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Advances on the medication of nuclear Radiation Accidents
LIU Yu-ming, ZHANG Shu,CHU Zhi-yong( Naval Medical Research Institute ,Shanghai 200433, China)

[ Abstract |

With the increasing competition of nuclear arms in the world and the newly emerging of nuclear technological re-

search methods, nuclear radiation had resulted in tremendous injuries for human being. How to strengthen the emergency protection and

the medical remedy for the nuclear accidents and the radiation injuries had become an important question .

Based on the clinical mani-

festation of the nuclear radiation, the advance on the medicine of prevention and therapy in nuclear radiation accidents in the aspects of

combined modality therapy, cytokine, sulthydryl compounds and herbs were reviewed. The development and utilization of antiradiation

drug were prospected.

[ Key words ]

B T 5 2% [ R 45 45 5 A 1 i R i 1 5
BB U H ) B 5K LA BAZ AR 58 T By A i 2%
R & 5 QI 2SR ENE W B | | v i o O 3 12
EREBORAE 25 N 280 ok 2 Ak ) [R] I 2 < ORI
B S N Bl T R A TR A i S
WO A, el s A% F P i BR S 2 B B, X
E&gE AT m AR TE . ST 4F K [ A
PN E SR R R BE e CE R EOR (2B
P RAR T S5 D7 AT TIRA RIS, IR
TR ROE 25, A S EZE O E N AMZ i
LA T B A I S 25 R T 5 ot A —
LR TR R S 04 25 W 7 3 P A1 22 M o
RS 3 B BR BAR T RR R B
MRS %,

1 ZiESIEKRRHR

TER RN, N R Z B R AR OTIe itk
e — T B PR —— S PO . PR
Sy O i B T TS e T RS e I R

[(TEEBE ]
0liu888627 @ sohu. com.

X E B (1974-), B, 4 @I 6 58 5. E-mail ; xia-

nuclear radiation jnuclear accidents; chemoprophylaxis and medication

I3 , HO BG40 05 F BRI M R G ey
F G LIRS A0 R A A D T, S AR A
TN, RS AS [R] , e A M OSR  10 7 E l
AR ARG, R T RE L R =k
B OB B ROBUR B 2 BRAFRE IR , A 7R A AR
SV PRI A0 R ek, 2= 1 B A L 28 5 AE |, JE AR 32 B
S e HUA R e e LE W IR AR, 2T
BTG MIIREZ B H S, S B0 AT
B T T PR A — 2 S SO 1A
BCEUR T, M A AE T AR PR IR B A R A
SiE o B H ET R Lk TN B A B AN T A
— A A R TN B R R S T
R R AT BE R A A R MO S O, X
TZ I BE & 5 7%, WA T AR BT RE AN AE Bk
F , DTS 502 ML A 1 IR AE

2 YETTEENE

2.1 &% SRR R
Xt TS R B2 R G D) AR R
XTSRRI AT SR 2 W b AT RR , B AT Sl
FHIIZ59A - 1k 2580 5-HT, ZARFS PR A& e
Jfie D, ZARFEPURN ;16167 0T 2% K T b 8 K



RSt RZeAE 2011 4F9 H 25 HAE 29 B3 S5 W)
322 Journal of Pharmaceutical Practice,Vol.29, No.5,September 25,2011

FAFIORG b 41 25 (40 5 75 R | JBUR W 2 | A 55 e iR
S5 5 IR/K s BSG F f5 R T s, e S R B ] LAAE Sy
— LR 25 B TT LALFRIK S 20% () H 22 B FUR] PR 2
U IR %o 007 % st SR B 1A 1/ A A A
fief 4 0L A LA ) R A 4 T B i R A A i
FIAE 3 1 Ty e 5T — R LA 45 s 1 T 75 114 5 3%
AT AR ATP i A ZFPEILIRSE . TAh, 4t
FERLACE FRAK | il BT R 25 5 R T h b 2
(T It 228 10+ 7E 8 3% 4 TRD R ph /1] ik 47 il
() 4B RO PRAIE TS 2 R USRI . W AhE IR
ARG T L R TR, v R B 3R
AT AR T ARG B AR A XY
Biidf , e B 5 i e K I AD R AR 1, i 45 2808
RSP REREHEEZ (RIS R 2 &
HAR B FbiE®Ezy (M EARSH NASH B
HIRER) 45,
2.2 meRT MESFAEYESENEHAEAR
(R 8, A 6L DR -4 Sy — ol 7 28 1) 6 A5 B 47 700 1o
FRERST TR IRIT , © R 24 A58 5 B 37 77
(RIS AR, XoF 4 S 458 5 %) s o A0 6 338 2R 4 1) ik
B HA EEMEEE,

