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HE . BY WHSALRRBPY A “Co yHEFFIALIRABRGOTHER., Hik HLAIR
FAAL 2 BB BRI LA B 42520, 815 R, A AL MBS 6 Gy 4 S, L HMERBN7dE
4G 14 dESH B SEALY (0.39 g/kg) , BEA LA Fm 3t AL L T S RAR0.9% £ 2 2 KH# F o Am] &-28)
FARE JEE 53, AR P oy & e i (WBC) . P4 20 L (NE) ik & 4 i (LY) (2228 L (RBC) | s /) AR
(PLT). BgEK % 9% R MK 35 (ELISA) ) o 35 P 8 2R 58 B - —a(TNF-a) . & @ i~ F —6(1L—6) . HE % &,3%
AR B R RRELL BRI ARG o R A F S A M BRIR AL LR & H2AX (y—H2AX) Rk, AKX iR
Ao BENE %, 9% 20 iR CD45* CD3 se ], 255 AR 200 RAR & IR NE 3G 50 R 35 SR SH R ofn 2 FRLECH AR T 2
BLE(P < 0.05) ;A2 % 20 fn 75 TNF—a IL—6 K-F ¥ & T B4 (P < 0.05) ;212 R 3 SR R 27, B A 40 84

FRE Bt 0 MR LR R 34 R IR R M B4,y H2AX Rk 39 & T3 R (P < 0.05) ; B R 40 IR 40 2% CDA45*
CD3" 2 Je b4 34K T 2 B2 (P < 0.05) . A4 KRR E LIS M ARl et o 3 & TR 48 (P <

0.05) ; 2525 28 s 7 TNF—o IL—6 KT 4K FAEAL 28 (P < 0.05) ; 21 R s 32 3 LI 46 B 277, 20 25 69 20 8 % 32
s W a2, y—H2AX A K TR 40 (P < 0.05) ; 4 25 4L 20 2% CD45* . CD3 4 JiL Y ) 39 & T AR 40 (P <
0.05), it SEARRP @A f L5 G 0% A AP KR FUR B Y DNA B, & 4 K ARG 4 15 37 48
B LBRILT R % miET R

KR BRI SEAL BRI s KUERE ; DNAHY
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Effects of fresh ginseng extract against whole-body radiation injury
in mice*

Chen Zhi-jun', Wu Tian-xin', Jia Xian-lu*, Li Hui-bo’, Yu Xing-tai', Wang Wen-yi', Yang Guang’,
Zhai Yong-song’, Lu Yang'
(1. School of Chinese Materia Medica Beijing University of Chinese Medicine, Beijing 102488, China;
2. China Institute of Atomic Energy, Beijing 102413, China; 3. Beijing Medical Staff College,
Beijing 100079, China)

Abstract: Objective To investigate the radioprotective effects of fresh ginseng extract against whole-body
radiation injury induced by “Co y-rays in mice. Methods KM mice were randomly divided into a control group, a
model group, and a treatment group, with 15 mice in each group. The model and treatment groups were subjected to
6 Gy whole-body irradiation. The treatment group received continuous gavage of fresh ginseng extract (0.39 g/kg)
for 7 days before irradiation and continued for 14 days post-irradiation. The model group and the control group were

given an equal volume of 0.9% saline by gavage. Changes in body weight and organ indices of mice were monitored.
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The counts of white blood cells (WBC), neutrophils (NE), lymphocytes (LY), red blood cells (RBC), and platelets
(PLT) in peripheral blood were measured. Serum levels of TNF-a (tumor necrosis factor-a) and IL-6 (interleukin-6)
were detected using ELISA (Enzyme-Linked Immunosorbent Assay). Histopathological damage in the thymus, lung,
jejunum, and spleen was assessed by hematoxylin-eosin (HE) staining. Phosphorylated histone H2AX (y-H2AX)
foci were detected by immunofluorescence staining, and the proportions of CD45" and CD3 " immune cells in the
spleen were analyzed by flow cytometry. Results Compared with the control group, the model group exhibited
significantly lower body weight, spleen index, thymus index, and peripheral blood cell counts (P < 0.05), while
serum levels of TNF-a and IL-6 were significantly higher (P < 0.05). Severe structural damage was observed in the
thymus, lung, jejunum, and spleen tissues, and the expression of y-H2AX was significantly increased (P < 0.05). The
proportions of CD45* and CD3" cells in the spleen were significantly lower than those in the control group (P <
0.05). In contrast, the treatment group showed higher body weight, organ indices, and peripheral blood cell counts
compared with the model group (P < 0.05). Serum levels of TNF-a and IL-6 were lower than those in the model
group (P < 0.05). Histopathological damage was alleviated, and y-H2AX expression was significantly reduced (P <
0.05). Moreover, the proportions of CD45" and CD3* cells in the spleen were higher than those in the model group
(P < 0.05). Conclusion Fresh ginseng extract exerts systemic radioprotective effects by promoting hematopoietic

