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SYNOPSIS

This book presents part of the scientific achievements in the department of radia-
tion medicine and preventive medicine at the Suzhou Medical College. Contents in-
clude studies on cellular and molecular effects by radiation, assessment of environmen-
tal level of radiation, investigation of radiation epidemiology, experiment of carcino-
genic and mutagenic effects, research on prevention, diagnosis and treatment of harm-
ful agents including radiation, as well as‘application of radiation technique. The book
can be a reference to teachers, students, scientists and regulatory officers in the fields

of radiation medicine, preventive medicine, radiation protection and occupational

health.
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PREFACE

Radiation medicine is the discipline dealing with prevention, diagnosis and treat-
ment of the adverse effect by radiation. The Faculty of Radiation Medicine at the
Suzhou Medical College has been developed as a national base of education in teach-
ing, scientific research and medical practice since its establishment 30 years ago.

This book is created to represent part of the scientific achievements at the Facul-
ty in recent years. Among the authors are experienced professors and experts of relat-
ed fields, as well as young and middle-aged scholars. Some of the achievements have
been already applied to teaching and social practice in the nuclear industry.

The book consists of three parts: literature review, serial research'paper and re-
port of specific topics. Contents include studies on cellular and molecular effect by ra-
diation, assessment of environmental level of radiation, investigation of radiation epi-
demiology , experiment of carcinogenic and mutagenic effects, research on prevention,
diagnosis an 1 treatment of harmful agents including radiation,as well as application of
radiation technique. All these subjects are key fields in researches of radiation
medicine and occupational prevention.

The book can be a reference to teachers, students, scientists and regulatory offi-
cers in the fields of radiation medicine, preventive medicine, radiation protection and
occupational health. Comments will be welcome on errors and inaccuracy due to the

precipitance.
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FRAE IR
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(OBEFRARMERPREREE NN

BFHSARENACERETHTRERRE . ER CEARHFT I LML ETOGF . B
T8 4 B8 40 R I 2 o T 4L 40 B AT (4 » 10 2 K B R AEL 400 B A BT . 33X 8 4 P 4E 4 P X 4 4
AR BORRAY 25 P9 SR R B K, R R R T R L U R LA A S SR AR T Rt I
PREIRGETHSH BT S5HE. B EEEA5HENIREZDI NG RERT = 4E™
HEN SR mEN, TRE S MAREZEZROESRY. flm, RNMEDEPm iy RH
ERAT, EMAKH-TAR B A KR BE TR, RIH MR /ML, DNA & RYeEH 8 2
BlmH . BT R EUOF, s Rt ik i 88 B MR 5 B B ISR A R , 45
REH 3 MR KA DNA & AR BRI G 1R , T B4 A A H e W »
WE/ANS, RIBERRT EHRECEHE B HMMR S Z AR H-TdR B A BRHBESE
SHRR™Cs MAVUKB S G B ZRIMXR, LKLY T LR BCs i, B8 40 a0 o fim 40
HIE’H-TdR B A EH 7, E00H 00 B R WOBUR ™, 70 Bl 3R Cs US4 18 BE R 38
7t°H-TdR BB ARV BAREAL, FHEH B MAE B X TR, HBHHMAR, Cs HRIFE
KA AR AR R AR BEA -2 (5 Cs R BMRAMCH-TIR B A E
MEAREELEHMARE Y BES AXREEN RE RRENEZRENERTES, WM
R EFEYIRTEZ B 5T a5 T AR B4 4b o0 52 40 A T 68 SR S O PR . (R 22, S SR ML 4K
B9 40 B 2 30T LA 1) S B AL BR U LR LR IR ™. ERRZDIER)E MR
F(fa R DNA 537 () 88 SRBE S5 44 A 4 75 1300 B 0 IR » e 4 Py e 0 S5 AR 5 T L B R 4
RE AR, B EBRER, MR EREOREARA RS . WRHSBIRMR b ™
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ENT AEMEES . 55t RERMERETIE T RS LHNSH5 V%, A i B
B R BRR A R P B B R R

(DEEARM BRI EBIEN RN

AR ERTHERSHEKESE . ZHREEHAXIRUZ R HI M, Ei
S 7 FUAR B TE YR PR B 4R . Cvmprosa TR ST T BT 5T 4 MRS W O A B G A B R, A Y
2 REHE ARG S5 R ROGAI KRS MMKE 4100 R B ATk i 2 | SEREN IS T BEER,
AT EBREREFEEAATHRES SHENTR.

