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description of the various dose quantities and units used in this report, see the Glossary and the table below). TABLE 1 Units of Dose Unita Symbol Conversion Factors Becquerel (S1) Bq 1 disintegration/s  10-11 Ci Curie Ci 3.7 1010 disintegrations/s = 3.7 x 1010 Bq Gray (SI) Gy 1 J/kg = 100 rads Rad rad 0.01 Gy = 100 erg/g Sievert (SI) Sv 1 J/ke e R o .01 Sv NOTE: Equnalon: dost edals absorbed dose times G (doalty tactory. Cray s tho spectl name of 1 it (1K) 1o be ueed with
absorbed dose; sievert is the special name of the unit (/kg) to be used with equivalent dose. alnternational Units are designated SI

OCR for page R12
Health Risks from Exposure to Low Levels of lonizing Radiation: Beir VIl Phase 2 This page intentionally left blank.

OCR for page R13

Health Risks from Exposure to Low Levels of lonizing Radiation: Beir VIl Phase 2 Contents  UNITS USED TO EXPRESS RADIATION DOSE xi  PUBLIC SUMMARY 1 _Introduction, How tonizing Raciation Wos Discovered. 1 How laniting Radiaion ts Datscted. 2 Units Used to Describe Radiaton Doss. What I Meant by Low Doses of lonizing Radiation, 2 Exposure from Natural Background Radiation, 3 Contribution of Man-Made Radiation to Public Exposure, Scenarios llustrating
How Poople Mgt B6 Exposed t Toning Radhaion above Backaround Lovele, - Evidenca for Adverss Haalth Efects Such a Cancer and Herediary Dieaser 6 - The BEIR wir Fisk Modele. search Reviewed by the Committee, 9 e, 30 - EXECUTIVE SUMMARY 13 1™ Eundence rom Bioiogy, 11 Estmation of Hernable Génedc Efects of Rachnion n Human popuiaione, 13 Evidence rom Epdomiology. 12 miegtation o Bielody and Epidemoiosy.
Estimating Cancer Risks, 14  Conclusion, 15  Recommended Research Needs, 151 BACKGROUND INFORMATION 19  Physical Aspects of Radiation, 19  Chemical Aspects of aciation, 35 Metecear Hochanism of DA Wepa\r‘ e Summary, 39 ANNEX 1A: lonizing Radiation and Ovidative Damage—A Viewpoint from Saccharomyces cerevisiae, 40

OCR for page R14
Heaith Risks from Exposure to Low Levels oflonizing Radiation: Beir Vi Phase 2 2 MOLECULAR AND CELLULAR RESPONSES 1O IONIZING RADIATION 43 _Ganaral Aspects of Duso-Response Relatonships, 43 Induction of Cromosome Aberratons, 45 Inducton of Gene utatons in Somatic Cals, 46 Radiaion-Induced Geromjo Instabllly, 47 CallCycle Efects, 49, Adaptive Response, 50  —Bystandar Effects, 53 Hypor.Radiaton Sensiiviy ot Low Doses. 55 Otserved Dose-Response
Relationships at Low Doses, §7 ' Summary. 62 3. RADIATION-INDUCED CANCER: MECHANISMS, QUANTITATIVE EXPERIMENTAL STUDIES, AND THE ROLE OF GENETIC FACTORS 65 Introduction, 65 Mechanisms of Tumarigenesis, 66 Radiatin-Induced Genomi Instabily n Raciation Tumorigenesis, 70 _ Quantiative Studies n 73 Genetic to ncer, 79 Summary, 894 HERITABLE GENETIC EFFECTS OF RADIATION IN HUMAN

LATIONS 91 Introduction and Brief History, 91  General Framework, 92  Genetic Diseases, 92  Risk Estimation Methods, 93 Recent Advances with Respect to the Three Quantities Used with the DD Method of Risk Estimation, 94 ubling Dose Estimate, 101 Mutation Component of Genetic Diseases, 101  MC Estimation for Chronic Multifactorial Disease, 105  Other Potentially Relovant bars, 133 “Riak Csumation, 124 " ANNX 45 Modale of mvertante of Matifactoria
Diseases in the Population, 120 ANNEX 48 Th Doubling Doss, 122 ANNEX 4G: Assumptions and Speciications of the Finite-Locus Threshold Model, 124 : Differences Between Spontaneous Disease-Causing Mutations in Humans and Racianon indlesd Vorations Luperimental Systome 154 ANNEX 4E: Crter Used fo Askign uman Genes to One of Three Groupe rom the Standpoint of the Recoverabilty of Induced Mutatons i Live Births. 125 ANNEX 45 Radiation Studies with Expandedt
Simple Tandem Repeat Loci in the Mouse and Minisatellite Loci in Human Germ Cells, 125  ANNEX 4G: Doubling Doses Estimated from Genetic Data of Children of A-Bomb Survivors, 1305 BACKGROUND FOR EPIDEMIOLOGIC METHODS 132 Introduction, 132 Collection of Epidemiologic Data, 133  Analysis of Data, 136 of Data,