and immune recovery, suppressing inflammatory responses, and mitigating DNA damage, demonstrating its multi-

pathway regulatory advantages.
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BE B A% BRI BT Tolk 7 R 45 40K
(32 IO e S0 2 i DXL 0 2 8, 4 S48 4
B 7 Rk BB 2 WF 50 A0 B U L A
il 1375 7 DNA XSUBE W7 28 P AL 4n i i 38 L 51 % Ak
JOE I 5 T JERE S B S AL AT B I AR S A
Pt e RERE AT M Z A E =R AR A
GBI A7 790 B 9K R D A S A 0, ELHG IR o I () 7
Pz, HRERIAE K, BRA 1 RIS R,
T 8 20 AR RE B8 K IR B 55 By 4 390 I8k 24 i AF 5
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JON SN O

BT EAA G HENE SRR B R T4k
KK FABEAR " JE WG o AR Lo AL AR RS
TR, AEADUAE A, T 5 EOA RS M O L T
I 22 R R 2% SR PR IR I R LR B AR 3R
TE WA g R R N2 O R 22 RN T Ak
HATLMAHEY A SRR MR L RE T2
Fob AR B O AR IR B A T I B AR
PR BRI SR W], NS 25 P IR P A Sl
Hi25 BA T A 55 b 45 703000 09[R 00 350, S0k 4 o 2
AT BE B AT WAL BT AT . SR, NS AR PR
S A8 405 R BT 9T e DL A B . A BT O o 2
i “Co vy JF L T/ B 4 B i S Bt B 28, 1 IR R
Gl AN N S 3R O 0 4x B 1R AR G 5 05 1 2%
W, B AEFZ IR BE NS 1R S B e, o T AR 1
et 55 77 5 4 A3 AR

1 #R57EE

I BhY)
SPF M LA /NER 45 L4 ~ 6 JE %, 1A 24 ~
26 g, 14 [ b 5t 4E 8 A AR S S HOR A R A HD
ST Fh W) AR 7R AT IE S5 [SCXK (5T) 2021-0011], 5
U5 S8 4 AT IE S [SYXK (5T)2023-0011]. /MR
T % T SPF RS K sh W) B, & il (25 £2) °C, AHXTHE
JE 4 (60 £10) % , ) &5 P8 I 52 25 I (8] 24 4 12 h,
AE HOK B A5 R 3 de A ST 48 I
B w2 A A B A RS W) 5256 3h W) 4 S B 51 2%
e (AL HE S . LBSM2025035) .
1.2 KIG{UEE

%2 I RE B AR X ( 32 [E Molecular Devices 2 &) , 1§
5 : SpectraMax M2) , 4> FI 3y ifiL 240 M 53 Hr A ( H A6
B Tl Bk 3 2 4, 85 . MEK-7300) , 20 20 fift 5 &%
(1% [ Miltenyi Biotec 28 H] , 15 : GentleMACS Octo) ,
AL CRR AR A RA R, #5 . JB-P5) , Iit
KAL(REB R FARAR B JJ-12)) , R 3
YI R AL pR R A A R A W) #LS . RM2016)
EEOL WM E (HAJEEA A, #45 : Nikon
Eclipse CL) , {3 25 .0 HL (b 50 57 57 850 HLA PR
Al A4S LD5-2B) , gt 2 40 M A (35 [ BD A F , A
5 : LSRFortessa SORP) .
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1.3 KK FA