FIAER-1(IL-1) fEUs o b AR R
RS A E - (IL-1) fEIE/NR 2 5 Co (v H
2R BRI FERE R 0 I A 451 0 R B (R LR A, T
FHZGIE AT LIBE TS 8.25 Gy MREF/NEL 30 d 772305 R
AF-1T(IL-11) R 32 4 5 /) R it AR L AU 1% 240
B VR 7 S B R R PR 4 A A
PR R T (G-CSF) . B 20 i 45 7% i 384 PR 7~ ( M-
CSF) o 20 i 1 058 48 A 4R 7% 3038 B+ ( GM-CSF)
P00 8 R S B R e AT 4 A TL-1 B
25 BB PTRSER

TNF K% TNF-a EZRIE T R4, B
FRLIL-1 %R B 9 4R, 3 40k, BT 40 i R 7
FE T o0 AN AR 1 5 ot RN G 28 D) R A R
HH R ARRFE T O AE B S B 3 I IR ROA T S T4
N E A8 Bk, T B Ry > A0 4 i 245 0 1 F 5 4
SRS A A% S SO N AT R T sE AT
Drouet 25 & 65 17 FH 4 R N 36 77 B Bl 7Y
R A0 “4F (Factor) " ¥7 i, BIEE FH SCF | % & R 4
FitESZ 44 3 BedAk L3 BRI AE K E B W FIRIT S
5 Gy ST&k 4 5 MRS W Tt | 28 X6 REAT RS2 55 41
WEE 25 RIS ] 4 Fh 20 i K T RE 5 4 i
I7 PR RS S BE 4407 , O Re A 2F 15 i T Be i
WA,

WA HIE T 4L P 5~ (SCF) BT LA i 240 it 4
TR S 40 i 300 ) e A ok i S 1 R i 2

B 3G 5 RN 43 Ak s 1 /NSRS 4 PF (PF,) X
/NSRS SR A PR AP VR T, LB AT AR 5 B A
HERE T RE IR E A

2.3 AsmAsy CEMREOEUIR R RS 5
BB Rz —, EREENER MR AY, B
JEHNE A A BN . /D ESZ By 2R
HII 10 ~ 15 min JI§ 1 3 5 0] L4 & F7 05 %6 80%
e PR ST 9 N Ik S 25 24, AT LA D A8 5 s v
HC A BB W, FE R, IR 22, 7R
SPARE .,

B OIESFHNK ( AET) S22 bt e 1) 3 3 ol 1Dk 3k
BT A . H i /E B 68 1k, 1
PR AR E , T RCR AT, (A TC IR H IR B 5 45 24
AE R RN EE 2 S A R P 3
(WR-2721) 42 B 37 55 v B 47 2 SR 35 - ) — Fofr | L
U/ A 5 T MEA FAET, A R ) 294 3
h, W/NE R SZ R e Fl y ZRIR G IR 2.5,
3.3.5.5.6.5Gy i 30 min FkiE4 150 mg/kg, AT
Iy R AEIE R 100% 100% .80% H160% , {H
/INERRUA 1 B0 4 S 3 3 B WR-27211 I WA R0k
R KR, s e T 2 25 s, A
58 B e bk = 2 (NAC) B A 5 WR-2721
FRRL %) 68 S5 B o s SR, L EL R AR T st 4% 3 1k A0 4
Mk [ A B k0 T e AR
WL T, Bz A, WR-1065"" Bl N-(2-3i 3k 2
) -1, 3-E N BE, R AR G i B I ROR
FREE M, IR AR AT V8 J1 1 — P S B 4 551
2.4 3% REE DI AIERR B AS KT 1) FT Kk
J& , h R 2 A B IR R S A 5 R S IR
UNAR AR A s B Y A e TR AR G B A
TRy . R R IR 2 PR RO B
&, SR SER N I 2 Th R TE BRI 2 Y
W5 5 & BA T TR AT .

