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Table 4-1. Locations of measurement.

E MBEHEHE AT BIBEIE, kV
_ 500
Empresa de Energia KERTEN 930
=l o SN Al del Pacifi S. A,
e a'01 1CO . Eﬁ'ﬁ—F 500
Interconexion Electrica S. A
EEBRT 115
_ 220
LERFTEN 0
. Empresa de Construccion de la
¥ o — N . , ~ 220
Industria Electrica TERHEN 110
EEHRT 220
. fﬁ%%m 500
4y RERVT PLN
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W@T%W 500
SN HERE S
EERT . 275
LEAEN 400
. f%Vﬁ%ﬁﬁ\ %*%ﬁm 400
Ax T o
HEVEATE A EERT 400
EERT 400
TE 500
vt EGAT Efﬁﬁgpﬂ
EEBRT 500
BPA BEFTEN 500
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BPA EERT 500
Salt River Project EEBRT 500
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F4-2 ESBERRESSOLER
Table 4-2. Specifications of instruments for spot measurements.

B EEEE WS B
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B E L5 SRTEL T TAIRR 53 D F» 3EFH R L OB
allas ot 0 -9 kV/m 0.01 - 300 pT
EE oY T7IUNEE 0 |
& 4-1 4-2
A —F— T ERILE BR) Enertech Consultants

_/&;: AVAVAY
M o M Sy
(o]
3.3k S1 331@&
1 100 % L. 20 5k
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uP A34A o
7 NI ARl 3}_ N s
(0]
Tz D+ o %E AMA—o St
1. 240
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- 9V
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RDBA X2 N 50k
1 /ZS/
RD6A
\ @ @
I S1516X2 r

4 4-1  EFM-309 B8 538 B &t oD [H] R Y]
Fig. 4-1. Circuit diagram of EFM-390 electric field strength meter.
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Fig. 4-2. Block diagram of EMDEX II.
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Fig. 4-3. An example of spot measurement paths in a 500-kV substation.
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X 4-4 500k VEEMR T OEAREDRE S A DH
Fig. 4-4. An example of spot measurement path under 500-kV transmission lines.

3 4-3 1EEE #i#% 644-1994, “Measurement of Power Frequency Electric and
Magnetic Fields from AC Power Lines” DHIEFIEDIEE
Table 4-3. Summary of measuring method in IEEE Standard 644-1994, “Measurement of

power frequency electric and magnetic fields from AC power lines”.
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4,3.2 EFHEIE
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ZIXPCIZB L, HEHD Y 7 kT LT,

DX DITHEEZIIRICESN Y, BEIZ EMDEX-11 2 EE S8 THIE L7,

K 4-4 EEHERRESR OHAR

Table 4-4. Specifications of instrument for continuous measurements.

i) EMDEX II

T TE 5 BR RS
K& X, mm 170X 70 X 40 '

HE, g 340

NV AyTa aA N (ZFHm)
BIE RS —J5 1A B

) E & 1 - 200 kV/m’ 0.01 - 300 puT
{HI & BT FHEEI R TR
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Fig.4-5. A sensor used for continuous measurement of electric field together with
EMDEX II.
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Fig. 4-6. Electric and magnetic field profiles inside 500-kV substation obtained by spot

measurement along Path 1 in Fig. 4-3.
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Fig. 4-7. Electric and magnetic field profiles inside 500-kV substation obtained by spot

measurement along Path 2 in Fig. 4-3.
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Fig. 4-8. Electric and magnetic field profiles inside another 500-kV substation obtained
by spot measurement along Path 1 in Fig. 4-10.
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Fig. 4-9. Electric and magnetic field profiles inside another 500-kV substation obtained
by spot measurement along Path 2 in Fig. 4-10.
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X 4-10 X 4-8 B K T4-9 TR L7500k VEEATNOESHIEDHEIE SR
Fig. 4-10 Spot measurement paths in a 500-kV substation shown in Figs. 4-8 and 4-9.
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Fig. 4-11. Electric field profiles under a section of 500kV transmission line by spot
measurement along Path in Fig. 4-4.
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Fig. 4-12. Magnetic field profiles under a section of 500-kV transmission line by spot

measurement along Path in Fig. 4-4.
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Fig. 4-13. Example of electric and magnetic fields under a 500 kV transmission line.
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Fig. 4-14. Electric field profiles by spot measurement and its calculated values under a

section of 275-kV transmission line.
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Fig. 4-15. Magnetic field profiles by spot measurement and its calculated values under a
section of 275-kV transmission line.
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Fig. 4-16. Example of time variation of electric field obtained by walking around inside
a 500-kV substation.
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Example of time variation of magnetic field obtained by walking around