RINMFARETREFEYESBERCs MIERPREMAAREREREZEARORGK
Ryt SRR MCs Y IR TR SAEIL T MEHMA PHA 34 MM B ARE 4K LPS
ALY . [FIET, T RE MR AE T M E40M M B R EAMA S N, FFRE B Cs AT
BEAYIE N, MBI VR 05k . WERIESE, T R E 41 PHA ¥4LR B Cs (YA R BHR T B
WM LPS #4L R ; Wi AME B A S P s MM Cs HEHERNR THRGESTE
)RR M. Stephen" BB D) HIERB AN Ce J5 , HE MM B IM L, H H 3t PHA
AR PWM #5257 B 8. T B » T 0K B 400 B T o8 o e i 45 3 S b 12 4 B O S 4 B K I B R — 3
B . BITERERENAR AT U B, K BUEAE B M E 405 LPS s 55 1L R B 32 B
BERG, HENAEH-TIR YR AFEREHGRRK. SILE, B T HKE MM PHA &
AR N EIAZ R, A BB, BB T HE ARG MBS . AA
LR FIBE 1 IS R I AT, AT LR S I I T, B bk B2 40 A 350 o BUAH R A B B
TRUY, S PLEET OK BN Cs BREZA L KAKERR U QBN FHEREES P
HRARASERENMREATESER BERFWH. LY RE T VLEKRZCe, P 5
PAUNTS R, AR SR AR TR, X TFERSE 1| FEA RS EEADUE, 7T I
FUFE bk 2 28 P03 A O T , 3% 40 T A AR O 2 » S D AL 38 A, S T o B0 R A 60 SR 4R A S R AR 4R
[Py &'

(DERARHNIMLXB SR RMAHEX

HTEREHAEEREEAN DI TRBHAE, EHERERENEH B EN &2
FUY, g, B B RN GIRE B SRS R M HEERERRTH, M S 5 ENE S
Pk et 3t B HEAY 1 Ce MRS X AFRESY, T &R FUARBRAY , W7 AR HE 4B BT 51 R /Y B B
HILFREMFAMANBETN. B2, BTRAEERNBHIIEN R RNE TR, SBE
AL S SHIEAE A PRV R B B G0 T B S HUAE A3 0, (R T U G B &
EMER, B, AL BERN G5 HSEB R P9 RS XL S R 6 B S BRI 2 .

BB E N B X HUA R AR BR T R T AR MR E BB RGN EF
TROMEARLNENRELREENRRZ — 2RAETHEAREZEODERS, &

IR MAIRR RE EEER . B, TR A KB e AR e R R B AT X R R R
BYE R . T8 5T 5 K S A0 R TR R N R e T A R BT R e TR
FRTH LB HTREIR , AT AR A M TR S IR R AR5 45 6 B 0 1 2 AL T {3 AR 12 3 5% B B
. BETER Y, WH BT 2 FE A HEPI AL KPR GBI, HEEE. ATLHER
Mk BRARN REBRHUBZNET.
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RATRERBREHKEARERAMA D, REKHE R ERE,Fabry' 8 #f138, A
HEARZAHBERE KBRS HNOHERGHERFBZEANXRFELAY =aD
+ 6D T B A MR S U A 399 i 0 2 S e A Y Lk B 3 TR L T LB AR Y
AR W AE S R PR

ETHARAKEARZAGRERBRAGENKAIBRE . IR TERSMRNER
FRRE, T K 2 400 AL A9 3005 0 R U -5 0 PR 6 BB 0 9 5% oo 6 98 2 40 MR I W 0 3 TR Gk S 4
SR E PR BT E L9 24 h, T T ARERFGEELL B AR, BEZERARHEE
FFROMEHRE, KEFEFHENNBRER, EHEZAHNBREREN THR, TR
EEE )

