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# E. B# H0ECBULES SIRT6/MZHEFF T-xB (NF-xB) 13 Sl NS BT Re Hudai 80 mF/4H4008 (Sca-1*
HSC/HPC) ZEEZFMIMER. F5k CSTBL/6 /NREEHL AN R, HIRAMAS BT Rg H. A THAAMASER Ra
HANR A B —IRME 6.5 Gy Coy £, AZRBH Rg AT HH ip AZ 2 H Rgi 20 mgkg, FR 1K, #L45757d, 1
MIEHE ip EREASEE Rg1 7d. HALREE 2 K, SMEMMSZIRFRR T E NS BT Rg & MRS B %%
WEPE 5335 S A Ah %20 Sca-17 HSC/HPC, i& M AHANAVE & 1E4E7% (CFU-Mix) 3577, UM W1 Hr I3 2 4 0% -1 AL A
1 (SA-B-Gal) Y0 Hr NS Ren FidE S 580 Sca-1" HSC/HPC FEZ B4 AE M 5% % & PCR & Western blotting
AN Z A5 F SIRT6. NF-kB mRNA KEAMRIEL. R EiE, SuIRAMt, BARL/NRAME S IKE 2%,
Sca-1* HSC/HPC H! 40 M T8 Z451E, Go/Gr 4R M LL 5] 2 SA-B-Gal Bt fAPER I =, CFU-Mix (& FF%, SIRT6 mRNA
HARETM, NF-«xB mRNA KEARE F. SEBHALE, A2 Rg /PR A4 (WBC). 441 (RBCO). I
/MR (PLT) $E4# 5, Sca-1" HSC/HPC Go/Gr1 #A4N A L5 & SA-B-Gal JeafH R %, CFU-Mix ${ZF+#, SIRT6 mRNA
MR EFRIE LA, NF-xB mRNA KB ARE .48 AS B Re A8 A% SIRT6/NF-«B {5 5 18 4% K I YU S 3 Sca-1*
HSC/HPC FEEM1EH
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Effect of ginsenoside Rg; on delaying radiation-induced senescence of hematopoietic
stem cell and progenitor cell based on SIRT6/NF-kB signal pathway
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Abstract: Objective To investigate the effect of SIRT6/NF-kB signal axis on delaying radiation-induced senescence of
hematopoietic stem cell and progenitor cell with ginsenoside Rgi. Methods C57BL/6 mice were randomly divided into control group,
model group and ginsenoside Rgi group. The mice in model and ginsenoside Rg1 groups were exposed to total body irradiation with 6.5
Gy %°Coy, the mice in ginsenoside Rg1 group were intraperitoneal injected with ginsenoside Rg1 (20 mg/kg) for 7 d before and after
radiation. On day after taking medicine, the indicators in peripheral blood were observed to definite the information of hematopoietic
reconstruction and the effect of ginsenoside Rgi on it. Sca-1" HSCs/HPCs were isolated and purified by magnetic activated cell sorting
(MACS). The effect of ginsenoside Rg1 on delaying radiation-induced senescence of hematopoietic stem cell and progenitor cell was
evaluated by mixed hematopoietic progenitor cell culture, cell cycle assay and senescence-associated P-galactosidase (SA-B-gal)
staining. The expression of senescence associated SIRT6 and NF-kB mRNA and protein was examined by realtime fluorescence
quantitative PCR (qRT-PCR) and Western blotting. Results After radiation, the indicator in peripheral blood of model group was
decreased compared with control group. Sca-1" HSC/HPC appeared aging character: The number of cells entered Go/G1 phase, the

percentage of SA-B-gal positive cells was increased, the expressing of SIRT6 mRNA and protein were down regulated and NF-xB
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mRNA and protein were up regulated, and the number of CFU-Mix was decreased. Compared with the model group, the number of
white blood cells (RBC), red blood cells (RBC), and platelet (PLT) in mice were increased, the number of cells entered Go/G1 phase and
the percentage of SA-B-gal positive cells were decreased, and the number of CFU-Mix was increased in Sca-1* HSC/HPC from the

ginsenoside Rg1 group. Moreover, the expression of SIRT6 mRNA and protein were up regulated, and NF-kB mRNA and protein were

down regulated in the ginsenoside Rg1 group. Conclusion SIRT6/NF-«kB signal axis may play a key role in the antiaging effect of

ginsenoside Rgi to Sca-1" HSC/HPC senescence induced by radiation.