inside a 500-kV substation.
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Comparison of cumulative percentage of electric field obtained by continuous

measurement in substations.
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Fig. 4-19. Comparison of cumulative percentage of magnetic field obtained by

continuous measurement in substations.
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Fig. 4-20. Example of time variation of electric field obtained by continuous
measurement under 500-kV transmission line.
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Fig. 4-21. Example of time variation of magnetic field obtained by continuous
measurement under 500-kV transmission lines.
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Fig. 4-22. Maximum electric field obtained in substations by spot measurement.
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Fig. 4-23. Maximum magnetic field obtained in substations by spot

measurement.
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Fig. 4-24. Maximum electric field obtained under transmission lines by spot

measurement.
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Table 4-5. Time Integrals of electric and magnetic fields exposed to volunteer at a
500-kV substation by continuous measurement.
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5.1 #&

RIEETIZ, FEICHIMARARE LTOFEAEREB R exREL
THAMAOBELZ, £, BERIIBETERVLOOARFRREIZBWTE
TOMROEMEE, ENEFNEEBTDIELLICFHMEEIToZ, &b, BN
RIEEFEICRBTLER  MAOERIIB LOEROMALBEOHIZ, F—
ERBIOR—FIECLZHELZRREL, LEFNBLIUOEERTOER - %
REEERFEICLVEELLT,

ZOXIRBRTFHRMENOLOFFT L & HIT, £AYF - EFMAIE»SOT 7
B—FHLZDOREOMEL L THRDODTEETHD, INE TIIHRADEES~D
FEFEOT-DIZ, BEHESCEDE A OTEMENGEITONTE 2, LML
BRBRD, ERE LTRARENREL, I EREAEREI TN TN,

—RICEMEAVDERIT, TEEIZIEFND A2V EMOBENGEEL
SEMIZHIFINBED ZENEBV, LLRRL, TEENEREEIZET L7
RETOIZEHMERHD EEZ, EFEMFRELMERO L, BBV FHO
BEBRYavlauynNE2HWEERZITOZLICLE, Yauyaun_x|Z
RIETIRBEBRAOEEICEAL, ZhE TICERINIZHEF 2% 5-1 1277,
ERIZAWVWONTZHER L AR EBHE NS DORE< . BEAFRESCHRER
BIZBITAMA L N EZBRLERNVGEH COERNMMELEZ DND,

FIT, RETHE 2ENOLE 4B TR - EEFERR LB ELTREL
72.0. 05uT 736 60mT DEID 5 2D LD 60Hz BERMN, > a v¥a vtk
ETREEERIICGTHE L, X OICHEFEHIRMEMAZRERICOWTTRRS,

5.2 HEE/NEYDER

Al #RNEYE LTTRERY?S, K 5-1 OABEEIIRT L O %A
T g vYa NI (Drosophila melanogaster) (LT, Yawyawnx) %
Rz, £&231.56~4.0mn T, —fRIZAZADHFRF R LHARKEN,

(1) FadE<, B CMHRIZE 5 EREAATEE,
(2) —EIOERTEZL OEFKEZFMTE S,

(3)  BIFEAIDFR,

4) MAEIPRSETHD,
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W, ARFFEETHERY > 7 vid, ERERERKREEZIEEFSHEN D, 1992
FIEEBRBBORBONTE, 1993 EIHMEERAR GERIZIHR) o~z i
DBLTHLDHW, EMFOREDOT, fAE - EREZEMH L7,

#£6-1 THhETOVavYav"TOBREEBIIETImELD @
Table 5-1. Summary of papers with respect to effects of low frequency magnetic field

on fruit flies

i RAAEE L g ;
HE B FSE e . R
T sauYauszii | _— .
Grahan 2000 (3) | Y27V 3 UATOME | pppy +60H 2 RRSRRIHET 5, ERATE-EOR
ERTORMAREORE | b2 o ‘1.5, 80T | Ril%E LV EBIRLNARL,
Yayyvaunzoigt «50H z N i e
Kikichi 1998 (4) | RESREIZAHT 2RESURE | 29 vawsz | 0.5 smT gf‘ﬁg;ﬁ HIEECERINERBIL, EfF
DES 401tk - °
YaydaunznER *50H z RENTERREEL, MefkimkkEkizn
Koana 2001 (5! FHICHTARARED | vavvannx 20mT KTAERAMR Y MEFEIZHE
2 24hr BEEMIZLAIERAR Y MNHR LT

*50H z
Michel 1999 (&) | ¥39¥aVATORE | +YagTayAx | -100pT B LA b L ADERIER CILEMAH S
AT ARRBEOEE | laclLE—FRET | BAILR | N, 2EREAE 2B,