TR N R R Bt 1 B

(DR ER AR (&

P9 BE S 4  xe A 0 B 1 FH A9 R DNA, R U B B R R ) DNA B, BREY
Bt DNA XUEEH U7, T DNA M B TUSIBAARMNRERE, MERRFHEER
AAMBRT DNA SEHRABEHFR. ABRRESBRRENRGABT . EERES
DNA S S B/NELA X, MR TN E, E T ERA RN EERIRET
AL 5 17 B o G B A W] [ B 3 BLA AR ER S RaEEHRBLELEEL. RN
G R G A UOF, ALK, B BF & B 5 40 M B £o (A i AF 32 0] B 3 N\ 57 3 A9 9 K T 7
W T 5 R 2 20 1 2 e £ SR Ak BT 2 O 2, R B v b B0 400 B 20 A A 0 3 3R, 5X B R R Y
B F DNA BIRERFE . 7 A4 B3 i i 7 KR I E M B 4832 4 Th #8695
B84 b R MLk B2 40 MO s AT B 95, IR BP0 Th ATBOMKES M 3 (K B E , 3F E MR 77 B
RERAR, ROARTEERKF Pm BREHARABH R EFHEIN, RAEHETEANK
EEAEEN UAREHARRGRARNB T LE, MEE P B ROH T, o k8
BMBMEE, B "Pn BABRSERARPCEBEZ AEEMBERRN X R MWEH
MWEEFTBAN: Y =10.69+ 1. 435 nX , [ot, REFHNTHHTARE "PmBPARZ
FHERRELR MEHTBRN: Y =961+ 1.24 nX , i H,7%E"Pm JISRIERE %
REBEMME SCE E M BTE B KIFH B34 A, Brandom 18 3¢ B Pu THEH KR
Puff RGN MM E AR R R X RBT TR, R H " Pu A EY
R, SR ML B AR S e AR A A R I S AR PIES T AR RGBT R E
R EGHBEFPu MBSHEE A X RITEREDFESHRCs BR T MA MR EKHE
EWOEBA“CSHRHAUABTEROEMEFBHE LR, 4N EREIFERN: Y =
0.0561X™" , WiZig , AT RBEHHZEZERLNEAR bR EYRIGRTEYERRZE
MERERE, FJIEMEMLE. MEENRERBERENLERE FE5ARHERYEKA
WEBARER — B ™ Pu M1°°Sr AL B A" Pm A La 7 BB B A8 Cs
FN'Ru W] i £ F P AT 25 B B A5 A0 LIRS R A 5T 0T BT 51 BOR BB R FARRE IR R
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(IR AR 3 & 4 T 0 B Y R A

BB R RS, T B RV A R AR W R A R R 4, W TS RS EBIUAER
BIfEF VLR A B AR TE R F 0 T — A br B 32 B v 8% & P R B AR, 2R ) & Bt
ERERE . MHLTFAREENEMEMARY EFHEBEMAR  RINYEEHRTH
AR Pm BAVUKREE LKL F AR KT B BA B A 5 40 B B A 8O, 3R LS T Pm
ERILAMBE BN R() = 0.1872 e™>* | JLEFIBEHE "Pm P35 5BHE B9 E &, HTE
BILANRYH R Z N, TEAEFARN AR TARM R AERSEHBEET  AEH
B et BRI Y RN R BT, A R R B R B MBI RAMAE, HHE R
AU PR SCR] B ) 38 B, LR R W A S 5 A A B th R 1 BT B T LG K T R B
FEEYPm R BRI, EFRAAXFTFHERMEEEHARYBHBRETT,
T B A R ) S R IR A B SR RO M BB, T AR RORE T1 , IXEERTIR4E AU IRF R R
WA TIEE™,

BRI RRB.FSHEVC A RELEFRIE, HHE Cs BAR(XOM WA BT
BEER(Y )R A  ERERPER UEAFERXN. ¥ = 1. 496X2° 7, L3Rk /hE
REBANNSBARGERZR AXI0°Gy ¥ Puc KR FHIRENRBE I T 1T, 5KF
PGB ABUCRL T AR E Y 2R E AR 1/10 B, 7] ™ A R RS E N SE
T, BN W SE R B0 5 — AR X R i TR0 A 7 40 A2 35 A0 58 154 BR 5 1R 1% 3 1 8 45 P
H, HEAMEDSEHTFLAEHENRERSHBERELXRT,

EFxMEEEAKRKE, B FRENATRATHAR, R A — RO ME, TTRFEN
W TFRA—EHEN  BZRGELEMIT, HH AT SBORNE . Russell "8 #1318 75 K QR
FRMAEEAMRSWGAMATFEEZE, ERRFHH BN XR FEREFIL T
SIARBETE L B AT A M B A R AN PR H B R ER T RBN T

(DHEFRARM B L DNA G SBERRTHXE

EERAKEN, BEEERAALESHEHS HAEREGEEMRESRN, BERER
DNA BT P2 B L A , B R U B R R SR A B R R AR, vl e it
e, ERRETHHEHREMBHERE,WEEF—ARNTER. WEEUEF R
J& A T RERPIRE

W T A 3R T A o B S B 5 A S T B 3 S S 4 B A HL A C AT g
ANELR MR, B R REMAE R IEERNRE.