P2 fR S I BT VE . B2 £ ot
By R SR HAT 55 B R OBV, #r A P 2
(S SN, T LA R A P 4 1 e STl Al
Z W (GPP) ' J2 M 4 A% P 4 B — Bl KR
ZWmY i, [F A Z R Z K AL R (procyanidins ) .
E SN TR AR IE , GPP HA B 4L Bt A B 34145 4t
Py RN TR S 2 AR BRI, A A
SR B, GPP XHHRGT T & i) DNA Bt BA R A1)
B e, 2B B R RN R, K2 (Tp)
BAPURS YRR 5 2 IR, A2 W
RERA 4 o R /N BRI S A1 ] 1 4 5
SRE I SOD i P | FEARB #E Vg 2 YL 21 40 M A% %,
RAESRA BRI, HALFE T 55 45 2 i B 5500



PR AR 2011 4R 9 H 25 HEE 29 B3 S5 )
Journal of Pharmaceutical Practice,Vol.29, No.5,September 25,2011 323

MBTE ARG BR B RIERME A G, S22 IR
Je—FP R R ), AR th R A 5 R 1 e e ML RE
FEA, RSB VE R, T RE 5L 5 Z Wk Fe ko
A,

ZRERXTER ST B E R . 28— K
KRR, BA RGeS A7 4540 SRR, B 18 A e
JRUCEWEZ TN A YIRE., TR ERZFZ
BT SR Z P b S 2 A B
PURSER . RZ Zhee 8t & 55 /N 30d £
TR ST I A A0 R R, R I 4 i
FWERE I Z R D Re . LR ST BT i HLEE T R L
I . RZ W bR S AR A 3t
X 20 LRSS o o SR A B A P RIAE ;@ RZ 2 Hk
fE £ F B 1 20 B 2 1 BT A TR A B R A
L 4 3 B DA SR 35 T 0 ) R 3K B0 B
WG E Y OR Z 680 B AL HE T Ik 0 40 A 3% 5
BEINAOAA A= B0 A B A, B R R A B A A A
RET , A R AR MUK S e D he , DA 42 = MLAR $T
RAHIRE T .

SR S R BT E TR S
(GCS) 1T B S 3858 /N BLLT 40 i SOD i : | FA AR 1fiL.
I MDA &, 3w S 4140 DNA RNA & 2 K i
BRSO . GCS R A% IR Y A% 3 V6 FH K e
B VR S HoB B Bt E A E R A G, NS
TR S T S0 A B RS L 414 LPO R A
Z HREY0 MY R AR A B AR E T, A
Z BN UVB 3531 Colol 240 S W BH #ff Az 41 ity
T A B AR ER, RS B XS
SRRz JER AR TSI B AR L ) 8 40 EL A A 1 B A 4
Mo ASReHR AT G /N BRUZS I Bews 40 M 1) £2 7
) | N RV Y | e S R i IR N
Zxrf B RV Tk R PR ) S5 T O RN B T S AT R Kk
R BB B VR

AT R SR B . G AR
PRIEC Co(y HTER) MG 51 & 1/ R4 2L oy —
Ep N IREEADSEEE AN AR =) k=R 7] 3
ity 16 77 G B LA 8 SR AR B I X2
PERRIF 51 A& /N BRSO — 2 iR PE R

3 RE

W BB B0 4 B TS B4 50 B4 01 52 1 FE
H a2z, BIs TARK I BAAF e VF 2 R,
AN B N B AP R T A R AL A AR R A BIL
HRAE A Fr it — 0PI JUHXE TR AR S B4 1
3 5%, R BRI T 5 | e ) R o A S 4t £ 7
W M2 AL ZAE A B PR AR IR