fief NS [ b5 A (R D A IR ST A A,
2ot 5t Be 2 W TR 2 2 K b B2 2 5 Ol LRk
W) N2 Panax ginseng C.A. Meyer [ 5 6 AR FIIHR 251,
i ALK PE/Cyanine7 anti-mouse CD45 | Alexa Fluor®
488 anti-mouse CD3 Antibody ( % [ BioLegend NI
15 :103114 ,100212) , Dnase 1 ¢ Jr g 1 (Jb 52 7
Bin A% AR W B A R A A, 5E S BN20219,
BN31711) , 2121 jfd 2 W (b R E R A R A
Fl, 585 . R1010) , Il 98 YR 56 IR 1 — o (tumor necrosis
factor—alpha, TNF-a) . F 40 s /i & —6 (Interleukin—6,
IL-6) ff BC fr % W B i 3% (enzyme linked
immunosorbent assay, ELISA ) i 5] & (V1. 75 i 52 52l
HBRA L RS MM-0132M1 . MM-0163M1) , #; fi#
+h 2% vl (phosphate buffered saline, PBS) | 2 IfiL 7 H
# 1 (bovine serum albumin, BSA ) (It 5t 4% # 4= ) )
HAMRAT, 585 K0002 . K0018) , 471 2H 7K 1 H2A.X
Y 2 7L B BT 1A (Anti-Histone H2A.X Rabbit polyclonal
Antibody , I ZE4E R AE YR IR A AL 585 .
GB111508) , B A i S0 Ak W il b 1 1L “F BT %R 1eG (H+
L) [Goat anti-Rabbit 1gG (H+L) Antibody HRP, 3&
Seracare Life Science /A ] , 78 5 : 5220-0336, 7 /it N
R e 1eG 65 A B (H+L) 2% fnaiifb i 2 v
EBLIA]
1.4 KWHE
141 SEASRRYH & FRBUH & A S 100 ¢,
e YD SIS Al K A1, 2 300 H g AN
oF U8 WCHE VR, R TR S R AE BT LS 4l
K B0 BT TR R SR TR AR R R 10%
Z M [ 245 )0V R fif N ST T R A S,
BN (70 kg) B H fif N 285 K TR 0.429 g/kg, 1R
T € 25 B 52 50 O 2 ) B RGR) 4 B R YT, 70 ke AR
A5 0.02 kg /Iy BRI H 55 R 20 0.002 6, 115 /N R
PHIS A ) BN 3.9 gkg. GEA AT TR R,
B /N B SR BR 25 24 51 4 0.39 g/kg o
142 hthombare  NEEEHL Xt IR AR
RV R 2520, 4515 o B2l TROR & Hil | 7 d
TF 4R HE 1 N SR (0.39 gkg) , 1 U/d, 58 524
HE S 25, R 55 1 KRR 4251 F4k 14 d.
TSR 20 RIS B ZH 45 7 A6 AR B9 0.9% AE B ER K E ' o
B A2 RN 25 25 21 /N B3 332 6 Gy ©°CO vy 48 ik

4 B R ST (R 1.2 Gy/min) o 523 3 1) WL 8% 4%
H/NBUIRES, a0 i PR RS 1.7 (14 RAEFES /)
SR AR SEFR AR . ©CO y SR 58 5 52 56 78 b [
T RERLFA A I BE AT o

143 AREBEA 55 T SRET 30 min AR S
B51.4.7.10 14 R 45 41/ R TR, 10 Sk gh A AR
fhta

144 JEZERIE AT BEHALFE /N R, T 4 HL
/IN B RGEFE A0 ff i 4 40, TYA PBS Uk 25 il TG, 8 4K
W KAy SR RREE TS 2R 48 2. WERS 46 B=ME 2%
i (mg) //NERERE (g) .