Key words: ginsenoside Rgi; radiation; hematopoietic stem cell and progenitor cell; antiaging; SIRT6; NF-xB
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M5 Rgy H/NRA S —IRVERRT ©Coy 28, HRSTHE &
75 cm, FHEZ 57.28 cGy/min, MBEFTHIFN 20 cmX 20
cm, TR EFIEN 6.5 Gy. Rg AT IRHHT ip AS
B Rg 20 mg/kgP!, R 1k, ELLGH7d, B
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B 5% CO WHANE R IR Fa P 9% 7 d, WP PR
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Y s A 40 M S 7% BE 705 2 11 A iE R
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R E R, NN 100 uL 25 A% AR R, 37 C

5 30 min, MUALPAINE S 30 min, FAAHHAR
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2.6 qRT-PCR #0 SIRT6. NF-kB mRNA HIFRIA
4 % 4H /B, Sca-17 HSC/HPC, Trizol Zfi#,

PEUALHANM S RNA . WS AN cDNA, 18

e RN AR 42 °C .30 min, 99 “C.5 min, 5 C.
5 min. LA cDNA AR, §7 3 SIRT6.NF-kB mRNA,
A B-actin N ZH. 51975 IL3E 1. PCR ¥ 3%
4594 ‘C.4 min; 94 C.20s, 60 ‘C.30s,72 C.
308, 35 MEH; 72 CRllAE 5 o M Quantity One
B (Bio Rad) HEATHURE AL BEH s R o

*®1 FAREE PCR5IMFT
Table 1 Primers of qRT-PCR

519 EFE (5°—3) KA 5P (5°—>3) IR/ bp
SIRT6 CACCATTCTGGACTGGGAGG GTGGCAAGGGGCAGGTTC 138
NF-«B GTGGAGGCATGTTCGGTAGTG TCTTGGCACAATCTTTAGGGC 195
B-actin GAGACCTTCAACACCCCAGC ATGTCACGCACGATTTCCC 263

2.7 Western blotting 543l SIRT6. NF-xB & H
SOES

WA 41 /N, Sca-1" HSC/HPC, U,
% BCA H& AR FE I e 555 6 7 2 5 A B VR B
BB MEHL SDS-PAGE MK B R B 2
PVDF it . 5%t g Wikn 351 2 h, I S bifl SIRT6.
NF-kB —#i (1 :200), 4 Cil# . TBST Z#iki7e
SRR JE ION B I A A i bR e 1 S B e
(1:5000), ZEif/M 2h. TBST B4 ¥EME 3 K,
ECL # 5 kot w5, TR g R 5,
NS s APV S
2.8 ZEitFALIE

KH SPSS 11.0 i ATGuit = 4b 82 . R H
PriE &t BEEGZEN, LY 5 FR.
3 Z#R
3.1 ASEH Rg XiEGHNRIMNE MK AR

G, BAAR Rg 4L/NRANE I WBC,
RBC 1 PLT KT XHHE4L (P<<0.01), SR
B, N2 R WAL d4a M5 /N AN
5, 4N WBC. RBC Al PLT ¥ EEHN (P<
0.05), ZEFR W% 2.

#2 ABEH R xHiEGHNRINAMRHIFNE (X L5, n=6)
Table 2 Effect of ginsenoside Rgi on peripheral blood of

radiation mice (X £s, n = 6)

A5 WBCAX10%L™) RBC/(X102L™)
TEE 8.67+0.45 11.34+1.02

iR 1.06+0.54™ 3.8740.92"  524.62+ 67.44"
Rgi  3.24+126™  5.09+0.74™*  612.07+102.67"*

X MAE: "P<0.01; SEAALIE: *P<0.05
"P <0.01 vs control group; *P < 0.05 vs model group

PLT/(X10°%L")
1708.00+ 72.56

32 ASEH Rg MES/NE Sca-1 HSC/HPC
SA-B-gal & FHM ZAYE2 M

R /N B, Sca-17 HSC/HPC  SA-B-gal [ P41
FEE A (24.68£2.36) %, Rg 4N (1047 +
1.89) %, ¥WETFXIR4L (4.2740.52) % (P<<0.05);
R 417N R BH 1400 g EU 3] S B A2 (P<<0.05)
33 ABEH Rg MES/NIE Sca-1 HSC/HPC
CFU-Mix A% F1H 52

