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AulA Ak 1976 | o|gEo}|thol A9 dr] F & Aln
Love Cannel Atz 1979 =z [ AYH7E vPges Q1 FulolF
Three Mile Island A} 1979 A= |92 dALe] YA} FEAln
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Environmental Health Science

in the 21st Century
Toxin based - | Disease based
Single agent -> | Multiple agent
Disease = | Health
DNA damage -> | DNA function
Population -» | Susceptible person
organism/organ/cell/molecule | > | molecule/cell/organ/organism
Scientific uncertainty -> | Precautionary principle
Command and control -> | Stakeholder guided
Economic development ->» | Sustainable development
“Small science” - | “Big science”
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“Genetics loads the gun, but
environment pulls the trigger”

Judith Stern, UC Davis

»

host . " Environment

1

Host-Environmental System

“Human health has long been known to depend on
an interplay between heredity and the environment”
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21M710] =Q oA SHIS

X% st &d B

(Sustainable development and environmental health)
2 At WL & ud

(Health risk assessment and management)

IR BRI 249y g

(Global climate change and Infectious disease)
CHol At tHEHIHIZ RS Z0fl o8t oIH| S

(Health effect to dioxin and endocrine disruptor compounds)
T XHIHON Cl%t Il A

[Health effect to electronic magnetic field)

HES XHo SALMO] ot oIH| A

(Heaith effect to low dose radiation)

OIS0l oISt Oty AR

(Microbial health effect)

1. X/% Jfs8 Ngidl &3 22

(Sustainable development and environmental health]

Quality of Environment,
Capaclty of Ecosystem,
Natural Resources, etc

Environmenta
Sustalnabillity

> Quiture, Hatoty~

.77 Coheslanof - ']

- Community, - v

2 etG

Physical - Mental — Soclal Well-Being

Health

Comprehensive Relationships between Sustainability and Heaith
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2 A2 s S0t &/

(Health risk assessment and management)

Fiold B} i floe I
8y 8ol A4S HOL
+ +
Sg-us 8t TAYY U B
+ +
2N =& EOl Helolsid Hi8
+ +
ANz 23 TR ASHE, FRA &0
dP IIE SH BHA JIEX

HZ A o1 X &2l9 712 s
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Ry &It
(Risk assessment)

oz 22/
(Risk menagement)

sae 3
HIoH (BFH I|E &5)

CTN e

At el
' I 22 l |

(Risk communication)
Oi210kXl A3l BAI,

BeIFel ApayE x|, DOR HolLS, A
Elign ek T 6;5} Egé QE +=F8 10d

M=ol SEUS

oY It AT 29 Y

3. JI9H219 2SS &

(Global climate change and infectious disease)

+ I 202 SO gdalonL @18, Sdicl 8% S0l OAl WHE S1
ALl Y HAFUSIADS), HOIHA Y FWE S JIEN 2 2HIt
EIX] UY 29y J3MK Ik AS

¢ HXPHQ IIFHI} MAMN Welo| YUS STAIY & 01Uz II1EY
EHAIEIX B ME2 HAES AR IS0 AS.

o T 2100WENIX] B3 JIR0| 25 A20D SI MBS 50cm
A0 ST, 01 JHXI WENSHS BIgls AN B0 WA WV
OId He R 22Elonathan A. Patz, 1998)
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Likely relative impact on health outcomes
of the components of climate change

Aspaects of climate change '

Change in Rate of
Health outcome mean Extreme | change of | Day-night
temperature, | events climate difference
etc. variable
Heat-related deaths and iliness 44 +
Physical and psychological trauma .
due to disasters
Vector-borne diseases +++ ++ + ++
Non-vector-borne infectious diseases + +
Food availability and hunger ++ .+ ++
Consequences of sea level rise ++ ++ +
Respiratory effects :
air pollutants + ++ +
poliens, humidity ++
Population displacement ++ + +

4. LoISVif W20 SHSEN 22 2% 88

(Health effect of dioxin and endocrine disruptor compounds)

Silent Spring
Our Stolen Future
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HEdI oS0l

® EPA : An exogenous agent that interferes with the
synthesis, secretion, transport, binding, action,
or elimination of natural hormones in the body
that are responsible for the maintenance of
homeostasis, reproduction, development, and/or

behavior

+ OECD : An exogenous substance that causes adverse
health effects in an intact organism, or its
progeny, secondary to changes in endocrine

function

" Hormone Wsrpiiis also fitireceptors

UEH ZSE0l 22210 U=t Z0Hg8F0l

WEH ZoHSa0 st
+EHtS At Y S22XHE X8

& 2 2 binding site2] 2t
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> & g8 R