145 SR fdgArseml a9 BR /N BUHR BR ER
I, R4 0.1 mL % EDTA $L B b, 4 A 3
0L 441 B 43 B ASCAS: 00 1 40 Bt (white blood cell, WBC) |
oMk R 40 B (Neutrophil, NE) | Wk B2 40 ffg
(Lymphocyte, LY ) \ZL 4l ff (ved blood cell, RBC.) 1 Ifil
/AR (Platelet, PLT ) B4t

1.4.6  ELISA &40 &2 7 TNF—a IL—6 K-F  R4E
/NEAS I, ZE IR E 2 h, 4 °C,2 790 r/min Z5.0> 10 min,
Sy L2 MY, -80 CHRAF 4 FH o ™ H5 4% B ELISA
TR B U T A 20 R A /N BRI TNF-ao  IL-6 7K
G SR FH RUATL & 200 12 < o YA & s R V0 A A 5
JER R, OF T B bn B g dl b i B s AL bR AL
FRMRE S L o FRUEFLANA 50 WL b vfE 55 I8 T, 75
FE b LA A 40 WL B 5B B 5 10 L 1L 35
FEZR IR AT 37 CIAE 30 min, PRI FC 0 EHR 5 ¢
J& S bR AR BB A B as LA LN 50 wL AR
A A I F 37 CHLE 30 min, IR VEMRG | B
FLAK A 50 wL A 5 €5 55 A1 50 wL B & 5], g
PR AT IE 37 CHEE A5 10 min, SRJ5 A 50 L&
IR LR O o FH AR AT 450 nm I K Ab A6 4%
L% B (optical density, OD ) H. , 2 il o5 e th £& IF:
T P TNF-o 5 TL-6 7K SF o /)N BB I i 358 23
FEAR RAELS B P Z AR MME, &A% LR
(1) /N AR 9 AR 5T

1.4.7 f%‘:7}’\9]%—'1?}?,1(hematoxy]in—eosin, HE) % &, 31,
KBRS T BURIR i 2 i S k4

4, 4% Z P EEE E 24 h 5, &0 0§ 4 4 pm
Pl A, 60 CHER B F, HE Y (o, B 0B T 2845 41
AU

1.48  BpBR AL 4% @ H2AX (phosphorylated histone
H2A.X, y—H2AX) %o J& 5 K 4 & I 40 28 DNA Hi 45
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A Y] R R & I K AR TR AE L i B
DI TE R FNNE S min, Wi 7K Pk 35 T8 0 3%BSA
ZE B ] 30 min, B 5 IMA y=H2AX —$H7(1:1 500),
4 CHEE R, PBS UE 3 K JE A S it
(1:400) 3#EEHE 50 min, BRI 5 IIA 40 A% 4
4 W (4',6-DiAmidino—2—PhenylIndole, DAPI) i 5 I
A 10 min, PEVIR VL 3 W, M PO L K B R
R R, 20 B s TS . ATk 41 F ok B
3 A FEALAN B SR AR FEUS , FH Image J A 32E4T 437 -

1.49 ARG IR fk i LR
14 RT ARG, B BR LA G0 3 H/h
B, B 172 3 ff L NE 2 20, 59 B, A DMEM 5% 42 5%
Fe Tk EWFEE 3 40 pm FH R, 4 °C . 1 830 r/min
B0 10 min, = F 5 U, PBS B2 40, i 2 40 i
B ALY AR, VK I 5 min, 4 °C |
1 830 r/min £.0> 10 min, 5 F 35 ¥ , PBS 2400, 14
B N 1 x 10°4/mL. B 100 wL 20 i B ik,
A CD45*  CD3* % Mt R Amic Pk, vk I e &

40 min, 1 mL #il# PBS PEi% 1 K, 4 °C .1 830 t/min 5
L 10 min, 3 E W, 400 Wl PBS HE 41, F i =
21 Je G S A ) /)N BB AR 4 20 CD45 4 Jifd . CD3* T
Ih L 400 L A9 e AU, 25 R FlowdJo #1153 # o
1.5 ZHitFEH*E

BE 43 1 R GraphPad Prism 9.0 45 i1 %K 1 .
THE GO A B £ AR 22 (x £ 5) BRI T 2
ST P<0.05 WERAGITFE L.