FOA RIMES 0 T B B R A S DB BB B
BURAR S A T 25 I A0 50 36 42 25 R B 24 2
ROa R R I A% i SRz TAE B i R 4tk
FRLAAE 2245 R b, ol DU QR LA Jr st
TTRASE . O X BA RIFhm e M2,
30 3 AR R Y R FH R D ok BRI HG B A
PERBHIRTIAL; @ I H H I PR 259 v i 158 4 5 B
L), KA 2 R 3 ) Ak S PP AG AR 1k 2
LR 45 G SRR T R R YT O 28, WS AT e S R
BiIRYT SR @ T BT 10 S0 5 S 405 100 By ok
W, QBT Y 24 0 R0 RS TR S IR 5 e D B 25 1
AN R RN RGBT 25 R R 58 & WHo B A
AR RIEHEZ Y, H Attt ss i 2 e HE25 )
FERETE R PRI B A, AR B
F(CAM) FEHEEMEBERIZE (HOPO) | 2t HE U R R 2
TEA YR . 20 = Wi FBE R (DTPA ) ) 45 {Hix 4t
PEHELL A KB AT I 8 A B O 2 S i Y
© WFFEHLEE 5K ik 24 4 B HC Al AR 2% i 25 90 ©
Ak A v B2 v A T R B S 25, T b 2 HR
Wi R BT HE R R R
(AR SRR . Bl M OGRS R IR A, A%
e B 2R N 2K AR B &, AR AR 5 2 19 R IR
B T 7 36 A% 10 58 S B 4 245 e B b 1
IR,

[ &% 3CHK]

[1] Fliedner TM, Graessle D, Meineke V, et al. Pathophysiological
principles underlying the blood cell concentration responses used
to assess the severity of efect after accidental whole body radia-
tion exposure: an essential basis for an evidence. based clinical
triage[ J ]. Exp Hematol ,2007 ,35(4 Suppl 1) :8.

[2] Heimers A,Brede HJ,Giesen U, et al. Chromosome aberration a-
nalysis and the influence of mitotic delay after simulated partial-
body exposure with hi gh doses uf sparsely and densely ionizing
radiation[ J]. Radiat Environ Biophys,2006,45(1) :45.

[3] Hande MP, Azizuva TV, Burak LE, et al. Complex chromosome
aberrations persist in individuals man y years after occupational
exposure to densely ionizing radiation: an mF1SH study [ J].
Genes Chromosomes Cancer,2005,44 (1) ;1.

[4] Wang Y, Schulte BA, Zhou D. Hematopoietic stem cell senes-
cence and long-term bone marrow injury[ J]. Cell Cycle,2006,5
(1):3s5.

[5] Wang Y,Schulte BA,LaRue AC,et al. Total body irradiation se-
lectively induces murine hematopoietic stem cell senescence[ J].
Blood, 2006.107(1) :358.

[6] Liu YJ,Lu SH, Xu B, et al. Hemangiopoietin, a novel human
growth factor for the primitive cells of both hematopoietic and en-

dothelial cell lineages[ J]. Blood,2004,103(12) :4449.
(T#% 346 M)



346

S eE 2011 4

4E9 H 25 HH5 29 #4

P51

Journal of Pharmaceutical Practice,Vol.29, No.5,September 25,2011

RE SR A T A B R S (8] TRLTHA, BSCH, B . BN W S R (1] 2007,
05(28) :92.
[ &5 30k ] [9] B ik, XL, MEACHS. it oft A M A SIS S MU 43 5

(1] BhouSe, SEHAR. St oy M s MBSl e [ 0], il 541 FLL). il £2,2008.10:163
5.2006,22(4) : 138, [10] !élﬁﬁw}ﬁmﬁﬁ Mz i v A 2 23 () F 52 0 e

(2] EFRFE X @, AR fi = R 1], KRR AL LR 2006,0523) -1
B9E 5 TF% 2009 21 1416, [11] 5%‘0” S X e i A RS o AT R[]

(3] XU, J5. frnt SR IF St [ 1], £ Tolk B S 2008,1803)

’ ’ (127 fL3CHy, 2™ 8, £y 30 PEAL 27 o S 2y BT ST ke [T ] th
2008,04 .321. .

(4] BRI, 10 >3 b, 4 g B, 6. 0 9 405 01 24 B0 5 e SATEIS, 2005,7(0) 22
Y] 5B A 2010 28(5) 1328, [13] = U, 4%,””“2 SR O L A G T

[T CEARRL I X0 . 0 L2 R B2 A (RIS 2008.26(0) 3%

BRACHERE ). MR L EE 25 .2010,21(9) 12339, [14] EEI*R%JJ\/.JE Ji 95, AR AR J5 I BRI far - A il A

(61 HsEHs, B #,VF b0 0SS OB R ] IRPITTILL PR 209,350 978
TrihFl2E,2007 ,08 :554. (s B FR12011-06-09

A o y [ 12 H#§]2011-09-01

(7] EFB X @, AL s aE s e[ 1], e
P EE 25 K 2F24 41,2008 ,02(31) (116.