%84 BEH4dE82ZB2E [RAaYXS ASUdE
Ui 24 A DES (Diethylstilbesterol)

ZBOHEF

Persistent Organohalogens
: dioxins and turans, HCB. PCP, PCB,
octachlorostyrene &
Herbicides
: 2,4-D, 2,4.5-T, alachlor, amitrole, atrazine.
nitrofen S
Fungicides
&3y : begnomvl, mancozeb tributyl tin(TBT),
W& it clozilin S )
vinclozilin =
zuEa Insecticides
: chlordane, DDT/DDE/DDD, endosulfan,
ethylparathion, dieldrin, methoxychlor S
Industrial Chemicals
: alky!l phenol, bisphenol A, phthalates &
Heavy metals
: cadmium. mercury. lead S

e DM W2HDH SHEE U A

« I EE2H  69F (B 0IF= 733)

- HEEEE 673 (REHYYS AZHY
AL E 1438)

+ OECD : 2774 B8

+ MIHIOKSR 213 : 673

+ U} : 67F (MAHIMEER )2 =8 HE)
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WWEHIHENESES 2 2H R0 S&
o effectsin
s & infant.

& rebrodf@jctive' =
focts . o

~‘Female reproductive -
effects '

fmmunotoxic
effects

LI0|s4/9] 9188 25

o EPA |TCDD IS A HUMAN CARCINOGEN

o |[ARC [ CALSS 1 (FEBRUARY 1997)

o Sufficient evidence of animal

carcinogenicity (rats, mice, hamsters,
medaka)

B Limited (+) evidence of human

carcinogenicity (occupations cohorts;
SEVESO)

o Mechanistic data
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Possible Non-carcinogenic Effects

= AMA] Sl 912 =M (Reproductive and developmental effects)

= A=A (mmunotoxicity)
* O A XA (cnlorance)

® J|E} (other effects]

+ YZ M 23 ¥} (Clrculating reproductive hormones)
+ Sy [Diabetes and fasting serum glucose levels]

+ 824 It 22 (Enzyme Iinduction)

<+ Xi=2 WS S24|= (Endometriosis)

= Comparison of Dioxin-like compounds concentration
in breast milk of primipara mothers

|mmPCDDs/PCDFs  mMPCB:s |
Urban area : 12406
Complex area : :

Japan
Finland
Germany
England
Canada
Norway
USA
Russia

-

0 5 10 15 20 25 30

Dioxin-like compounds conc. in breast milk (TEQ pg/g fat)
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@« Comparison of dioxins concentration in blood

Korea - Residents \ ! | E3PCDDs
Korea - Worker ' CIPCDFs

USA - General CIPCBs
USA - Worker

Canada - General
Canada - High

Germany - General
Germany - Worker

Sweden - General
Sweden - Worker

China - General
China - High

Japan - Women

Russia

30 40
Dioxin concnetration (pg/g lipid)

. LT RO 2 R I T T DAL AN AT T i L I TR

M-O-g="

Intergrating Exposure and Effects exposure of Inferest. R

iow effect level

» ___, Cancer
T (A&H)
Altered Glucose Tolerance,

tnsulin Metabolism, Diabetes (H)

« Effects on Intants (Dutch, Japanese Studies)
<4+——————e—p Low Dose Animal Effects’'

Average

Maternal
Body Burden
{Breast milk) B°?gloﬁéiégien
(Schecter et al) (UsA

B
| | e | } |
107 107 10° 10" 10° L) 10*
Maternal Average
Body Burden  Body Burden
(Breast milk) Blood
(Korea) gKorea

Body Burden (ng/Kg)
A = Animal H = Human

1 enzyme induction, cellular effects, viral susceptibitity, oxidative damage,etc.

B i R e N L mr e Lz

PoEm e sl an
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5. XXty o2t ol &8

(Health effect of electronic magnetic field)

i Microwaves Ultraviolet Gamma Rays
™ Visible Light X-ray .
I \i
w ! | _
0 60 10° 10° 10" 10" 10" 10" 10"
Low Frequency (Hz) High

Figure Pr.l Electromagnetic Spectrum

..... s < &
~_ [\ R
--""}‘: .,
I’ ‘..‘

Figure 2.11 Electric Field is Constant, Whereas Magnetic Field Appears Only
When Current is Flowing (Source: EPRI)
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Transmission iines
(115 . 500kV)

Steam electric
generauing piant

Transmission
station

Noss —-o——-

Distribution
station

Distribution lines

Figure 2.1 Ulility Power Network (Source: EPRI)

Distance from Source

003 m 0.3m 1m
Clothea washer 8400 mG 2-30 mG 0.1-2 mG

ﬁ Telovision 25-500 mG 0.4-20 G 0.1-2 mG

!