2 R

21 FJBAENMRBHTWEARNBESEE
WS 30 min, 5 20/ RKE LA, & 07 240
M, 25 g% X (P>0.05); BEEH1.4.7,
1014 K, 34/NRIATE tuis , &7 2000, 2 5394
Gt L (P<0.05), H BOEEE1 .4 K A
20 AN 2 21 R R IR T o B, AR R 2 AR AR
ZHZHUH (P <0.05) , BN JE257 .10 14 K R BRI
KRR T X R AR 2541 (P <0.05) . WK 1,

x®1 SANRBHUEAERAKER (n=5,g, x£s)
415 BT 30 min MRS 1R R EE 4K MRS 7R MURESE 10K TR 14K
Xt R 3116 +1.24 31.49 +0.24 32.26 +0.56 33.00 £ 0.62 33.18 £ 0.55 33.20 +0.73
FREARIZH 30.90 + 0.51 27.51 +0.32"% 28.24 +0.57"% 28.52+1.197% 30.04 +0.817 31.60 +0.57"%
e 31.28 + 0.69 29.64 +0.327 30.23 +0.93” 32.09 +0.73 32.83+ 1.05 33.56 + 1.08
Fl 0.110 226.600 40.670 36.180 21.570 8.081
PE 0.897 0.000 0.000 0.000 0.000 0.004

- OS50 A, P < 0.05; Q542541 H#E, P < 0.05,
2.2 FBHE/NRBGEAE T EARGAE B BRISET LB

/N B G S A 1.7 L 14 N8 48 B8R kg g
RACILE, &2 T5 25000, 2R A Gt i L (P <
0.05) . MEGTIEHE 1.7 .14 K, B 4 R 45 24 4 1
FeBOYAR T30 BEZH (P <0.05) 5 BB 55 565 14 K, Y

ZH REE S BOIE T A 2541 (P <0.05) . MU G5 1.7
K, BT 2 4 24 20 /)N BN B 4 B4 AR T R R 4
(P <0.05) , 157U 2 Jifg g 48 BAR T 25 25 41 (P <0.05) ;
R J5 565 14 K, A5 70 24 e 48 B0 AR 1 % LA R 4
Z4H (P <0.05)., W2,

*2 TBHNRBHEREEIEA . ARIEELIEE (n=5,x+s)

- T £ Jig it %

IS AP HEENEE PN TGRSR 14K IS AP TRIIEEE TR L SE BUSS
Xt HE4L 3.14£0.12 3.69 021 4.02 +0.33 5.71£0.19 5.52+0.20 543 +0.33
R 1.35+0.20" 1.13+0.24" 2.25+£0.107? 227 £0.16"% 2.74£0.220% 3.97 £031%
s 1440117 1.78 +0.28" 3.26 £0.22% 2.90 + 0.09" 4.28 +0.39" 5.12+0.13
FAE 128.900 82.140 29.180 455.300 40.330 16.090
PAH 0.000 0.000 0.001 0.000 0.000 0.004

1 Q5L A, P < 0.05; Q545254 i, P < 0.05.
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2.3 FBHPMRRIEAREREINEMEERIEE 7K, B ZH F 4 25 2 NE B T %5 B 41 (P <0.05) 5

WS4 1,714 K, &4 /N AR wBe, MRS 55 14 K AL NE IR T 45 2541 (P <0.05) .
NE LY (L%, 2 200, 29 WA S m . BEEE 1.7 K, BRI ML 2541 LY 308 F X R4l
(P<0.05)., MBS 1.7 14 K, Bmgi g zim (P <005); MRS 7R BERALY R THHGH
WBC B T %t B2 (P <0.05) ; Y545 7 .14 K, (P<0.05), FE G525 14 K, BOAS 2 LY K T X B8 41
WERIZH WBC K T4 2520 (P <0.05) . BRSHEE 1, (P<0.05). W3,

®3 BANRBHEAERHEEWBC.NELY LS (n=3,10/pL,x=s)

WBC NE LY
2151 A BRI RS RS IS RS RS S RS EE s
EADN TR F14R 1R E VDN F14R 1R TR 14K
MM 350+031  3.63+042 353x029  1.80£029 207+033  143£025 1.65+0.11 140£0.16  1.93+0.62

