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IPIOTIOG OKTIVO[SOAING

1 aKTVOoPoAla €lvon 1 EKTOUT
nyelog vito popen H/M xoudtov,
IGUEVO TAAOVTEVOUEVA



VIBPWES OKTIVOFOAiaG

GLYVOTNTO TOV KUUATOV KOl aVTIGTOTYO
M evEPYELD 1] aKTvOoPoAia ywpileTou

Axrtivegy
B Koouikec axtives
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B H aktvopoAio yopiCeton exiong pe facn 1o ov
TPOKAAEL TOVIGLLO GTNV VAN 1 OY1, GE 10viCovoa Kol
un ovicovoa aktivofoiria
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B [OVIGHOG EIVOIL 1 ATOUAKPVVGT] EVOC NAEKTPOVIOV
TOU OITOLLOV GE TEPLOYT EKTOG TOL NAEKTPIKOV TEOIOV
TOV VPNV , LE ATTOTEAEGLOL TN OMNUovpYia OeTiK®V
1OVIQOV

HAekTpdvio




1 Koouikn aktivoPoAia



VINNOVICOUOCEG AKTIVO[SOAIEG



VEPYEIO Kal [INYES

VOUACETOL 1] aKTIVOPOoAia TOV

ooAiag (padievepyod :(pécc o).

DLEVEPYELD VTTAPYEL OTN GUOT (PLOIKT
pOoLEVEPYELRL), OALG LTOPEL VO TPOKANDEL Kot
TEYVNTO LE ToV BouPapdiopd Papémv Tupivmv te
~ TOYEWMC KIVOOULEVO COUOTIOL.
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PUOIKES TTNYEC AKTIVOBOANCNS
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EMIOTNLOVIKA TTAT)POC.

EITITTIOIO EIC AKTIVO[SOAIOG

= IoviCovoec:

Ot 10viCovoeg
aKTIvoPoAiec mpokaAovV
LOVIGUO TOV LOPLOV TOV
KUTTAP®V EVamobETovVTOg
EVEPYELD, M OTTOLNL
OTTOTEAEL TNV apeTNPia
TOV PlLoAoYIK®V
EMMTOGEMV GTOVG
COVTOVODS OPYOVIGLLOVG.



""‘ll‘lll' WOEICTNG LA, oTNnV Eufia
UAN

OPPOPOVVTAL UTTO TOVS 1GTOVG
DLOKOVC OEGLOVC KOl OT|LLLOVPYOVV
[IGLLEVO GLYKPOTLLOTOL
DLOTAPACOVV TNV LOPLUKT
TOV TPOTEIVOV KUl TOV YEVETIKOV VAIKOD

) RNA). [TapeumodiCovv eniong ) dpdon tav
\ V Kot BAATTTOVV TOV HETAPOAMGUO ETOPOVTOG
oTiG Proynpixéc dadkacies.



IMYOpPIEC KUTTOPWYV

apa;
ToL Opyoava, TOV opyavicov. Kade
tEPLEYEL 46 YPOUOGOUATO.

£¢ (oapia , orepuatoloapia) :

£G TOPOYOVTOL GTOVG YEVVITIKOUG AOEVES

), OPXELS). ATTO TNV EVOGT GIEPHATOLMAPIOV
U 611 HIOVPYELTOL TO YOVILOTOMUEVO OAPLO
0TO), OO TO OTOI0 TPOKVTTOLV UE OLOOOYUKEC
UITOGOELS TO KUTTOPO TOV OTOTEAOVV TO VEO OPYAVIGLO.
- Kabe yapetnc mepiéyel 23 yporocouato
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VIKEG ETTITITWOEIG

2C EMMTOGCELS Ywpilovial o€ 3
yAoya pe To nEyebog Kot to

1 TO LEPOC TOL GOUATOG
tvoPoAia:

C COUOTIKEC EMTTMOOELC
OTEPNUEVEC COUATIKEC EMUTTWGELG

£C EMMTWOGELC



PPEDECIO DO OTIKEG ETTITITWOEIG

v ot £vrovn ékbeon o€ padievépyela
5V) OAOKANPOL 1] LEYAAOL LEPOVS
YPEIALOVTUL GE POLVOLLEVOL

o) OV LEUPPpaVOV Kot
POV OaviTmy AAAACELS GE LoplaL
OV, oTapoiTnTa 1o TNy EnPimon, 0onyovv
ap1ko Odvaro.
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DTEPNMEVESC OCWMOTIKEG
ETTITTTWOEIG

DVTEC OPEILOVTOL GE AALOLMGELS TOV
TOAAACELS KO apOopovV GLVIOMC
o Kol COLL AELYOLULDV. XTIC
IAGEELC To TpooPePAnuéva KhTTapa

)PYOUV LLE EAATTOUATIKO TPOTO , TOPEYOLV
DUOATIKEG TPOTEIVEG Ko LeTaP1PACovV Tig
MOELS Kot 6To BuyaTpikd TOVS KUTTAPO.




