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BV FUBE A 2 (SA-B-gal ) Ye o FIAN IS 5 HT plo™ B MY AR T 853 5 IR 414, A2 4b 35 IR +
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Effect of total saponins of Panax ginseng on irradiation-induced bone marrow hema-

topoietic cell injury and senescence

Long Xuan', Guan Tao', Li Chunli®, Zuo Guowei’, Jiang Rong', Yan Lingling', Wang Jianwei' (' Department of Histology
and Embryology; *Institute of Life Sciences ; > Department of Laboratory Medicine, Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective To investigate the effect of total saponins of Panax ginseng ( TSPG) on irradia-
tion-induced bone marrow hematopoietic cell injury and senescence. Methods Forty male C57BL/6 mice
were divided into four groups including a control group, an irradiation (IR) group, an IR +T50 group ( TSPG
50 mg/kg) and an IR + T200 group ( TSPG 200 mg/kg). The mice were pretreated with TSPG for 3 days, then
were irradiated by 6.5 Gy X-ray, and were further treated with TSPG for 7 days. Blood routine examination,
bone marrow mononuclear cell (BM-MNC) counting and hematopoietic cell colony forming unit (CFU) count-
ing were performed. The cell cycle of BM-MNC was determined by flow cytometry, and the senescence of cells
from CFU was evaluated by senescence-associated B-galactosidase (SA-B-gal) staining and the expression of
pl16"** protein. Results Compared with the IR group, the numbers of white blood cell (WBC) (2. 19 =+
0.87), BM-MNC and CFU significantly increased in the IR + T200 group (P <0.05), but the red blood cells
and platelets showed no significant changes. The numbers of the cells at G, phase decreased in a dose-depend-
ent manner, and the cells from the CFU of the IR + T200 group exhibited a decreased expression of SA-B-gal
and pl6"™** (P <0.05). Conclusion TSPG 200 mg/kg may alleviate irradiation-induced bone marrow hema-
topoietic cell injury and senescence.
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HEAERFSE " 45 5RAER, L 6.5 Gy SR BRET CSTBL/6
/1N BRBE 8% B N7 R 3 AL 40 L4 £ s Y, T Ut
Lt b ARSI PR R AR A Y NS BB
(total saponins of panax ginseng, TSPG) %f £k 5| & &
B 0200 R R

H Hi 4 K 25075 s B BEm i Ok 50 i 7
PAE R EEVE TR 516 PRIV, MR SR REAA ) A
PRI RS ALY, th T E TR A 4P VR
AMIREE T A 520G, IR 24 4 i e bt B BB 1 254
M E SRR, ShW AN S SERRIESE . NS AT S H I
L RO TS T B B A — A TR 22 EA
FEROR" ™ X S 5T K 22 3 IR T X6 B 86 41 i 14 5
AE 177 1T AR R 0, T g0t X A e S50 3 L 200 L Y
FEL I 2 D ARIETE Y R B i S 2
HRER R R A T i T A . i,
AWFSE AT TSPG X a5 |2 1) B i 1fn 40 i 5
R T AW 48w, R TSPG B3 iy Bir 2
HBEMHIHLE], A IF & TSPG Ilfs R b $2 fiL B i 5
SR

1 #MEEFZE

1.1 ##

SPF % C57BL/6 /)5 [ 48 AT HIE 5 : SYXK (1 ) 2007-0001 ],
6 ~8 JEI MM ARBURE 17 ~ 20 o, FUA 37 , 8 R BR AR R 2 52
LR, HERAF4E R IR R (N F K Stem Cell Tech-
nologies /A7) 5 B-2F FUMEH B 5 2% 42 (2357 £ [ Senescence B-
Galactosidase Staining Kit ( Cell Signaling 2\ #]) ] ; RPMI1640 1%
F: 3 (HyClone 23 A]) s 4 117 (FBS, 32 [E MD A A]) 5 Wk L 41
JiL 43 B (rh [ R AR A B A W TREFSE T ) 5 PBS W £h % v
W (AL PR AR A B AR FRA F] ) 5 pl6 (F-12) mouse mono-
clonal TgG2a #i {4 ( Santa Cruz Biotechnology 2\ #]) ; CY3 #Ric i1
IR 1gG (RDUH AT ) 5 (= 1 3 B A (bt rh
P a ARG RAE) ; DAPL A Annexin V-FITC 4l 1 1=
W& (BB RAEWEARTRI) ; NS BB (TSPG, H MR
AR A BRAF]) 45 80% L 1,
1.2 7k
1.2.1 44l B AabFl  Hu40 K C57BL/6 MEME/NE, 40
XFHRZH 6.5 Gy BRI & 2H (IR 4) . TSPG (50 mg/kg) + IR +
TSPG (50 mg/kg) (IR +T50 £H) \TSPG(200 mg/kg) + IR + TSPG
(200 mg/kg) (TR +T200 41 ) , 4t 4 20, &40 10 H, BGFAT, %t
MRS TR 4 LIVE B Oy A T 280K TR + T50 4145750 mg/kg
TSPG 15 A{EFIE 2544 IR + T200 21 45F 200 mg/kg TSPG 1
eI YA, REEE 1 W, IR 0.1 ml/10 g 7 i H
252453 d J5, L4/ RUEFT BN RS 4 B A WA A, SR R
6.5 Gy X §F4k , IR HI &% 3.76 Gy/min, Bif[ii] 1.75 min,
H5-FUE 98 cm, [HiFH 25 cm x 25 cm, SR J5AkSE4 IR R B

