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[# ZE] BHE XTIGERAES M T 4000 (HSCs) 5 2 i 8 35 HSCs 32 B A W)= FRIE , JFERIT A S BT Rel X2 A 1M
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CD38 ~ Zn fe , Jic X 200 LA G000 200t 400 B, 5 o e Cou A 00 4 3 9 2K 200 A ARG 000 200 e TR B ek A, 3 A DG Bl FUE LT ( SA-
B-gal) Ye (o WL EE 45 41 FHE A0 B 43 e, CCK-8 Rl 454 CD34 */CD38 ™ K stifiE J1. &R Mkl 1 x 10° 4~ BMNCs 1 CD34 "/
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Effect of ginsenoside Rgl on senescence characteristics of leukemic stem cells
GENG Shan' ,CHEN Xiong—bin2 ,ZHAN Bin' Il Yao—yingl , XTE Bao-fen' (1. Department of Medicine, 13th People’ s Hospital

of Chongqing, Chongqing 400053, China; 2. Laboratory of Stem Cells and Tissue Engineering, Chongqing Medical University, Chongqing
400032)

Abstract: Objective To explore the effect of ginsenoside Rgl on leukemia stem cells through comparing the biological senescence
characteristics of HSCs in the patients with leukemia and healthy people, and provide new ideas and methods for leukemia prevention and
treatment. Methods Fifteen cases of normal bone marrow in normal group and sixteen cases of chronic myeloid leukemia in leukemia group
were divided into control group and Rgl group,respectively. The control group used the conventional culture. The Rgl group used the culture
system with 10 pg/mL ginsenoside Rgl , other conditions were the same as control group. The bone marrow mononuclear cell of all groups were
extracted after 2 days,and the CD34 " /CD38 ~ cells population was isolated and purified by immunomagnetic adsorption cell sorting( MACS) .
The purity of the cells and cell cycles phase were detected by flow cytometry. Cell viability was detected by trypan blue staining. The percent-
age of positive cells was detected by SA-B-gal staining. CCK-8 detected the CD34 */CD38 ™ proliferation ability of each group. Results The
ratio of CD34*/CD38 "~ cell population was (1.76 +0.34)% in every 1 x 10° BMNCs before sorting; the proportion of CD34*/CD38 ™ cell
population per 1 x 106 cells after immunomagnetic sorting was (91.15 £2.41) % . The positive rate of SA-B-gal staining in human bone mar-
row CD34 " /CD38 ™ cells of leukemia Rgl group was significantly higher than that in leukemia control group,the difference was not significant
(P >0.05) ;meanwhile there was no significant difference between normal control group and normal Rgl group,but higher than that in leuke-
mia control group,the difference was significant( P <0.05). CCK-8 results showed that the proliferation of CD34 */CD38 ™ cells was signifi-
cantly increased in leukemia control group than those in the other groups. The survival rate of CD34 */CD38 ~ cells in human bone marrow
was 99. 1% in all groups. Cell cycle phase results showed that the G1 arrest of CD34 " /CD38 ™ cells in leukemia control group was signifi-
cantly lower than those in the other three groups. Conclusion CD34 " /CD38 ™ cells in chronic myeloid leukemia patients may be caused by
some chronic myeloid leukemia. Ginsenoside Rgl can effectively delay the process of aging.
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HE T A0 A R B, SCAC RIS T 40 i AR 2 A
TR B T SO AE AR TR, [ S e
AN B B R B A R G K T AT T L
T B A A= R B BT MR S A R 2 R RAR
IR B 28 41 B L B 2 200 L R AR B8 I T 7
SR P R T — R AR 6 BREE, B AR 3 19 R 1) I
28 A, A2 0 AN L, 40 SR R 45 20 R
GEMRAT I 52 0 T, % IF S5 2 4 A BIL A HEL S0k
FIIRE IR X R R e
L RLEV 22 45 TS B 14 3 fel E 10) S o A
T, UJEAE | 1 5 e e PR B M 25

TELAERE G S B B iR 4 e L R AR
WIS A L B A Al T O S ST

ZECZ IS 2 E S, kAR B EE T
A ThEE FIE " . BAEA (KT 65 %) 5 i I
T4 AR A R S AR R (20 ~30 %)
AR N3 I 40 S A R A B S B N R S 1R 4F
BRI A 2 = A R A AT T

e = 290 A2 A o e e L S g AR
JfL A2 B T 20 B R 2 S R A K I ES S TR
AIFS B IR 20 TR P = 200 i 2 () AR AR 2 L
P, 3R AR T A0 e T S 1 T X 0 o e A K 1)
A AR AR X, B R e — 4R T
T 1L/ FELZ0 B A A e B R R R, Y AR YT A
BUR A RF A ILIT, Jeik A E R R 2 &K, B
XPIEH AR S 5 i R G A R . S HRBEGE
O] E XL A0 S A SR T, B AR A
AN TSR AR YT IR BT AR . i T
Y S H A 50 S e A S UIBCR . FRA T8
VEWFZEIERA , T G T 400 B 21 FLA Y B (SA-
B-gal) Feik i & TH 55 ; G1 WIAI MM & 4 L3 &5 (4R 4h
BRI IR CFU-Mix fig I AR 2