BEIZH 077 £0.09” 0.90+0.08"% 1.10+0.16"% 0.50+0.14" 0.4020.16° 033 0.05"% 023+0.05" 047+0.05"% 0.73+0.17"
HZ54 1.05+0.15Y 220£0367  2.00+0.107 0870247 093+038" 090£0.10 035+0.15" 127+005" 1.05+0.15
FAH 29.920 36.310 77.490 19.730 15.650 10.780 78.990 49.140 5.263
P{H 0.000 0.000 0.000 0.001 0.004 0.010 0.001 0.000 0.048

T - OS50 A A, P < 0.05; Q5482541 H#E, P < 0.05,

MBS 1 RS A RBC IR, 2R EGit¥E S EMT, Z5RWA G FE L (P<0.05), B4
X (P>005). MYEH T 14K, 34/NRRBC L 55 1 R, BRI PLT Ik T X R4 (P <0.05) ; FEGT )5
B AT 200, ERWAGITFE L (P<0.05) 8 57,14 K, BIAIA 45 254 PLT 34K T x5 4, B
AUZH RBC MK T X BRAH RN 45 25 20 (P <0.05) . fRUT  BEAUZH PLT MR T4 2541 (P <0.05), W3k 4.
JEE 1.7 14 K, % BRAL BERLZH 45 25 4 PLT LhK,

®4 SRPMRBHEAFMHIRBC.PLTILE (n=3, xts)

o RBC/( x 10%pL) PLT/( x 10%/uL)

EENIEE AN R EE 7K BRI E 14K BURRSE 1R R EE 7R MURR S5 14K
Xt R 11.05 +0.46 11.60 + 0.08 1130 +0.79 735.33 + 13.96 701.33 + 18.01 675.67 + 83.17
PRI 10.40 + 0.28 9.57 +0.15" 9.13+0.017? 604.33 +49.60" 276.33 + 67.027% 352.67 = 18.017%
e 10.55 +0.05 10.97 +0.53 10.80 + 0.40 668.00 + 72.00 496.33 + 14.347 597.00 +75.317
F1H 3.854 21.250 5.655 5.279 12.690 53.980
PiE 0.067 0.002 0.042 0.035 0.007 0.000

0 QSRR AL, P < 0.05; Q545254 ke, P < 0.05,

24 FHNBRBHEEARMAMLERERFKFE 25 HENRBHEMER. . =0 REARRE

757 FHIT
KHMYE1.7.14 K TNF-a . 1L-6 /K F b it Jie 2L 28 95 B 2 0 2 46 R W o, G B A kg

LGN, ER WA ST E L (P<005) .,  HBSH SR, B 5 BE 5o S i, BE T X
PR JG45 1.7 14 K, BRI ZH TNF-a KR 5 T g dEMHES A 7 o 550 BRATAR [L |, #8281 2 /)N B IR S
HMLAZGH (P <0.05) . MGEH 1K A MY J5H L RN NR A SV IR 35 T A0 IR , K 36
Y L6 K V-2 T X WA, HAR A TL-6 /K- 0 SR 5 28 7 R 2H 245 A g A, 200 i [ B 3
TFHZH(P<0.05); B EH 7 14 K, BAIA IL-6 55 14 K 0l UL i 5 97 9 K ] B /K b o AH 55 485 7Y
B T X A R 45 2520 (P <0.05) . L3 5. A, R 2 ULEE 1 R R E IR R AR, 55 7 R AL
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x5 BANRBHEAFREMETNF-aL-68E (n=3, pgmL, xxs)

of HR 41 667.96 + 26.71 716.54 + 28.64 667.74 +29.13 107.75 + 13.64 11638 + 13.21 108.29 + 14.40
itk 87337 +41.39"%  866.08+15.017%  771.73 £ 47.61"% 183.78 + 15.23%% 15250+ 1055 15453 £3.10"2
AESLA 759.90 + 34.84 727.18 + 40.06 660.47 + 18.67 154.45 + 10.26Y 105.15 + 14.44 109.36 + 18.67
FAE 21.950 25.410 7.530 29.210 11.140 11.110
PE 0.000 0.001 0.018 0.000 0.004 0.004

