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Mechanism of ginsenoside Rg; against hematopoietic stem/progenitor cells
senescence during serial transplantation
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Abstract: Objective To investigate the mechanism of ginsenoside Rg; against the hematopoietic stem/progenitor cell (HSC/HPC)
senescence during serial transplantation. Methods Male mice Sca-1"HSC/HPC isolated and purified by magnetic activated cell
sorting (MACS) were transplanted for three generations to establish aging in vivo model of mice. The female recipient mice radiated
lethal dose from ®’Co y ray were divided into four groups: the control, model, Rg;-treated (20 mg/kg), and Rg, prevention (20 mg/kg)
groups. The mice were administered once daily for 30 d. The expression of pl6™%* p19AT, p53, and p21“P"V*! MRNA was detected
by quantitative PCR. The expression of pl6™&# p21¢PWafl ' cDK4, CDK2, CyclinD1, and CyclinE proteins was examined by
Western blotting. Results Compared with the model group, the expression of p16™<*, p194T, p53, p21PVMINMRNA and p16™5*,
p219PYWall - CyelinD1 proteins was down-regulated, and the expression of CDK4, CDK2, and CyclinE proteins was up-regulated in
both Rg-treated and Rg; prevention groups. The all index changes of mice in Rg; prevention group were significantly higher than
those of mice in Rg;-treated group. Conclusion Rg; could prevent and treat the Sca-1"HSC/HPC senescence during serial
transplantation in which the signaling pathways of p16™**-Rb and p19*™-p53-p21“P* may play an important role.
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Table 1 Primer sequences and fragment length

B S1YIFE5 HBKJE /bp
ple™<® El]: 5-ATGGAGTCCGCTGCAGACAG-3’ 121
R Jil: 5°-ATCGGGGTACGACCGAAAG-3’
p19** 1IE: 5-GGGTCGCAGGTTCTTGGTC-3’ 172
K I): 5°-GTGCGGCCCTCTTCTCAA-3’
p53 IEffl: 5°-CCCCAGGATGTTGAGGAGTT-3 153
K I: 5>-TTGAGAAGGGACAAAAGATGACA-3’
p21 PVt El): 5-ACTTCCTCTGCCCTGCTGC-3’ 138
K I: 5°-GGTCTGCCTCCGT & TTTCG-3’
B-actin IEffl: 5-GAGACCTTCAACACCCCAGC-3’ 263

K Ii): 5’-ATGTCACGCACGATTTCCC-3’
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SV IE N B S A i i ) SE P — 9L,
SN 2 h, ECL $58 R 6k th, B g
RGN, WRE G WERE R .

23 GutFEaE
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SA-B-Gal He B 40 iy SA-B-Gal et PE40 iy

1 Sca-1'HSC/HPC SA-p-Gal LEER
Fig. 1 SA-B-Gal staining to Sca-1"HSC/HPC
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SR | AR TP <0.01: S5 R6H 2 A U1 HidR: "P<0.05:
SR 3 ABTA LR TP<0.05; SRHL 1 NS EAF Re 8
ITRTIALILE: “P<<0.05; S 2 (AZ BT R inyT 4254l
P *P<0.05: SHAl 3 {UANS AT Rey T4 25 4LLLE:
*P<0.05, T#. K

*P < 0.01 vs model group of first transplantation group; ‘P < 0.05 vs
model group of second transplantation group; “P < 0.05 vs model
group of third transplantation group; “P < 0.05 vs Rg-treated group
of first transplantation group; 4P < 0.05 vs Rg-treated group of
second transplantation group; *P < 0.05 vs Rg-treated group of third

transplantation group, same as below tables and figures

2 ASEH Rg % Sca-1"HSC/HPC SA-B- Gal &
el ES:0EA )
Fig. 2 Effect of Rg; on positive cell rates of SA-B-Gal
staining to Sca-1"HSC/HPC
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3.3 % Sca-1"HSC/HPC 4t /E #A B9 5
BEAZ RARE I N, A/ NAL T Go/Gy I
Sca-1"HSC/HPC LU ]R3k, B iR%L (prolifer-
%2 ABEFH Rg 5t Sca-1"HSC/HPC F 5 CFU-Mix #{ &
BISZNE (x+s,n=6)
Table 2 Effect of Rgl on number of CFU-Mix to
Sca-1"HSC/HPC (x+s,n=6)

ration index, PI) (S+G,/M) M EK. NSRBFF

Rg V69T 45 294 5 T 4 29414548 Sca-1" HSC/HPC

AT Go/Gy I ELBIMIS T AR A, Tfi PI

TR EE BB FLYRBG 45 25 4 & Fabm 16 oA

T . SR IE 3,

3.4 Xf Sca-1"HSC/HPC HXE R RKIZRIF T
BEAL REAR K3 0, 32 4R/ Sca-1" HSC/HPC

Qﬂ i} CFU-Mix %[E p16INK4a‘ p19Arf‘ p53\ pleipl/Wafl %%ﬁi%‘i
Hn

Bl B2 B3R We NS Rg BT LA TP 45 2540 % AX
Ll 10234310 7.07+206" 2314138" Sca-1"HSC/HPC pl6™**, p19™", p53, p21“P/We

NS R BT 1523136
NS R T2 17151414 13.08+2.93"4 6.15+2.27™

FLINRIE AR T RACE R, HIb4s 2541
RIRCRIE TR T 4 2520 . &5 R LA 3.

