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Abstract: Objective To study the effects of angelica polysaccharide( APS) on the damage of bone marrow by ionizing radiation
in injured mice, so as to illuminate the protective effects of APS against radioactive haematogenesis injury. Methods Using the line-
ar accelerator irradiate C57BL/6 mice one time with 4.0 Gy X ray to establish the animal radiation injured model. Then these mice
were killed and extracted BMNC after 7 days injection. Counting the number of the blood cells and BMNCs and observing the pa-
thology change of bone marrow. The cell cycle and apoptosis rate were detected by flow cytometry and the expression of p53 was
detected by immunocytochemistry. Results Compared with normal group,the percentage of G,/G, phase.apoptosis rate and the ex-
pression of p53 increased significantly, while the number of the blood cells and BMNCs, the number of cells in bone marrow obvi-
ously decreased in NS group;both in the 2 mg/kg APS and 8 mg/kg APS group, the percentage of G,/G, phase and apoptosis rate
decreased, while t he number of the blood cells and BMNCs, the number of cells in bone marrow increased. Conclusion ~APS can

improve the fuction of bone marrow hematopoietic system and have protection in ionizing radiation.

Key words: radiation injuries ; hematopoietic system;cell cycles;apoptosis;angelica polysaccharide

MR 2 N TE P2 S 0 R 5 v, 2 0 2 8 (an-
gelica polysaccharides, APS) J& 4 IH i B A WiE it L i
AR X APS o> FHZG B2 WA TR B R R B AL iR
PP R GE I LR G A B AR T RL B0 50 5 vk 5 0 1
RATIF ™ A SCE BB APS 71 il 2 48 B 4 55 4549 7 1
HIVE T B 76 AR A 4 5 R 37 70 48 AL S I 4K 4
1 ME5FE
1.1 bR SRAIME eV W9 C57BL/6 /N B, M Mk 45, 6 ~38
S MR (202 2) g, Mg B ERBERERF S P S e . S
WP A(RFENFERIYNE TR
WYRIFRE . FEIF 5 &, APSG=H . Bl IR B i B R E
BER 2 AL A Bl % 4 89 V3R 4 (A B2 R T 950 mg/g) . AE
473 B (TBD A wD . IR AR R-BHLL (HE) B¢ X ) & An-
nexin V-FITC/PI i & (B = KA Wy B AR B 58 1) s i/
R P53 Hifk (B RAWHEARB S L 4%, G i

*  BEEWE - ERT XA -BE (2011082, 4

A& DAB B At st Pl SR A RARFERA D, &
G ARG BB RO B AR AL A A .

1.2 Jr

L2.1 Zpdlabs /NEEENL IS v 4 40, % B4 (PR 4 AR PR
JK 318 HD) s A FRER K (NS) 41,2 mg/kg APS 41 1 8 mg/kg
APS 41 (Jg 3 4145 54 F 363t 180 K. J5 3 4/ R Al H &
T B 4 B E A BT B B 4.0 Gy BL A 1. 25 min, X 4t
LR W RN 3. 76 Gy/min, £5 S FE/N L 100 em, AR 25 cm
X 25 em™, HASHE 29 3 h P M B 43 0 4 NS.2 mg/kg APS
M1 8 mg/kg APS, 4K 0.2 ZJ /W, LS 7 d J5 IR HEHR I
HALFE/N R BT

1.2.2 SR be i 2 W U AT B 408 (WBC) |
LLAH N (RBO) | /b AR (PLT 3+ BOF B & 46, >R ] Ficoll-
Hypague %5 & #6 BB .0 (B . 1. 07740. 002),2 000 r/min
B0 20 min J5 3 BCH B8 B 4% 20 il (bone marrow mononuclear

#iL{E# , Tel: 13368080808 ; E-mail : wuhong6368(@126. com,



EREF 2012 % 12 A% 41 %% 35 4

3735

*®1 4 BN SN E ML 2R R F1 BMNC LB (T 5, n=6)

4151 WBC(X107/L) RBC(X10'/L) PLT(X10%/L) BMNC(X 10 /)
PORIE:| 7.0540. 87 10.84=%1.67 1 203.33£256. 62 3.69740.75

NS 4 1.54+0.13% 7.4740.32% 287.76+£79.65% 0.8640.19%

2 mg/kg APS 4 1.87+0.19% 8.6840.61%4 318.08+96.01% 1.91£0. 13%4

8 mg/kg APS 4 3.41£0.07%4A

9.59+0. 43%4A

623.08+187.91%A 2,750, 17%A

* . P<<0.05, 5% B4 4% ;4 . P<<0. 05,5 NS LK.

cell, BMNO) , il Bl & W » % WBC 3105 ikt 17315k .