RiE, YWANYNERARRERER BEAESREARE S WREERE
FHIBE ST, AREE RS20 , SR 320 SR A2 3 PRATSE 1, 305 35 PR U ) S0 B R BB AL TE T = 3B
fr R BFE T B, B BAEESE LKA 111 KBa/ml 9 HTO, JAE R B &Ry 0. 3~0. 4 cGy/
d, BBGH B2 30 Gy BY, TR HERAEF R BERME. RITWHTREH, Y44 BALB/c
i g R/ E BB 92. 5~185 kBa/kg '"Pm J5 5 #E¥E /M E BUCRL , T TR 55 B 4 O £ LAY
TERBHEBIEREMM, R BIEH EHFE L A, ERHTERRERY, BT
ZIREOEFRAZIBEATNEM EMEMASIRNEI L. FRHERER(BIGHIR
FHET R B AP Pm RABBGHB(DIZRBHXRBIEAPR, HRXAAN: B = 20.67 +
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35.48D BV, BP R AR TR BABES, B SRR IEHER, BRREEBLEFA.HZ
RESEREERMARERE . :

Thompson PR F, HH B i — 45 & F 56 DNA AR, HABERMOEREBA TR
HEH Y- M REANEAEEN ERETASEREERZ B HER LA FrscEet, if &
HBERARE, MRHEERARSTRARERRE, A\TSIEMBAE . REEERE LI
AEABFELAFAFLOHE. ETHERRTHERAFR, ABFHERAGH T8, 3F%
mEEMERREREH S AR AN HREBFELOPE G apre HEARE
YT MERE 84% A M B, BT —REBHRENREERINGT  RFEALREE
EAKTFLFTHE HES TRIEFEFESUMNEDTERERNHER , BUEEFRT AR
AW DNA BEER EECYURMATRERBRABEMNTIE., IEFROEN,
W xd it £ 55 F B B A9 BE 6, A R T RER BB IGTT . R EER T F KR .

(MEBEFEARBHER DNA RS SEBHRENXR

EREARRERRREGFENIERK,. ENMERERERGSERPRAREM &
PG ek B RN R AR RN RS R R R R ENTRS W
HEANMFEARPEERARGIANE - FTEEER MERAC, EX KA RSN R AR
Puta (KRR ZE G AN MM RN 0. 012, %3 A Pu 22 Ba/g KB )5, W EFH 0. 017, A
BWE 74 Bq/g KRB, R EHEEOEFR) 0.027. WiZBESEMHE, REERENRE
REFMMREEEHE, TEGHRAHELKARE., RITWARRAS, A REELHE
R AR T R AR, E EERI RN MR AR E S 0L, X R 5 AL~ LB
REMEMIFRZIEMIER HBE, 0k BALB/c 415 2/ E BIRA K% 2 UO,F,, W%
BIHFERWENE A SRR SH B’ E M, L5 A0 R8N SR 0 4 0 2R 1 4
wAE,

ETRR QARG XM DNA R4 2K &, A M5 st AN EN ., mHE
AU DNA et sl N A M BEARSI B R AR, BA —SREATY, B AR
HUuEERNRS IR P AR TARE DNA, BN BB SN N, NEHE NS
RGN RR S R AREE, MEFRHITER LR NERENA NI PIRI N R G R
AR T MR ERSEHEH RS ERNENN EHEHN N HBRA Y Ra R FR
WA ZE. TRLDNAWRGSEE , FARBHNRGHRPTEEXBENEM.
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Study on the Immunological and Genetic Effects
Induced by Internal Exposure Radionuciides "

Zhu Shoupeng

Abstract

In the field of radiological medicine,on the one hand human béings are benefied
from the accomplishment of radionuclide's application techniques. But on the other
hand injurious effects on organism come from internal comtamination of radicnuclides
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