7 DEXBEA LA, P <0.05;Q 542541 1L, P <0.05

A5, AMHESI A ST s mA 14K, R HEIHLEE . WA L.
S 241 0 9 ) R JRE DR A, g A O B A A 3 AT 4R i
XTHRZH FRAIZH mehe

<

EAP

14K

WO RAERIT; LT AREAIBEE A ROk FBUK 05K,
B RHAMRBHEARNBMBRARAKES HERE, x20)

il 2 2005 BE AP LR S5 R s, o IRA/N B R R SR B SR s 5 7 K, BORAE IR T e JEE U
UL S 585 I BEE S IR R W s B 55 (B SN P Ui 2L A7 7 s 5 14 RIS B 58 3
i BEALAL/IN U 5 1 R B BE R PERIA R B NI . MR 45 2 AL/ U S AR
JRE e 9 AR /N B A SR TR R R RAE AR 1 R A5 B A A IR R 8 E TR 1 R R ) e
1, B 7 14 K, RATR MR EEA BT, B EE 557 RRAER IS8, ARSI IR IBE ; 25
5 M s BRI R S A . M TR 4525 14K, IR B A SRR E Se ke . ULIAI 3.

A1/ BT L 2401405 S e, e B D i Y0 4 4 S8 I £H 205 B~ LR 45 SR B, X IR /0N U
P3G 55 5 SN 200 M0 T2 00 A P el . DL IR 2. HIE S5 F 52 5 , 200655 8 2 50 A, e s BkoOR &

AU B WA R TR M IR/ A IEW . BORLZ BRGT S A5 1 K B A 2L AE M 2L
B ERE, RSN SE . BIRIATEIR RPN BE D SO B AT I35 RAE AN IR
SEIREE VR B 3 W B, BB RAE 7 RIRNEE SUES M B IR R, 58 A 3R 45 2 5 5
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%35 %

{312 vl

T RAERI; LT O

B2 JANRRHERERRBMARALS

(HE %7, x 20)

BAF ) RAEE s 2LOHT L SBHHIR.

3 JBANRRHPEARFRAZHARKE

14 K B 98 i 12 W 0 555 , ELZT F B ) BRASORY o 5 5
UAHLL , 25 25 2 AR A2 3 5 1 R 21 IR A4l o6
B RAERN R 5 T R AAE R R W b A1 s &
514K R PG FEAMRE B . IR 4,
26 EHNBRBHEEARRBMKR.M.ZH
v-H2AX RiE L E

B MRS R A 1.7 14 KM IR y-H2AX £ ik H
B G EMN, ZRIA R FE X (P<0.05), 1]

(HE 31, x 20)

SE S 1.7 K AL R 45 25 2H M Jig y—-H2AX ik 1
TR IELE , B y-H2AX Rk E T A4 (P<
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DNA 458 £ 72 BE S A 2 4 B F A5 200 R L 431) , U8 46 fif
NS $E B T 8 45340 R B 4P AR

O R 5 R R G e R,
FEIAE BB 005 B 5 i i 40 B R G % A A, 1T
E NI S el (R e = KSR L = N A P L
WEVE AU AL O S e 25 E , FEE 5 48 BOZ P Al G s
AR A ) M E 2 AE Y F AR AR AP A I 20 i
P 32 11 20 0 A T ot , Lo A8 Ak R DU S
HE i M RE A5 AR Y eAh, BEAE R & A £
o 95 A M %) O B A i A, L A v A0 M 2 S Ak
X VEAL 58 5575 = 0 S e ol = OCE P, o,
CDA45 4 Jif A4 3R 2 11 40 I E0CEE , CD3 20 i 48 48 T bk
UL 20 B, 7 3 Le A9 o T 42 2 A L 5 D) g 32
Pl o ARSI W, B /N B E I A% 45 4R
KA JE i 4 A A 4 G R AIG, BE CD45* f CD3*
20 M Ll 91 5 3 T R, R R IR S B BRI 1 e
UiReRifs . MHILZ N, i NS HUY) o A2 o /N R
TR A, T e W 4 45 R, 306 5% A6 A il WBC  NE
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