1.2.3 AU IR /N BB 6 I 2R 2 s R A A IR 0
b B /IS B TBUHE — 0 R B, e T L R L TR BK LB L
W HE YR S K CHE Y 3 R R, WA R WA
Bl B 2 AR

1.2.4 BMNC 40 8 09 5t BMNC, 70 %6 vk 2, 4
C [ 58 10 s W £h 2% vh il (PBS) ¥R 2 WK A 100 pL
A RAZBEAZ R (1 mg/mL) ;37 C/KIBAE T E 30 min, I A
WAL N BE YL 83 (50 pg/mL) kG R B 30 min, Jii X 48 A A A
i, Multicycle 244 ( H A& Phenix 23 &) 4347 o

1.2.5 BMNC HTHEARN Bk BMNC, PBS % % 40 il 2
X, 11X binding % il ) 5 20 M i B2 29 9 12X 10° /mL; BX
100 pL #£ 5, H A 5 uL Annexin V-FITC #1 5 pL Bk 5 i
(PD;RASIANAE, 25 CHEE I E 15 min; B H M NA 1 X
binding 2% ¥ 100 pL J5 3 20 40 i AR 5 A A FCM A3 4
SIHTIX G R T AN R R T

1.2.6 BMNC p53 & F (¥ 55 40 Ml AL 42 00 dic & BMINC,
il AT AR TR . 400 2 B W B [E1 15 min, PBS ik 3 A Ik
5 min; #% S g Yo % DAB i il Bk e o . B,
TR R R . BB T VLSS, po3 FH M AN MK 2 ke L 1]
PEMA E . BEHLEEFE 5 A WLEF (X 400D, 45 A4~ W0 5T 1 54
100 A4, 3153 p53 B4 38 = p53 B4 /100 X100 %,
1.3 Siib2sab ¥ R A SPSS17. 0 4 i %4 9 15 40 7 =
ORI, T s FoR R AR R Ir 24007, LA P<<0. 05 ZERA

R L S
2 £ R
2.1 APS X B/ RAMNE B2 BSHE 3 7 KX NS
2 5% FALAH B L 42 045 R & BMNC (804 T e 2 R 5

P12 & L (P<C0.05) ;2 mg/kg APS 40 /NE 4k JE i WBC,RBC
F PLT J¢ BMNC 5 NS 4 # L, 5 546 45 34 F I 7 s 4L
RBC #1 BMNC 314 25 5 47 4t i1 2% 3 L (P<C0. 05) 38 mg/kg
APS 45 NSHIMHEL  JHREWHE . 2 5 WA RIF¥E L (P<
0.05) ; 41 J 1l 45 500 45 7 &% BMNC M50 E 5 7 RAME F 1E % K
L L

2.2 APSXHUHBI /N B m S S 7 KR NSH
5 0F B AL HE T e P 3 M 4L 408 0 2 me/kg APS
205 NS AL 38 41208 Fri fin; 8 meg/kg APS 415 NS 41
AR LL 3% ML ZH 2L 3 05 2 mg/kg APS 415 8 mg/kg APS 4]
M EEBMENE AN L FiiHE HERSES 7K. &
BEARS 2 i B 3 0L T ARATS AR AT OE R KOF L DL 1

2.3 APS s 45/ B BMNC 40 i B B s i BB 41 S

% 7 R NS4l BMNC £ F G, /Gy #1, 5 X B4l L3 W 3539
G L (P<C0. 05) 5 Bl 7] 454, Go /Gy 39 40 A L 1) 22
i B A AR AL, BN 5 7 RIS ARIKEZ IEH . 2 mg/kg APS 41
18 mg/kg APSAL 5 NS 4. H Gy /Gy B HL I3 T B, 22
S G E L (P<0.05), iLE 2,
*2 448/ BMNC FREAH BTEUR
p53 FRIAPAMREM LB (7L5,n=6)

205 Go/Gi ) (O FATROD  ps3 FkAEROD
X IR 55. 8242, 84 5.53+1.85 0. 00

NS 4 75.23410.69% 12,371, 26% 23.3974, 34%

2 mg/kg APSZH  63.1746.01%A 7,250, 93%A 22 4544, 27k

8 mg/kg APS4] 64 654 17%A 62440, 79%A 22 571, 97%

* . P<C0.05, 5% B4 L% ; 4. P<<0.05,5 NS4ILb#.