OCR for page R15

Heslth Risks from Exposure o Low Levels o loizng Raciaon: Seic VIl Phase 26 ATOMIC BOMB SURVIVOR STUDIES. 141 Introduction, 141 _Descrpton of the Cohort, 142 _ Staisical Wethods, 143 Al Soli Cancers, 144 Site-Specifc Cancers, Cancers Resulting from Exposure In Utero, 151 Benign Neoplasms, Nonneoplastic Disease, 152  Life Shortening, 153  Summary, 1547 MEDICAL RADIATION STUDIES 155  Introduction, Medical Uses of
Radiation, 156 Evaluation of isk for Specfc Cancer Sits, 173 Discuseion. 187 Summary. 1878 OCCUPATIONAL RADIATION STUDIES 189 " Introduction, 189 Nuciear Industry Wtk 190" Viorkers o e Mayak Faciity, 201 Chen ooy Cloanap Workers, 203 e and perospace Employees, 204 edieat and Dental Occupational Exposures, 204 Summary, 2059 ENVIRONMENTAL RADIATION STUDIES 207 Inuroduction, 207 Popuations tiving Around
Nuclear Facilities, 208 lations Exposed from Atmospheric Testing, Fallout, or Other Environmental Release of Radiation, ations Exposed from the Chernobyl Accident, 215 Populations Exposed from Natural Backgrou 28 Children of Adults Exposed to Radiation, 228  Exposure to Radioactive lodine 131, 233  Discussion, mary, 237 10 INTEGRATION OF BIOLOGY AND EPIDEMIOLOGY 239 Introduction, 239  DNA Damage Response and Can 239

rajection of Fcks Over Time. 235 The Traneport of Cancer Risk Becween Diforent Paptiations. 240 - Form of the Doss-Response for Radiation Tumorigenesis, 245 Dese and Dose-Rate Efacts on Tumor Induction. 248 Otner Forma of Celllr and Arimal Ressonce 1o Radiation. 350 Genetc Suscoptiiiy 16 Cancer. 251 Heritable Eocts of Radiation, 257~ oummary, 252 ANNEX T0A- APplcation o the Moslgavkar and Knudson Two-stage Clonal Expansion Mokl o the Transpon of
Radiation Cancer Risk, 253 ANNEX 10B: Evidence for the Connection Between Dose Effects and Dose-Rate Effects in Animal Experiments,

OCR for page R16

Health Riks from Expars to Low Leves oflonling Radietion: Bel VIl Phase 211, RISK ASSESSMENT WODELS AND WETHODS 250 ok fssosaraent Methotclogy, 250 Flsk Models, 261 Varlsies That ModHy the Dose-esponsa Reletiorshlp, 26412 ESTIMATING GANGERRISK. 267  fntrociclon, 287 Dafn Evalusted for BEIR VA Mudss, 267 _Msasures of Risc and Cholcs of Gancer End Polnts, 268 The BEIR Vil Commitises PreferrsdModets, 260 Us of the Commine's Preferrd
Models o Estimate Risks for the U.S. Popuiation. 274 Quantiative Evahiation of Uncertainty In Lifstime Risks, 278~ Resuts o Risk Calcuatons. 278 Uncertanties n Lfetime Risk Estimates, Cohersnce of Models with Other Sucies, 266 Summary, 290~ ANNEX 124 Pravious Modes for Estimating Cancer Risks from Exposus to Low Lovels of Low-LET lanézing Radiation. 291 mittee Analyses of Data on the LSS Conort o Develop BEIR VIl Models fo Estimating Cancer
Risks, 296  ANNEX 12C: Details of LAR Uncertainty Analysis, 308 ANNEX 12D: Additional feims sk Ectmatos Based on BEIR Vi Proforred Models. 350 13 SUMMARY AND REGEARCH NEEDS 515 - Evidsnss from Blology. 513 - Genotls Efecs of Radiation on Populations, 31 pidemiologic Studies of Populations Exposed to lonizing Radiation, 317 _Integration of Siology and Spidemioogy. 321 Moder fo Esumating the Lieuime Risk of Cor onclusion, 323

APPENDIXES /335 A BASIC BIOLOGICAL AN GENEVIC CONGERTS ‘327 & COMMENTARY ON
COMMITTEE BIOGRAPHIES 379 INDEX

CADIATION FHOM MEDIGAL PROCEDURES IN THE PATHOGENESIS OF CANCER AND 1SCHEMIC HEART bISEASE: DOSE-RESPONSE STUBIES WTH PHYSICIANS PER 100,000 FOPULATION™ 320, . JSSUES RAISED By THE INGTITUTE FOR ENERGY AND EXIROMENT RESEAREH (IEER) 330 D HORMESIS 332 E FIFTEEN- oUrTRY WORKERS STUDY- 535 RERERENCES 357 GLOSGARY

(20f 2)6/26/2009 11:32:40 AM


http://www.nap.edu/openbook.php?record_id=11340&page=R2
http://www.nap.edu/openbook.php?record_id=11340&page=1
http://www.nap.edu/
http://www.nap.edu/contact.html
http://www.nap.edu/help.html
http://www.nationalacademies.org/
http://www.national-academies.org/legal/
http://www.national-academies.org/legal/

	nap.edu
	Health Risks from Exposure to Low Levels of Ionizing Radiation: BEIR VII Phase 2


	JGGKNHDEGDIEIIEMKFIMNGJLPDEIBAHE: 
	form1: 
	x: 
	f1: SEARCH

	f2: 

	form2: 
	x: 
	f1: Search This Book
	f2: 030909156X

	f3: 

	form3: 
	x: 
	f1: Search This Book
	f2: 030909156X

	f3: 