W25 T d, ALCHIKHE S TSPG B RS VE T . R4 1 R
1ML B % 2 2 ( mononuclear cells, MNC) MNC /%5 82755k
JeIE 25 MNC 20 JE 300 (S5 7% [0 240 M 8 2 Y 5 p1 6™ 20 ffa
YEPCFFEIR AT L
1.2.2 B 8680 ¥ 40 M0 ( bone marrow mononuclear cells,
BM-MNCs) f942I0  SHEBLF ARSE CSTBL/6 /N, 75% LR
5 min, JERAF FEURE BIRE T SE R AE 2% ~3% i
A= ML 19 RPMI1640 5533 i B8 , S 2w JLU B VS Tl
it 4 A S T A R, VA L 4 L 43 B 43 B BM-MINGSs,
5 B A % € RO 4 L 1 35 (I A R > 96% ) , FH % 2% ~3%
JiG 4= 1L (FBS) () RPMI640 1557 7843 PEi% BM-MNCs 2 ~3 X,
TN
1.2.3  ERE M AR IR Ot 2 e 240 MNGs,
U R A E 1 x 10°/ml, W ERAS A 41 B I 0. 4 ml | [F]
BHINA S 2% ~3% FBS (¥) RPMI1640 535 , {7 20 f 2 v 7 T
1 ml SRR 4 x 10°/ml; FEHO0. 1 ml (14 1 40 20
IZE 1 ml FEAYER D, FFRIRGIRA], ARG HE 5 min, (5
WHERE . 16 S4FL 1 ml 43R 0. 25 ml R4 HY BLLT 4
RUMER T 24 LA, B 3 AL IH R Sl 2 IR S
WS, HARLIN 1 ml PBS g R EFRE, 37 C,
5% CO,WEftihsiss 7 ~12 d, I WG T WEEEN I/,
B I — P I 2 S AR LR &
1.2.4 4 A A r A 845 2H MNCs, ] PBS 1 3 Ik,
70% vk B 5E ,4 C b o 005 Tl WAL I [ 2 W, im AL RINA il
TAEB AL R E 4 C YLt 30 min, J 240 M AR, F54 4
AR 5 T =3 x 10 A0, 28 40 T 53 7 45 114 200 i JE 309 45 ) A
il
1.2.5  B-FFURAT MR 2 (SA-B-gal) e (8 WARAS AL
MM, PBS Pk 3 ¥R, 7% HR Senescence B-Galactosidase Staining Kit
BRI @ UL T, B B T SO A AN R
1.2.6 4GRS plo™ B IR RIFRL UES
HEETEANNE, PBS ¥k 3 W, .08 R, it vk A R i 40 i 80k
(1~5) x10°4, R )5 2 i T B+, 1 4% 2 3R HRE [ 5 10 ~
15 min,PBS ¥£3 ¥ MA 1 3% H,0,,37 CHFF 10 min, PBS
T3 YT L LA S B R, 37 CCHER 10 ~ 15 min, 25
ZIE, W 12200 19 pl6 Uik, 4 Cid#, 52 K, =i R
15 min, PBS ¥k 3 ¥k, M1 1: 50 CY3 dRic (bt iA, k6,37 C g
# 30 min, PBS Y& 3 Y741 100 pg/ml ) DAPL, % R e 2 5 ~
10 min,PBS ¥ 3 1% ,50% Hihst i, A BAER 3 ~5 5K, %5
LR T, CY3 bRid BT AL 52, DAPL ik 64,
IR BEALITEL 500 4L, VLSS AR 1 40 I Y A 4 L o
1.3 “it$ o