2.4 APSXUH /N B BMNC P T3 52 B S 4
7 K NS 24 BMNC iy T Y400 0 B m , 2 57 A giit
22 Y (P<<0.05);2 mg/kg APS 41l 8 mg/kg APS 415 NS
UAHLE P8 T2 AR W B R [ 22 57 A S22 R L (P<C0. 05) 58
v T 5 B ALK, W3k 2,
2.5  APS X HUR 5 /N B BMNC p53 38 1% FH 4 26 14 5% i
Xf B 28 /) B, BMNC R 3% p53.NS 41,2 mg/kg APS 41 #1 8
mg/kg APS A k5. H 53 A M L. p53 £ KR T
W 22 RE R H 8 X (P<0.05), Lk 2.8 4 1 2,
RI it

B LA X B B e B U R — R LR
T MLARE . F B G NS A IR R A 5 R AR O A T
FIE 1 A IR 0 0 T 3 0L D) RE B A R O 4 il 4N s
AT AR g 45 R R, 5 % B L, NS 41 WBC, RBC,
PLT K BMNC i1 ZFMAL, HE B 458 BoR, 5% 4l
A EG NS 2B R s Py o 4 29 v AR A /0N a0 40 i A

APS 15 B8 5 (4 bi 5 G 1 A 3 2 38 7 A 0 L AR 3 1 T
REMRAZ . 18 40 & Y ARF A R BoR . 5 NS 4
e, Wi F i APS 2 WBC.RBC.PLT }2 BMNC %% 7},
ZRA G E L (P<<0.05), HE e (@45 5 8 oR , BiFh 7 7
APS - N Y 1 10 20 29 1 B XY B R K, 1 a0 A0 i A
W% . WEW] APS ] {2 #F g 4R 5 51 R 09 1 I &R ge 40 1 4K
52,5 LA SCHR R E — 5

B PN A R s AR 5 2R ) B S AN A AT L R i
AT LI S AR T p53 B ES A R s S



3736

AR T YA T B AR R p53 R A TE I AL s Al e
b2 T R AN B L 28 3, SOAS WF 5 A T 58 48 A p5 3 Bk IR i 3%
Ko ARWFIREE R R, p53 H H AL X BRALA Fak , IRAT 41 %k
R FETHE HE APS 4180 NS 4 b 25 5 A W L, X Al fig 2
BT AR AL p53 BLPA (1 3R 3K R 45 By 400 403 15 B 48 & AT ek 20 e
o A0 A T SR A I 25 R B R NS 415 AL AR L.
Go/Gi Wt Bl F M - R A m, ZRAEHRITER L (P
0.05) .4 APS 415 NS 4l H 8. Go /Gy 1] Eb £ 0 72 3% 2y
1%, %S B G2 8 L (P<C0.05) , 16 B o 55 48 51 7T L5 S 4m
MR T . APS BT UG 2 40 At J& 359 BEL oS B T ik A

LIS 0T 2 iR 9 IR T O 2 8 L AR B8 I IR A N Y
[i] e, 458 493 AL A TE 55 48 At B 0 6 S R P R0 1 O R AR 6 T
KESCHRAIE APS A B B 1 PR ST B0 Mg S5 4 A . (8 L AL ik
BLRIS A 15 48 AR BEFE 3t APS i H 25 58 55 9 AL ) 3 47 222wk OF
5%, R JE LRI RS 2 R A

SE

(1] WA, &2 s 0. 200 250 8o A Wy 1
LT 555 R R 22 B 27 4 . 2007, 28(9) : 1096-1097.

(2] #A/NF .2 E = 2500 25 201 55 I 25 3124 BF 5%
Bl Eiht,2004,27(1) . 70-72.