IKEG ETTITITWOEIG

ELVEC TTOL UTOPEL VO ELPAVIGTOVV
TOU®V TO OTTOl EKTEOMKAY OE
TOL O€ LETAAMACELS TTOV ElyOV
VTTAPOV TOV OOINKOV N
YEDV TOV YOVEMV TOVE KOl Ol OTOlEC HEGM
IPIOV 1 TOV CTEPLOTOCOOPIMV

Bdotnkav 6TOVC AITOYOVOULC.



DNA

VOUKAEIVIKO 0ED OV ammoTeAEiTOL
OTO OTTOL0L EUTEPIEYOVTOL O1
1€C Y100 TN O0UT|] KOl TN

pylo KaOe Kv Kot OAOKAN POV TOV

vvopuevn and 10 DNA cOvOeon tov
ivov. Lo kaBe tpmTeivn VITAPYOLVY TEPLOYEC
A mov ovopdlovton yoviota.



e

Adenine Thymine

Guanine Cytosine

Sugar phosphate
backbone

J.S. National Librarny of Medicine




)\)\dlo’ucslg o010 DNA

0L GuuPaivovy 6T LOPLOL TOV
TIKN] EMITTOGT) GT OOUN KL TN
pov. Kataotpepouv 10

L KLTTAPOL TTOV Eivat
Koo yio tnv ovvbeon tov tpoteivov. Kdoe
o1 YOVIOIOL UTOPEL VO, 001 YN|CEL GE QLOLVALLLN
DECTC TPOTEIVNG 1] GE OLOPOPOTOINUEVN
(AavOacueEvn) ocvvheon tpmteivdv. Ot 0AAOIOGELC
OUTEC OVOULACOVTOL LETAAALAEELC KO EIVOIL OVGUEVELC
Y10, TO KOTTOPO Kol To Buyatptkd Tov.




LV Photon

»

DIIOEIC o170 |.A 010 DNA
OV TPOKVLITTOVV OTTO TOV 1OVIGUO
To popra Tov DNA «on mapdyovv
TPOIOVTO TOL OTTOI0L ONULOVPYOVV
IIWGELS 6TIS Pacelc Tov DNA kot kat’
KTO.OT KO OTIG TPATEIVEC TOV TAPEYOVTAL.

After Cancer Arises From
DNA Mutations In Cells

Nommal cell DNA mutations Uncontrolled proliferation
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: Last DNA mutation from: b 1
* heredity o

or
* radiation or chemicals

or
* spontaneous errors
during DNA duplication
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VIETOAANGEEIG

IEEIC OLKPIVOVTOL GE YOVIOIOKES
1 YPOUOGOUIKES AVOLLOALEC.

acelc ovoudcovron ot LETAPOAES

OV GTNV ELPAVIOT] VEDV OAANAOLOPPOV

LOGMUIKES AVOUOALEG OLPOPOVV UVIOLOALEG
OTIV KOTOUOKELT] TOV YPOUOCOUATOV (OOUKES) N
oToV aplOUo TV YPOUOCOUATOV (aplOunTIKES)
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Down's Syndrome




E Tor ProAoyicd amoTeAEoHOTO GTO KOTLUO AOY®
QKTIVOPOANGNC TOL ECopTOVTOL UTO :
E * To 6Tao10 TE avamTvEnG Tov (efdoudda Khnong).

E * Tn 00om ¢ aktvoPoAioc wov OEyOnKe.

Prenatal Death

Congenital Abmormalities
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Gestational Age [weelks)




JOEIC I.A. OTO EMfSpUO

DTEAEGLOTO TNG OKTIVOPOANGTC TOV

Kapmvoyévscm
* Agvyonpio



ST OI0EIG |.A. OTO EM[3pUO

Xpovog peta T cOAANYY

Ipoteg 3 efoondodeg
(tepiodOg ELPVTELGTG TOL KVTLOTOG
o1 PAevvoyovo TG UnTpoC)

31 £m¢ 8n efoopada
(mepiodog peilovoc opyavoyeveong)

81 efoopdoa £mc TokeTOg
(mepiodog O1AMANCTC TOV KEVIPIKOV
VELPIKOV GLOTNUOTOG)

Entopaon ¢ aktivopfoiriog

H axtivoPolrio pmopel va £xel ¢
ATOTELEGLOL TV OTTOTLYNUEVT] ELPVTELGN
TOV YOVILOTOINUEVOL MOPIOL GTN
BAevvoyovo 1 to Bavato Tov Kunpatoc.