PG HE R & 5 378, R ] SPSS 17. 0 Geit i, 241
[ L AR P B R R 2200 #r , PP LU SBR F Dunnett-r 4655

2 HR

2.1 TSPG 418 fo tm i 2k % AL 49 o8
550} BEAH Egs IR 21 P 40 AR 450 RH S st D, 21 40 a5 0/ A
A Ar b, IR + T200 2H B9 13 40 0 W B3 (P <
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0.05) , £1 24 g 5 i /I Mz K ik Pk 52 BT BEZH Ko S5 2R KW
TSPG (200 meg/kg) Xof M8 555 J &1 1t 240 i K50 ik 1) 0ol A A ol o A
Mo WAL,

F1 JBANEMMBEABBHENL (n=10, x£5)
4151 MM x109) /L ZE40( x102) /L ifi/MR( x 10°) /L

Xif BEZH 2.84£0.17 8.68 +0.45 128.14 +14.02
IR 4 0.33 £0.08 8.21 0.4l 118.48 £12.83
IR +T50 £} 0.35+0.12 8.86 £0.29 127.16 +17.43
IR+T200 40 2.19 +0.87* 9.18 +0.67 131.98 £16.39

a: P<0.05,5 IR 211tk

2.2 TSPG s+ MNC %3 84% R

5%f Ba4 A, TR 4 MNC ZRAE%00 Bd20; 5 IR 41 sk,
IR + T50 ZH 41 fE B3 m (B TS i12% = L (P >0.05) , i IR +
T200 ZH B @34 (P <0.05) , 4875 TSPG (200 mg/kg) X417
AL B I A B PR . WLER 2.

®2 JHBM-MNCHE EENH EEEAHNENL (n=10,xx5)

2151 MNCs( x10°) ETEANE(AL) AARJEIBI (G, % )
Xof HAZH 1.5£0.13 45.3 £2.08 53.3+1.63
IR 2 0.55 +0.09 15.67 £2.31 72.21£1.32
IR +T50 21 0.63 =0.07 21.33£2.08 70.39 =0.96
IR +T200 41 0.85 0. 13* 30.3 +£1.53¢ 65.33 +1.24

a:P<0.05,%5 IR 4 b4

2.3 TSPG x¥i% oo 2m I TG pR IR B AN RETY 5 09 %50
FAAMBE T RAREREHFER R T~ 1245, HE 2K
B TFWREE, WA R AEVRIE L (& 1) BV B0 (3R 2) 4551
O B2 TR 1 7 I A0 LA VR AR B B K B i 25 IR A1JB
BCAETE AR s/, B IR B b 5 IR A e, £
Y AEVE M IRFR R B RN, LA IR + T200 20 5 H &,
$&75 TSPG 50,200 mg/kg R £ i i G 5 | A6 (1 B A 6 i 40 A 119
IR BE ST, ELLL TSPG 200 mg/kg VEFIRCRET

G: L e
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1 BRESMENRRHESMAMETE (x100)
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2.5 TSPG %} i o 2m i SA-B-gal F ¥ & & 6975
SA-B-gal YLy BH VAN W5 €4, 405 P mT UL 5 €4 50k
(F3). 818 8 HeE %0500 4402, xF 18 240 FH %ok
(2.3+0.3)% ,IRZH K (17.2 £1.4)% ,IR + TS50 2K (13.2 =
0.8)% ,IR +T200 4H°H(6.2 £0.6) % , 455w, BEHE MHE
I, AR E TSPG fEHJE, MR H T, UL IR +
T200 £H#% B3 (P <0.05) , 375 TSPG 50,200 mg/kg X} 45
A B R I 40 Y A VE A, HLLL TSPG 200 me/kg A 3K

A: xP8841;B; IR 41;C: IR +T50 41;D: IR + T200 41
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B4 ZEBBMAEpl6"™ " RETAIM  ( x400)