[3] Wong SH, Lowes KN, Bertoncello L, et al. Evaluation of
Scl-land c-kit as selectivemarkers for muscle remodeling
by nonhemopoietic bone marrow cells[J]. Stem Cells,
2007,25(6) :1364-1374.

[4] SRIE. 60K . K 55, 25 15 2 B8 00 AT 452 099 /0 Bl i B

FREF 2012512 A% 41 5% 354

ARZ AN M R B o 7R3k K A i B B g LT ). b E AR
il i ¥ 22 7, 2010,23(6) : 1-6.

(5] W& 2. A2 BT/ BUAM A i 3 i T 20 1 30 53 4
MR 5E [T, o8 24,2006,37(12) : 1835-1838.

[6] 5% P, kb 75 1. BRI IRk R M XF 1LV 2% 498 4 S 404 4% D 4
PE I 9230 BIF 58 [T 1. 45 M B2 2 Bg 24 41 » 2010, 30(2) : 99-
101.

L7] JEK, BEIE K A I . &5 e AR 28 0 /s R4 S v i 2 45
BAE R OT S LT ], 5 = ZE BR K22 2 4k, 2006, 28 (24)
2406-2408.

[8] E#e, k. AR EY ¥Rttt hE
T, 2006,16(9) :18-21.

(9] mEPR. HAZMMAM =P RmERI] Bl P E,
2007,20(1) :44-46.

L10] He/halie, BRE . 00, 5. 2 09 2 0 24 310 M AT 50 0 ik Jé
[T, AR AL A4 ,2008,15(10) : 36-37.

L1010 ZE5 il BT, s R 2R, 4 Y VAR X AR /)N B BB 4
it e AP A 7 A 2 e LT . b b B 25 BB, 2005, 12
(2):118.

[12] Richardson RB. Ionizing radiation and aging: rejuvenating
an old ideal J]. AGING,2009,1(11) :887-902.

[137] Fumagalli S, Thomas G. The Role of p53 in Ribosomopa-
thies[J]. Semin Hematol,2011,48(2) :97-105.

UG H 1. 2012-06-13 &[] H #:2012-09-12)

(%58 3733 1O
2010,14(42) :7966-7970.

[4] WeiJ,Jia J, Wu F, et al. Hierarchically microporous/
macroporous scaffold of magnesium-calcium phosphate
for bone tissue regeneration[ J |. Biomaterials, 2010, 31

(6):1260-1269.

[5] Habibovic P, Barralet JE. Bioinorganics and biomaterials:
Bone repair [ J]. Acta Biomaterialia, 2011, 7 (9): 3013-
3026.

[6] Xue W, Dahlquist K, Banerjee A, et al. Synthesis and
characterization of tricalcium phosphate with Zn and Mg
based dopants[ ] ]. J] Mater Sci Mater Med, 2008,19(7):
2669-2677.

[7] He Y,Tao H,Zhang Y,et al. Biocompatibility of bio-Mg-
Zn alloys within bone with Heart,liver,kidney and spleen
[J]. Chinese Science Bulletin,2009,11(3) :484-491.

[8] Zreiqat H, Valenzuela SM, Nissan BB, et al. The effect of

surface chemistry modification of titanium alloy on signal-

ling pathways in human osteoblasts [ J]. Biomaterials,
2005,26(36) :7579-7586.

[9] EHR. S BIERE A WA RE e rE S LR LT
A AR ,2005,17(1) 1 34-39

[10] Reddi AH, Reddi A. Bone morphogenetic proteins (BMPs) :
from morphogens to metabologens[J]. Cytokine Growth
Factor Rev,2009,20(5/6) :341-342.

[11] Li C W,Zhou R,Ge W. Differential regulation of gonado-
tropin receptors by bone morphogenetic proteins in the
zebrafish ovary[ J]. Gen Comp Endocrinol,2012,176(3) :
420-425.

[12] Garcia P,Pieruschka A,Klein M,et al. Temporal and spa-
tial vascularization patterns of unions and nonunions: role
of vascular endothelial growth factor and bone morphoge-
netic proteins[J]. ] Bone Joint Surg Am,2012,94(1) :49-
58.

Cficfs B3 .2012-06-13 &8I H 1 :2012-09-12)