AR FATIRER T Rel X (g 1 40 i 5 2 4
EEA, w85 RO, AS 2 H Rgl XF1E# 1 i
240 e A e 40 3 43 A R 9 T VR X B
98 T 20 N 38 AT B S A I RS ) )R T 1) 43
fbo T RATBEA TAER R A > SCHR, FATTHE
Rgl BEIE AL 45 LSCs S I T 40 i 52 2 X i g i 31
AR . A0SR % — B WOIE 5, AU = 24
FIFEE SIS B2 T A AR S T
Y E ST & Ok K AR 25 Wt o A SO o 2
B EE TR, T EXT G R IRIT ik a R B A &
%%::SL[H—B] .

i AR AF T A5 008 v BE A0 1 e R E
CD34 " /CD38 ™ 4ff fifg, B [ 1L 5 1 40 Jfd, % e e N 1
CD34 " /CD38 ~ 4 iy H B3 32 %, AN AR B AE (1L
Rgl 41 CD34 */CD38 " 41y ¥y SA-B-21 FLA 1 g FH 1
21 it 26 b A I T BR 2 v R PR BRAE BB RE T, I
X AL ) CD34 */CD38 ™ 4 it 4 % Kkt B v A
4, B T R A R T A AL, A 2L R, L
N RN AR N TR = G e ) O S ol )
CD34 " /CD38 ~ 4 i fidt i A 1) CD34 " /CD38 ~ 4 fifa 344
FARE I RGN, £ 7% 4 i 38 R, HEZAS BRI, B S
WUFH . DI G DL IE 5 % BT ) OB Rgl
ZH 5 A AL %) HR A S BB S 1 G S RH A, H: GO/Gl
S E A BH S 3 L S HH B sk 2D T I X B4 225K
CD34 " /CD38 ~ ZHfigdk A S 11, BwkaE H HAG 5 BR 1 3
AfE S, CCK-8 #5826 vT LA Hi A IR A T F 4L 1)



172 BRFRAFRE

J REG ANAT OPER SURG 2018,27(3)

http : //www. jjssxzz. cn

S8 50 R G S R At R 2, X 7 (R 114 40 i 5
o THARL . M0 A% SE 50 P I Rel 25 A9 3 58 3
R B RE A L i X BEZH BT R, B A S
S Rl ] RUA R il B I 1 20 11 B0 S5 o 18 5 1
Ulo MTEANEEEESLHH, A I Rel 4109 SA-B-F
SPLB 6 B 1 2 T 3 ) A8 v T 3 T o B, B
Z Y Rel W] REJ2 18 1755 11 I 1 40 e ) 17
ER I 5 I RE T HY o
P A ER T L 4 DR R R R ] s 3
T I 20 B PR 5 8 T A, T R L T
20, S 0 AR SRR, 3 AT RE A T I RS T
WORAF 255 SR IRA R . AR5 , AS 2
Rl W] I 1 20 3 8 2 0 il 19 i s 1 40
AR B o3 , 22 T A s 200 R 0%, e T s o 18
P A0 D 1 AL 0 1 1100 i R, e B S8 FRAT TR TR A
FEHAIL Kl PRI B AT A5, LU S 19 I A Bl 36
RS HEKE
[ &%k ]
[1] Bonnet D, Dick JE. Human acute myeloid leukemia is organized as a hi-
erarchy that originates from a primitive hematopoietic cell[ J]. Nat Med,

1997,3(7) :730 -737.

Wagner W ,Bork S,Horn P, et al. Aging and replicative senescence have

[2

(R

related effects on human stem and progenitor cells[ J]. PloS One,2009,
4(6) :e5846. doi:10. 1371/ journal. pone. 0005846.

[3] Zhu J,Mu X,Zeng J,et al. Ginsenoside Rgl prevents cognitive impair-
ment and hippocampus senescence in a rat model of D-Galactose-In-
duced Aging[ J]. PloS One,2014,9(6) :el01291. doi: 10. 1371/jour-
nal. pone. 0101291.

[4

[l

LiJ,Cai D, Yao X, et al. Protective effect of ginsenoside Rgl on hemato-
poietic stem/progenitor cells through attenuating oxidative stress and the
Wnt/B-Catenin signaling pathway in a mouse model of d-Galactose-in-
duced aging [ J]. Int J Mol Sci, 2016, 17 (6) :849. doi: 10. 3390/
1jms17060849.

[5] Han S, Yang K,Ozen Z et al. Enhanced differentiation of splenic plasma
cells but diminished long-lived high-affinity bone marrow plasma cells in
aged mice[ J].J Immunol ,2003,170(3) ;1267 - 1273.