2.6 TSPG sFi fotm it p pl6™ ™ & &t ik KT 84
EAL]

2% CY3-pl6 FRiT A0 200 8 240 L S5 35 41 €0, DAPL e g 4% g %
(K 4) . 3%k 500 LA ple"™ 3 11 32 1A ) B MR 5 1
A XTHRZH (4.87 £0.45)% IR 20 (27.60 +£4.65)% ,1R + T50
2H(21.20 £2.34)% ,IR + T200 24 (14.20 +1.97)% , | ik%E
SRR, ST IR A, TR LA e pl6 4 B 1 3k B e 4
5545 TR 2 LR, 4% TSPG 440 pl6"™ 2 1 4 3k B 8
TR, LA IR + T200 5 i3 (P <0.05) , #2755 TSPG 50,200 mg/kg
X T A A s 40 R S A 28/, EL L TSPG
200 mgy/ kel R AT o

3 i

SCHRLY - 11 ] 4238 TSPG REAE ik 32 F 5 /N B A A
MZT AN L2058 LB B A MR A (R R 2 R A
20 LR S AL A ( CFU-GM) i35 . A0
ZER BN ARIMEZ R TSPCG fEHIJE , TSPG 200 mg/ke
REfHT TR A S B9 1 20 ORI, 20200 0 B /M s
PRI BN IR Xt BRALK -, 5 3CHR[9 — 12 J R iEAH— 2
e I 240 T A3 58 A O T AL R, v o i A
IR G AR AR AN IR T LA SONE 3 1T 20 A ) B30 03

ik, B ) o3 AL v e, R AN 3 1 4i A DI BE A 1Y
FEAGhRZ —, 2 S EOE LT 40 B 3R 5 R £
IMETREZ B, T BUR A SR TRRE I R Ak
gE B IR, 5 IR M LB, &N [R) R BE 1Y) TSPG 4
Ja  BEVE L KN I AR T8 I B 1S, DL TSPG
200 mg/kg BRELS, $E78 TSPG 200 mg/kg Xl 5|
AL I A0 A — e EH .

20 B 4 A5 pl AN R AIL A ™ 4 R 428 , 4 i o3 2448 5
S o 20 ) A SR o A A A0 S B 1) 48 e
JEAGI 25 . G, /S F1 G,/ M ¥ 15 ; cyclins-CDKs 8 i
BEYIOH Ty B0 TR I S5 0 S B0 i ik ) 45 1% 98
Pt SR 14 TR T X 20 R S ) R o T A
T4 G 3, fff DNA JEie4 ak, A BB A 2F
A S 1, G B4 EL 538G i, AR SE B A5 R B, 28 IR AR
MG G HAARM L35, 5 SRR B 25 25— 2. 3RAT]
HEAE AT 10" 2B TSPG AT 1A AMZs S v 1,/ 4L 40
HATH o ARSI 45 R, TSPG 50,200 mg/kg X 4fi Jifd
SR ARV FH B 25 1) Tk B 15 A 38 R 2 A e R

SA-B-gal /AR B AN A Pbric, ple™ " It
SR E BN TY RS AE R R,
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PG IS B T8 T8 1At M SA-B-gal Y €2 11y [ 2 B I 14
N AL F 25 TSPG 200 o/kg b3 Yo 5 B M 45 IR
AFRAR . pl6™ T A0 i 52 IR 110 ¢ B 4 L [N, 2 40 g
S e iR i od N sl N L 2 VA 7/ M = (1R 1)1
Ge OS2 e R S v T 40 M R R W M i E Bk A
2 45— DNA $509 sl R 46 J8 380% (1) p53-p21 38
% ;— & p38 MAPK 2% I iz 1 3377 ) p16-Rb i 1% .
ﬁ%“mﬁ%%%W%m%m$%w%m@m%¢
WA BH AR (A e R JHCIR AR T T i A0
pl6™“ Ik Thm , I AN T e iR . ASLh 45 R
ﬁmJRﬁ%%%%mwmﬁﬁﬁﬁﬁmééﬁm
ZWmWQWmF%%%%NWmﬁiﬁ%%ﬁoﬁ
TR I, A S0 SR HH DAL 1) 4 Y% O 1l 240 i ke 26 4 7
ﬁ%ﬁu%MWm?tl T LA M AR VR AR 1 A 1E
M40 B AE RSN RE 35 4 FE TR B0 — A 0% 1fn 20 g,
G AAT T 1) 3 R O B S i 5 LA % 2 W ok s 1
AT A VE R o X S SE 55 45 F 4278 TSPG 200 mg/kg
NM%%&%&%M%%ﬁ%ﬁéﬁﬂ%%%o

25 PR AiE R E R A S B (TSPG 200 mg/kg)
ﬁm%%@%ﬂwﬁm%%ﬁ%ﬁ FEUEEEH, X
S Fe Gl PR A U HH A 236 7 B A S e A S8 5
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