(E#% 323 1) By PE L T]. AP EAIE T ,2008,24(9) 1072,

[7] Herodin F,Drouet M. Cytokine-based treatment of accidentally ir- [16] Goel HC, Bala M, Prasad J,et al, Radioprotection by Rhodiola
radiated victims and new approaches[ J]. Exp Hematol 2005 ,33 imbricate in mice against whole-body lethal irradiation [ J]. J
(10),1071. Med Food. 2006 , 9(2): 1

[8] Hosseinimehr SJ, Zakaryaee V, Frouhgizaden M. Oral oxy- [17] # #, L W7 A %F m U2 2 B 25 TRAR RIAT 5
metholone reduces mortality induced by gamma irradiation in mice JE[]. PEdbZh2#44 2008, (23) 5.334.
through stimulation of hematopoietic cells [ J]. Mol Cell Bio- [18] Li Z,Wenyi Z, Liang’an Z. General situation of radiation acci-
chem 2006 ,287 :193. dents in China[ J]. Radiat Prot Dosimety,2007,124(2) :177.

[9] Drouet M, Mourcin F, Grenier N, et al. Single administration of [19] Weisdorf D, ChaoN, Waelenko JK, et al. Acute radiation injury;
stem cell factor. FL -3 ligand. megakaryocyte growth and develop- contingency planning for triage, supportive care, and transplanta-
ment factor. and interleukin-3 in combination soon after irradia- tion[ J]. Biol Blood Marrow Transplant, 2006,12(6) :672.
tion prevents nonhuman primates from myelosuppression : long- [20] Rencova J, Vlkova A, Vesela G. Improved chelation therapy of
term follow-up of hematopoiesis[ J]. Blood 2004 ,103(3) ;878. intramuscularly deposited horium by CaDTPA in the rat [J]. Ra-

[10] Demirel C, Kilciksiz S, Ay OI, et al. Effect of N-acetylcysteine diat Prot Dosim, 2003, 105 : 513.
on radiation-induced genotoxicity and cytotoxicity in rat bone mar- [21] Martinez AB, Mandalunis PM, Bozal CB, et al. Renal function
row[ J]. Journal-of-radiation-research 2009 ,50 (1) ; 43. in mice poisoned with oral uranium and treated with ethane-1-hy-
[11] Demirel C, Kilciksiz S, Evirgen S, et al. The preventive effect of droxy-1, 1-bisphosphonate ( EHBP) [J]. Health Phys, 2003,
N-acetylcysteine on radiation-induced dermatitis in a rat model 85(3) :343.
[J]. J-BUON. 2010 ,15(3): 577. [22] Benkovic V, Knezevic AH, Dikic D, et al. Radioprotective
[12] Murley J S, Kataoka Y, Baker KL, et al. Manganese superoxide effects of quercetin and ethanolic extract of propolis in gamma —
dismutase (SOD2)-mediated delayed radioprotection induced by irradiated mice[ J]. Arh Hig Rada Toksikol, 2009 , 60(2):
the free thiol form of amifostine and tumor necrosis factor alpha 129.
[J]. Radiation-research,2007 ,167(4) . 465. [23] Srinivasan M, Devipriya N, Kalpana KB, et al. Lycopene: An
[13] You WC, Lin WC, Huang JT ,et al. Indigowood root extract pro- antioxidant and radioprotector against gamma-radiation-induced
tects hematopoietic cells reduces tissue damage and modulates in- cellular damages in cultured human lymphocytes[J]. Toxicology,
flammatory cytokines after total-body irradiation: does Indirubin 2009, 262(1) : 43.
play a role in radioprotection [ J ]. Phytomedicine, 2009 , 16 [24]  Goel A, Aggarwal BB. Curcumin the golden spice from Indian
(12) ; 1105. saffron, is a chemosensitizer and radiosensitizer for tumors and
[14] Liu WC, Wang SC,Tsai ML, et al. Protection against radiation- chemoprotector and radioprotector for normal organs[J]. Nutr

[15]

induced bone marrow and intestinal injuries by Cordyceps sinen-

sis, a Chinese herbal medicine [ J]. Radiat-Res, 2006 , 166
(6) : 900.
FliRSRE XS0 Bt SC. R 22 1 X A S 4 i A B A AL B

Cancer, 2010, 62(7) : 919.

[ WFE B H#A12010-11-15
[1&[E HH#3]12011-04-19