(34~37°C)

2K :1.5~4.0mm

Sd

Female Male

5-1 FAuiravlausziE
Fig. 5-1. Appearance of fruit flies

5-2 I a UV a UNTOREORBNERE T LELOT, S2TED
ERTHLIOTEARKEL LTI, I8, Shh, &42&E, BLXOKEO4HicK
BlTE2 7, IMuITEGREHET (25C, +472%%) T, EIEL 10 B TR
TL., FMiL40~50 B TH D, £7-. HiMFE (purebred strains) THH @ J
DEFENORZIZEBNRTE D, vavvauvA"zOEMIBFFERE, BICE
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BEOREFBINDZDT, ERITHI- > TiEN 5-3 BL VX 5-4 ITRT7
AT EORBEEREBR 2 8K L7-, AEREBEONIHIZ, 610 x 1,500 x 860
mm D ~H{ETIHRE 25. 8~26. TCIZRT=N T 5, K55 ICBEEEEFv— hD—
Bl %9,

(5R) SN (872%) 05°4:29)

sexgpe Egg  Larva Pupa | * Imago
012345678 910111213
: H
K5-2 awva UNZOREEE
Fig.5-2. Stage of development of fruit flies.

K 5-3 REEREBEOHBSEE

Fig. 5-3. Photo of the environmental chamber.
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B 5-4 RETEFREEHERX

Fig.5-4. Illustration of the environmental chamber.
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Fig. 5-5. Typical ambient temperature variation with time in the environmental
chamber.
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—RICEREERIL, SHEE (EHMTEIR CEHNREE) . BHEEE (Fn
e EREINGEE) BICELHEER (RRERRCHRITELNIEE) D3
DIZHEENDB D, ThE 3 ODEEBICETAERY ER LT,
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5.3.1 BERL~LORE

RIEFERERIT 2 BAB XN, 20N, 1 EBOEREEOPIZIISHLBERE
BOX Yy 7HFRICL D EMARARBELZRE L, v v 7 ~THEIX75x 75 x
0mm T, ZOFX ¥ v 7HICyavTla N2 AN-RBRELZBITAFITDX
NR—RAEWR LTz, BARIX60H: OFEEBEREZEZDZ LI VAR L, 20
FEIREZE 5-6 IR T, BIEFOa T UoHEERa T 3T, a4 Ly
EHELTWS, £, BAERKIOVOEBRE THA-D, BREFRBELEEND
RAETHERIIEENIFLELZONDS, F. b 1EOR LY A XDOEER
BEIIIEMARALEERBIIR ., BHBVEBA LV TOEREITH 129D
500 x 550 x 520 mm DRER T —/NV KRy 7 X &3 %Lto_ﬂ6fﬁiﬁﬁ%
DFETEELDDER2D LT,

T avYa NI B LUERBER UL, 0.05pT, 0.3pT, 4uT, 3mT., 60mT
T, M 5-7T ITFRTEHICAETE - BEBEOERES I A— L EVRRE EEE
EFIBATE, 0.05uT, 0.3uT OBEFR L ~UUIZDONTIE, NEICEREA R A LB R
BINTWRWEREBR CEHINT, ZOHE. 0.05uT iZX BT —L ’E
NTHELNTWS, —J, 4uT, 3mT, 60mT 22OV TIiEK 5-4 DERLRFEAELER
NRESNT-EREBERNOZNENA B, C T CEZEREN7, M58 135
MARALEBEIREINZEREBNTOBALSAE R LIZLOTHD, iz,
X 5-9 IIEMABEEBOX v v MDA S HE R LD T, BERR
T O L HARD TEV 60mT OBERANBELTWVWD I EAEREIND, &
O REF 4341 Gauss/TESLA METAR (F.W.BELL #:#{, MODEL 4080 : &x— /L #F
HEEICL > TER LD TH B,

*5-2 REEBREBEORMERT

Table 5-2. Characteristics of environmental chambers

Chamber #1 Chamber #2
NER~HE #J 610 x 1500 x 860 mm
1R B 25.8° C ~ 26.7° C
X< BRESR 4 T, 3 mT, 60 mT 0.0 5uT, 0.3 uT
E EE R A EERE IV RRy 7 ARE
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Fig. 5-6. Electric circuit diagram of the magnetic field generator.
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Fig. 5-7. Magnetic field levels of various environments
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Fig. 5-8. Magnetic field distribution in the environmental chamber.
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Fig. 5-9. Magnetic field distribution at the gap portion of the environmental chamber.
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5-10 IZRT &L 9 RIFTOBEER © 2V TER L, HRORBRE T T TE
7275 AF v 7 TTETCWD, B0-#3 HBEEL R0 -#2 HABREIAXTA
RTEXALEHNThRoTEY, iBREDLIoHAORBER I TOBED
BEIZARV, 22 TCIREMEERORIEO Y a vy a vz 2 alalE & L,
EBROFINEITRDOBEY Th D,