[TiBavoTTO EUPAVIONC SVGTTAACIDV
(v 666e1g > amd 100 mSv)

[TiBavotTO peimong Tov oeikTn
VOMNUOGUVTG

Kol O1avon Tk Kabvotépnon kabwg Kot
TOAVOTNTO KOPKIVOYEVESTC




Table 4. Effects of lonizing Radiation on Conceptus

PREGNANCY WEEKS POST
PHASE CONCEPTION RADIATION EXPOSURE POSSIBLE CONCEPTUS HEALTH EFFECTS
Pre-implantation 0 to 2 weeks Diagnostic exposure (less Embryo implantation failure; embryo death by
than 100 mGy [10 radl]) cytogenic damage
Greater than 100 mGy Lethality
(10 rad)
Organogenesis 2 to 7/8 weeks | Less than 50 mGy (5 rad) No increase of significant congenital malformations

Greater than 100 mGy to
150 mGy (10 rad to 15 rad)

above background incidence

Malformations due to cell killing; growth retardation;
cataracts; skeletal anomalies; central nervous system
abnormalities: microcephaly, mental retardation (risk
of severe mental retardation is not increased over
background levels)

Fetal Development

Early 8/9 weeks to Less than 50 mGy (5 rad) Cancer is the only detectable health risk
15 weeks
50 mGy to 500 mGy (5 rad Dose dependent growth retardation; |Q reduction
to 50 rad)
Greater than 500 mGy Increased risk of growth retardation/spontaneocus
(50 rad) abortion; major malformation; 1Q reduction; severe
mental retardation
Mid 16 weeks to Less than 50 mGy (5 rad) Cancer is the only detectable health risk
25 weeks
50 mGy to 500 mGy (5 rad Not likely to preduce health risk except cancer
to 50 rad)
Greater than 500 mGy Increase in major malformations and spontaneous
(50 rad) abortions; dose dependent growth retardation; |Q
reduction; severe mental retardation
Late 26 weeks to Less than 500 mGy (50 rad) | Cancer is the only detectable health risk

delivery

Greater than 500 mGy
(50 rad)

Dose dependent neonatal death and spontaneous
abortion; major functional anomalies or
malformations unlikely

Sources: Centers for Diseaze Contrel and Prevention. Prenatal radiation exposure: a fact sheet for physicians. [emergency preparedness &
response fact sheet online]. 2005 Mar 23 [cited 2008 Jan 21]. Available from Internet: htip://www.bt.cdc.gov/radiation/prenatalphysician.

asp; De Santis M, Di Gianantonio E, Straface G, et al. lonizing radiation in pregnancy and teratogenesis: a review of literature. Reprod Toxicol
2005 Sep-Oct;20(3):323-9; International Atoemic Energy Agency. Radiologic protection of patients: pregnancy and radiation in diagnostic
radiology. [online]. [cited 2008 Jan 21]. Available from Internet: hitp://rpop.iaca.org/RPoP/RPoP/Content/SpecialGroups/1_PregnantWomen/
PregnancyAndRadiology.htm; Infernafional Commission on Radiological Protection. Radiation and your patient: a guide for medical practitioners.
Ann IRCP 2001;31(4):5-31; International Commizzion on Radiological Protection (ICRP). Biological effects after prenatal irradiation (embryo and
fetus). ICRP Publication No. 0. Kidlington, Oxford {United Kingdom): Elzevier; 2003; Lowe SA. Diagnostic radiography in pregnancy: risks and
reality. Aust N Z J Obstet Gynaecol 2004 Jun;44(3):191-6; Timins JK. Radiation during pregnancy. N J Med 2001 Jun;98(6):29-33; Toppenberg KS,
Hill DA, Miller DP Safety of radiographic imaging during pregnancy. Am Fam Physician [online]. 1999 Apr 1 [cited 2008 Jan 21]. Available from
Internet: http://www.aafp org/afp/29040Tap/1813.himl.

For sources associated with specific values, contact the Pennsylvania Patient Safety Advisory staff.
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V EMMTOCEMV 01 ECeTdoelc ue LLA.
1S EYKLLUOGUVTNG OTOPEVLYOVTOL 1)
NOLLUOTOLELTOL 1) LIKPOTEPT

APYEL LTTOVOLO EYKLHOGUVNC N €ETaon

vo avoarAieTor puéypt TV ETOUEVT] ELUNVO

1 VO TPOYLLOTOTTOLELTOL EQOGOV £YEL TponynOel
0 TEGT EYKLUOGVVTG.
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