PRV /NGRS, 12X 10* /> Sca-1" HSC/HPC &%,
CFU-Mix $&H (4.894+0.82) 4, Rg 4l 1X10* 4
Sca-1" HSC/HPC JEE CFU-Mix ¥ N (9.49+1.06)
A, BB ERT AR [(19.34+1.57)4M(P<0.05),
Rg; ZHJE A% CFU-Mix {5 2 3 & TR (P<<0.05).
34 ASEFH Rg X4E5/MR Sca-1* HSC/HPC 4
BaE A R R0

St AL, BRI R /N Sca-17
HSC/HPC Go/Gi 4l b3 5y, IGETEEL (PD [%
& (P<<0.05); SHAIZHELE:, Rgp ZH/NEL Sca-1"
HSC/HPC Go/G 4l LL I B#AR, PI J+imr (P<<0.05),
SR WA 3.
35 ASEH Rg xiES/IE Sca-1" HSC/HPC
SIRT6. NF-kB mRNA xRS0

xR LR, AT )E, BB Rg 4/ R
Sca-1" HSC/HPC SIRT6 mRNA #ix T, NF-«B
mRNA FikTHE (P<0.05); SHMALE, Re
4H/NER, Sca-1" HSC/HPC SIRT6 mRNA #Fik i,
NF-kB mRNA &iA R (P<0.05), S5 ILKE 1.
3.6 AZEH Rg MiES/NIER Sca-1* HSC/HPC
SIRT6. NF-kB & H&RiAR N

2 515, SxAtuis, wmitE, B
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®3 ASEH Ry MEFNRAMBRASHOFNE (X Ls,n=6)
Table 3 Effect of ginsenoside Rg1 on distribution of cell cycle to Sca-1" HSC/HPC of radiation mice (X %5, n = 6)

JE A0/ %
2H 51
Go/G1 G2/M S PI
X 58.74+6.04 17.3943.48 23.87+7.60 41.26+6.24
iy 74.36+5.60* 10.44+3.06" 15.20+6.51* 25.64+4.12"
Rgi 66.41£4.72 13.3345.14* 20.26+E5.71% 33.5943.78

xR tE: "P<0.05, SHBALLE, *P<0.05, K 1. 2 A

P < 0.05 vs control group; P < 0.01 vs model group, same as Fig.1 and 2
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1 ABE2¥H Rgi x84/ & Sca-1" HSC/HPC SIRTG6,
NF-kB mRNA FIEMFM (X £, n=6)

Fig. 1 Effect of ginsenoside Rg: on expression of SIRT6 and
NF-kB mRNA to Sca-17 HSC/HPC of radiation mice (X s,
n=20)

SIRT6

NF-xB

GAPDH

xof R Rg
2 ASEH Rgi XiE5H/NR Sca-1" HSC/HPC SIRTG6.
NF-xB EEFIAHIEM (X £5,n=16)
Fig. 2 Effect of ginsenoside Rg: on expression of SIRT6 and
NF-kB protein to Sca-1* HSC/HPC of radiation mice (X *s,
n=20)
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ke g —RHER/NR, ERERASEH R
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/AN IME H WBC RBC. PLT & & Tr 4, H
Sca-1" HSC/HPC A KA 48 L 545 31|
M¥E. NS EH Rg 41/hR Sca-1" HSC/HPC
SA-B-gal FHIEANMLLLEIFN Go/Gy 20 i LE AR T
H, e CFU-Mix $i&m THMA, R AS2H
Rg; e #E4R 54 5 7N B, Sca-1" HSC/HPC [ 3% 5 %7 S 38
B AGRE TS 58, FEAK T 4R 8L Sca-17 HSC/HPC
HEMER
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R DIRE, T3 5 NF-xB 15 5l Bg Al e ik B m IR H
WD ARSI WK I, R AT BN R
Sca-1" HSC/HPC %%, #&41)5 Sca-1" HSC/HPC

[¥) SIRT6 ik NFF, NF-«B KiEHm, SRR

H1 SIRT6/NF-kB {5 S H i E —. HASEH

Rgi fEM TR G /N, Sca-1" HSC/HPC H1H

SIRT6 ik Eiff, NF-kB Rk Fiff. 24 RIRA

Z B Rgy Al IEL % SIRT6/NF-«B 15 5 il 4% K& 4%

PUfE 155X Sca-1" HSC/HPC ZEEM1ER
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