoptosis of HL-60 cells induced by Notoginsenoside R1
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Fig. 2 Effects of notoginsenoside R1 on the expressions of Bax and Bcl-2 protein in HL-60 cells
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Fig. 3 Decreased mitochondrial membrane potential of HL-60 cells induced by notoginsenoside R1( x200 )
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