Electric range 60-2.000 mG 4-40 mG 0.1-1 mG
. Microwave oven 750-2.000 mG $0-80 mG 3-8 mG
Flourescent lamp 400,000 mG 3-20 mG 0.1-3 mG
Eloctric shaver 150-150.000 mG 1-80 mG 0.4-3 mG
Hair dryer 50-20,000 mG t-70 mG 0.1-3 mG
’ 0.0t m Average in Body 1m
Electric blanket 100 mG 13 mG <1mG

Source: EPR1

Figure 2.l Magnetic Field Levels Near Household Appliances (Source: EPRY1)
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Magnetic Field (mG)

100,000
10.000 Appliances
N NN IRRNER 300 kV
ANINNNN RREER .
-RANNNNY ARRNNNRN R transmission line
T A LR AL AN LAY, RN
100 HdNeansy WY N TN
AANAN A ARLARAALA ALY ANANAAY
HUNALANNLERANNY SRRANRARANMANNANY NANNNNY
X SIS

0.1

Distance From Source (meters)

Figure 2.IV Effect of Distance on Magnetic Field Levels For Various Sources
(Source: EPRI)

Magnetic Field (mG Passing under transmission line —
30 - \

Sleeping with an electric blanket -

3:31 7:00 10:00 100 4:00 7:00 10:00 3:54

PM _ Time of Day PM

Source: ENERTECH consultants

Figure 3.1 Magnetic Field Exposure Levels for an 8-Year-Oild Girl
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& U IS +&

B @8 (Vim), B2F (mG)

A B2 ®IE (R W)Y K
ASY  BIIP UE L @I YE BQ
33.1 (0.51) 3.69 (0.34)
BJlM A& ENB(ImAY)  TIANEF (Im H) B ROIR
2 3.45 6.33
HMEA S HAY RIIE Bae RNE BHEROIE
31.51 16.88 7.2
YBIE 11.55 (0.52)
23 ¥ A& 28 (0.84), 184 (2.65), 254 (4.69), 384 (2.37)
BEX UL 484 (4.80), 588 (2.20), 784 (1.71), 88 & (9.67)

Ref : HAMITH |FSHATL

Ao ol &8 A2
+ MIZEFE0IAM2 A
- BHTIOA SHRIMIZLL TR MW 2010 o
- BHIE 23EN0| ks : 012U DEARO HIZ9 B0
W g
- 1Ml TiXol @RANOE o1t 0180 RIS
- S X UAYaY A
- AL UK01Y, BRANY NS, =0 XIS, HINAY SOl
1%}
. oo} o1
- HFXIO MY ABE @ AN A7 0SS WA
- My AWy, Bl HA50] 2, BA K 02
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4 Summary of EMFs cancer epidemiology studies

Study Leukemia Brain cancer
Wertheimer, 1979 30(1.85.0) 24(1.2-5.1)
Savitz. 1987 1.5(0.9-26) 20(1.1-38)
London, 1991 1.7(1.125) NA

Feychting, 1993 24(1.1-5.1) 08(0.223)
Preston-Martin, 1995 NA 0.8(05-1.1)
Gumey, 1995 NA 0.9(0.51.5)
Linet, 1997 1.0(0.7-1.3) NA

el HASY

a =9l
- 8|, 2 T0IA AZE0H0) Wt WoHE 83
-HIONEX  JSHCTE ISt =&,
- XEAlDOE QHE B 94X E10] OtLID) &2 A o BEX] 28
- EMFRAPID (EMF Research and Public Information Dissemination]
- 2014 TWIL YEHEN 2HOI0| SBUNCE Wit
« JIRFJI| 3 : NIEHS, DOE

o 3
- 93 SHIZA ZEQ 519 XHA 9| ¢t
- 200043 &HD|E HDJIEX] A1E 0™
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6. M= XTI SArA00 o2 214 &8

(Health effect of low dose radiation)

> Kt
* gl= 1 50%
< FM :5-10%
¢ XBUHE :5-10%
> OIS : 10%
> QZEUA
< X-ray : 10%
< ojoje} 1 5%
o AHIXIAE 1 2-3%
< JIE} A AL HIALA YEI S <19
> TS WAKM BMYUOERHO AU W /Y
: 3.6mSv or 360mrem

<A

» R SHE AR MIUXIZ0 Tet 4SS SMIEO]
HEAITI s '