[6

[

Franceschi C, Capri M, Monti D, et al. Inflammaging and anti-inflam-
maging: A systemic perspective on aging and longevity emerged from
studies in humans[ J]. Mech Ageing Dev,2007 ,128(1) :92 - 105. doi:
10. 1016/j. mad. 2006. 11.016.

[7] Mocchegiani E,Malavolta M. NK and NKT cell functions in immunose-
nescence[ J]. Aging Cell ,2004,3(4) :177 — 184. doi;10. 1111/j. 1474 —
9728.2004.00107. x.

Uyemura K, Castle SC, Makinodan T. The frail elderly:role of dendritic
cells in the susceptibility of infection [ J]. Mech Ageing Dev, 2002,
123(8) :955 -962.

[8

[

[9

[

Pang WW , Price EA,Sahoo D et al. Human bone marrow hematopoietic
stem cells are increased in frequency and myeloid-biased with age[ J].
Proc Natl Acad Sci USA,2011,108 (50):20012 — 20017. doi: 10.
1073/pnas. 1116110108.

[10] Kuranda K, Vargaftig J,de la Rochere P, et al. Age-related changes in
human hematopoietic stem/progenitor cells [ J ]. Aging Cell, 2011,
10(3) :542 -546. doi;10. 1111/j. 1474 - 9726.2011. 00675. x.

[11] Notta F,Doulatov S, Laurenti E, et al. Isolation of single human hema-
topoietic stem cells capable of long-term multilineage engraftment[ J].
Science, 2011, 333 ( 6039 ). 218 - 221. doi: 10. 1126/science.
1201219.

—
—_
[\ %]
[

Sahin E, Depinho RA. Linking functional decline of telomeres, mito-
chondria and stem cells during ageing[ J]. Nature ,2010,464 (7288 ) .
520 -528. doi:10. 1038/ nature08982.

[13] Yahata T,Takanashi T,Muguruma Y, et al. Accumulation of oxidative
DNA damage restricts the self-renewal capacity of human hematopoietic
stem cells[ J]. Blood,2011,118 (11) :2941 - 2950. doi:10. 1182/
blood —2011 —01 -330050.

[14] Mantel C,Messina-Graham S, Moh A, et al. Mouse hematopoietic cell-
targeted STAT3 deletion: stem/progenitor cell defects, mitochondrial
dysfunction, ROS overproduction,and a rapid aging-like phenotype[ J ].
Blood ,2012,120(13) :2589 —2599. doi: 10. 1182/blood -2012 - 01 -
404004.

[15] Liang Y,Van Zant G, Szilvassy SJ. Effects of aging on the homing and
engraftment of murine hematopoietic stem and progenitor cells [ J ].
Blood ,2005,106 (4 ) : 1479 — 1487. doi: 10. 1182/blood - 2004 - 11 —
4282.

[16] Chen C,Mu X,Zhou Y et al. Ginsenoside Rgl enhances the resistance
of hematopoietic stem/progenitor cells to radiation-induced aging in
mice[ J]. Acta Pharmacologica Sinica,2014,35(1) ;143 - 150. doi:
10. 1038/ aps. 2013. 136.

[17] Hu W, Jing P, Wang L, et al. The positive effects of Ginsenoside Rgl
upon the hematopoietic microenvironment in a D-Galactose-induced
aged rat model[ J]. BMC Complement Altern Med ,2015,15:119. doi:
10. 1186/s12906 — 015 - 0642 - 3.

[18] Gazit R, Weissman IL,Rossi DJ. Hematopoietic stem cells and the ag-
ing hematopoietic system[ J]. Semin Hematol ,45(4) ;218 —224. doi
10. 1053/j. seminhematol. 2008. 07. 010.

[19] Chambers SM,Shaw CA,Gatza C,et al. Aging hematopoietic stem cells
decline in function and exhibit epigenetic dysregulation[ J]. PloS Biol,
2007,5(8) :€201. doi:10. 1371/journal. pbio. 0050201.

[20] Challen GA, Boles N, Lin KK, et al. Mouse hematopoietic stem cell

identification and analysis[ J]. Cytometry A,2009,75(1) .14 -24.

doi:10. 1002/ cyto. a. 20674.

[21] Kent DG,Copley MR,Benz C,et al. (2009) Prospective isolation and

[

molecular characterization of hematopoietic stem cells with durable
self-renewal potential[ J]. Blood ,2009,13(25) :6342 - 6350. doi: 10.
1182/blood —2008 - 12 - 192054.

[22] Yue Zhou,Bing Yang,Xin Yao,et al. Establishment of an aging model
of Sca-1 * hematopoietic stem cell and studies on its relative biological
mechanisms[ J]. In Vitro Cell Dev Biol-Animal ,2010,47(2) ;149 -
153. doi:10.1007/511626 —010 - 9372 -5.

(23] Bk 3,9k B, X0 R, 5. SR R Ak A o3 i Uy vk A K
aifeE AR A W R RN [ ], A0 S o) 7 SR R AR
2012,28(7) ;752 —754.

(4t X1 Z)