10.15£4.06 48542034

#3 AZEH Rg ¥ Sca-1" HSC HSC/HPC AR S H K PI RIS (x+s,n=6)
Table 3 Effect of Rg; on cell cycle distribution and PI to Sca-1"HSC/HPC (x+s,n=6)
MR /%
i AT 1% PL/ %
Go/G, 1 G,/M ] S
B 1R A 64.19+7.83 11.78+1.75 24.03+7.32 35.81+7.83
NS B Rg RIT4 56.58+3.99" 12.23+1.16" 31.31+3.84" 43.54+3.96"
NS BT Re, b4 24 52.41+4.97* 12.46+2.22" 35.13+£3.31% 47.59+4.97"
B2/ A 76.74+5.88" 7.554+2.08" 15.71+4.14" 23.27+5.88"
NS B Rg RIT4h 4 69.49+5.57 9.57+2.37 20.94+3.82 30.514+5.57
ANZBFF Re, Fibi4h 24 61.41+7.55* 10.49+1.54* 28.11+6.21* 38.594+7.55%
B3R A 86.05+7.22" 479+2.57" 9.174+5.03" 13.96+7.22"
NS B Rg RIT4h 77.77+6.57" 7.35+2.75% 1521+3.53% 22.234+6.57%
NS BFF Re, b4 24 72.03+7.23"* 7.80+2.52%* 20.17+5.36"* 27.974+7.23**
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Fig. 3 Effect of Rg, on expression of related genes to Sca-1"HSC/HPC (x +s ,n=6)
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Fig. 4 Effect of Rg, on expression of related proteins to Sca-1"HSC/HPC
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Fig. 5 Effect of Rg; on expression of related proteins to Sca-1"HSC/HPC (x+s,n=6)
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4 g PLK Sca-1"HSC/HPC 7E G, #iffIFHT, i Cyclin D1

NS HATHVRU R, e f . SEFE A7 55Th
w, NS NS 217 Rey A PIEEE. Pralk.
R hEZMAMEAEMN, JFfeEn Ty
HSC/HPC, {HILAMA R LRI v A 287, Az
¥ K Fl Sca-1"HSC/HPC % 4 % K () Jy 7% # 57
Sca-1"HSC/HPC A Py 35 A, 092 \ 5 247 Rg,
oan oz 2 0 FANLE . 45 5 A0 40 0 i A8
R, ASEAF R 452441 Sca-1"HSC/HPC [
SA-B-Gal FLtaPHIEZ . Go/Gy M I b 5] 2 K T
A S A, % CFU-Mix A )3 T A 58
R, RGBSR EY, AS21F Ry
HEMSE Sca-1"HSC/HPC ¥ H B HT L Z [ /401
Ihg, wkag RELLFE A 3 21 Sca-1 " HSC/HPC # fE
(1B A o

2 M BE 22 5 0 LI A5 AT O, ple™ " -Rb
1 p19°-Mdm2-p53-p21 PV A fil — 4 {7 53 K
(G4l i S HSC/HPC %%, X4kl
WAEAE) V2 2 2RI, F IR 2 59
(g AEFL p 6™ G i A R 1 O R 4
K, Bl % CDK4/6 5 Cyclin D1 454, 5l
LA M A K A5 T Gy 39N INK a7 K AN
BRI p1o™M W] EHEAMH MDM 2 S E, MY
o p53 MIREEME, ARl p21°PYV (KRR TE ps3 (1
P MG, g5 J7 il CDK4/6-Cyclin D1 &
HYI% Rb W AMGBERIL, 55— J7 % CDK2-
Cyclin E E&WMiETE, 90 iufsEm T G, &%
5 0 0 T S (R A P et AR S 48 R R
B N RS AR AL 0, AR 3 2L Sca-1"
HSC/HPC pl16™%4 . p19™T, p53, p21¢iet/Wafl gy
i%iéiﬁj p16lNK4a\ p21Cip1/Waf1‘ CyclinDl %E%Mk_y}j
M, 11 CDK4. CDK2. Cyclin E % %5 i,
TX 5 2 3 o R v A i R R s R DR R 1 AR
b—3%, $RIESS AL FEF Sca-1"HSC/HPC %
RS pl 6™NK4a R il p19Arf_MDM2_p53_ p21Cipl/Wafl
5 S B IR AT K. AEA LI 5 32 E A 41
te, AZRAF Re 974 245 TR 45 25 AR
Sca-1"HSC/HPC p16INK4a‘ p19Arf\ p53. p21Cipl/Waf1
LR FIE 5 p1e™K, p219PWall - Cyelin D1 %
IR T FARE BB, 1fif CDK4. CDK2.
Cyclin E KA m T A 2R, Hpish
A o IR 4R 25, R NS EAY Rey Al
59 p16™4 %} Cyclin D-CDK 52 & s 12 4161

GRS BRI . NS AT Reg RIT 25510
8545 244 Sca-1"HSC/HPC Cyclin D1 £iA/K - 4,
%ﬂ?lﬂﬁ p16INK4a_Rb & p19Arf_ p53_p21Cip1/Waf1 'f—‘g%
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