» HUEXIAL HEH SS0 20 SES0 o) oiUX M

» SARM OIUXI=E MEW S28 01221 AIPIAHL a0 S
4010l S2 ALY Mill, DNAE Y, F4H X2} 50| #i%}
S& 0l

» DI50AM E80k= THl 20 3%E Mol BAIMO 2fst A2F

XX
TOo
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+~ A2 24
Quantity  CGS Units(old) Si Units(new) Conversion factor
Dos.e Rem Sievert 1 Sv =100 rems
equivalent
Dose Rad = 100erg/g Gray = 1J/kg 1 Gy =100 rads
Activity Curie(Ci)=3.7X10"%is/s Becquerel=1dis/s 1 Ci= 3.7X10"dis/s
exposure Roentgen Coulomb/kg air  1C/kg air = 3876 R

Radioactive decay series

28Yranium (45X10°%years)
#%Radium (1602 years)
22Radon (3.82 days)

#8polonium* (3.05 min.)

J alpha radiation
214 ead

Jalpha radiation (26.8 min.)
#Bismuth (19.7 min.)

| beta radiation
24polonium* (164 microseconds)

alpha radiation

21"Leac&
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MEE AHAY 214 S8 A+

RNZ MEX 17 R

‘ FsHe B
Hanford -
22X 3P B —
Radium ¥
S=RET £ &I}

PotE B o7

¥ ¥

HAsTolAe &9 AT &t&E

I‘d:l'

3
<

<
B3

Al

oir
0%

TEll #HA AL F

& &%
DNASl S0} 3l |NX Y

- SR WY, SEOS S

+« JFE B! WAIM $EQ 2Eks(uraniuml

WARNS A= SZA0TM Sloty SMOF olpt
MW &4 s

+ Qs S0 S 1IAHENSHO 2S(radumiS R

#silt RAIOH WAILI0 283 S& /e
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Radon

18,2009 7209 I 239
(3,000-33.000) (110-1,300) (25—260) (5-50)

- 14

7. j4Z0y o2t o1y &8¢
(Microbial health effect)

)
FIILESE (Mg, J1H)

- Bacteria
- Viruses
- Protozoa
- Algae
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Microbial Contaminants

Bacteria
Mycovacterium avium complex (MAC)
Pathogenic Escherichia coli
Helicobacter pylori
Campylobacter Jejuni

Viruses
Enteroviruses
Norwalk virus / Calivirus
Hepatitis viruses

Protozoa
Cryptosporidium
Giardia

Toxins
Cyanobacterial toxins

OIS0l tHet siohad "ot

PATHOGEN RISK ASSESSMENT

Problem Formulation
[] [l
ﬁ ‘ ‘
A Characterization Characgs'rlzatlon
¥ of Human Health
s Exposure Effact
s i 2
Risk Charaterization
Source: ILSI Risk Insti Path 1 Risk A t Working Group, 1996
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woIF I A0 WSt SIoHA T}

Characterization of Exposure | Characterization of‘Human :
M Health Effect M
E . £
T Pathogen Host T
H Characterization Characterization H
O (o}
(») D
Y Y VL \ 4
S 5 S
4@ | cxposure J Pathogen 056~ Health | @t
R . Response Juge
/ Analysls Occurrence Analysis Effect /
T / \ L)
O 0O
(o] Host o
L E)g:gfs“uere Pathogen L
S Profile [

Source: ILSI Risk institute Pathogen Risk Assessment Working Group, 1996

amse s

Dose-Response Assessment

Schematic of endpoints of microbial exposure

R R et AR TR L e w wees e e

Dose ﬁespoh&e
P, >
contaminated .
supply Human feeding
study -
healthy infected
persons : . individua

fatality h <_PM:D —

individual
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ST HIOIYAL BT X A4H 5N

Enterovirus otgl, =88, 8
Poliovirus 1-3% Sy 28 38, U, 0Y
Echovirus 1-33% DAY IHY, S0, 28) Ay, 0
Coxsackievirus A 1-24% A28, 40, 80 @8, BX, I8,

Coxsackievirus B 1-68 HAUE MO, ERS(ELS)
' =08, 5, 580 A8, 9a,
New enterovirus types 68-71 =S4 &8N Uy

Hepatitis A(enterovirus 72) ey 2rg
Norwalk virus ' oy PES MM 1S
Rotavirus AV, M
Reovirus ‘ 38 A8, A3y
Adenovirus(feces and urine) S8 A8, gy
Astrovirus . ATY
Calicivirus 39

# Solving the environmental problems

Assess the exposure
Assess the health effects
Explore mechanisms
Analyze risk
Take action
“do nothing”
“prudent avoidance”
“additional action”
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