0o 1 2

0 1 2 3
5-10 [A o ECiEE

Fig. 5-10. Counter-current distribution tubes.
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BREICHTEDRES., 780 -2 BORBEICENUTORFIIISEIND LD
IR BREEAERE Lz, ZOHRE, Ya v la U IELERHDLDT
KIEDERUTDOEE L 72 T2 DRBEIIKECEE Lo, BFE 30 #BREIE<
BTLl-, bL., Yauya ynNTIBERIC LEEBITEIN HLEL, ZOMY =
m g UATIIHO S B0 ORBREICBET S, BRILEER, LEE
FH LT, #0 -#2 ORBREIZINENEI-#3 ORBEOMEIZEDET,
ZLT, #0 REBEIIBH v a v vATh ] REBEICHRHEIC B
SHD, ZOL ) fEEE SERR L, REMIZH-#3DRBREDY a U=
RO ERZ T, AL, #0RBEOY 3 vV a vz OIE, 3 EIORER
K ETIROBE LA 728 F1IRABREO a vy a v OEIT 3 ED
BRIE<EBON 1 BB LB E WD) Z kb, #2, E3RBREOL
ALREETH S,

5.3.3  FHm (@MEmEtE) A&
5-11 1R T L 572 30-40CD> a3 7 a UNRT AT T AHDICHo7a K&

SOFBHDOT T AF v 7 ORBEXFHR L=, EBRTIE 1 ARKOREBREIZ 20 L,
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FAR, AR, ENTNAXRORRBRE, 3 80 L3 0ZRAIFFIZATEDPKFICIZIL &
ST, RBREIFTEDOHFUKFICEE Lz, R5-3 ICRBREMELTTO, i
KEEFPHE3 RO L, SEORBLE T ORI HOORM (9 15 43/
H) ZREAEREICOL > THT 72, P 3 BRI OIX BEL AT 2 HEBEIL,
HbebliFFoTWNEYauYa N RHERTHZDTHD, £, A, A
ZAORBEIRAICERE L7 (K 5-12 28), 60nT 1E< BOBEIL. B
AERBEOX Y vy 7TIIRE LERBREDEBAEHT—7T — L a Vv TCEE L,
ZZTIHEEECORIROY a v g v 243 RE E LT,
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Fig. 5-11. Plastic tube used for exposure to magnetic field.
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Fig. 5-12. Arrangement of the tubes.
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* 5-3 FmahaBREMt
Table 5-3. Testing conditions for longevity
IEH B B!
< ERRE | P 3 BENS, SEORBERIR TR OMHER - DO DR (19 15
53/ B) %< R,

RKERE ¢ 10x100cm DFBA/2 7 T A F o 7 8L 0. Tom ¢ DZER R
200 @BV, HE1EAH,
i1 7K 1000ml, ¥yKREX 10g, KTIA A —RX b 80g, HEHE

50g, m A B bml, 10%H TV F=2 5ml DIREEEZR
BRE 7 A NEICERA, & H K,

HERZER | RBREIIFIOKFEICEE, T A, A XAORBREIREICEE
(X 5-12 &), 60mT BRI DOHZEIX, REBEEOEEL2EA =
—F—g VCEHE,

5.3.4 RAXE (BRI ER) #AE

avula ynTORs, ROA, B, B, AOEREL OERRERORE
ERHDY, PR EBICL BZEARERIIIEERFICE > THRELEX 5T
HERH O | RFETIZIROGIITICEE L, XREERECH HEELHEERTH
LB b ayPa " ER EE LGEAR, b, K5-13 1077 &
FIWCHIBZ b oY a v ¥a UNRTOMBNGAEEINT-NZHRIR (BEER)
ZboltHe, TOEBITBEEHIICERERL WS Z i), BEICERE
RPHRTE D, BRRTORRERRIIH 10 HLIZ 1 EEFbhTN5 Y
(10)

EBROFIEE LTI, R5-141HD Lo, T, IMLERITAHRE AR E
ST, AR ARZ 100 EDONTEK 5-12 1R T L 912, FRFN 4 KDORER
BIHB LTZ, ZOBRE. HEEEIT 8 BRUNICKZANERH S, i
ROBEHIZE D, vayla A" IPMLEN 8RMZEE 5 L, AFlEN%
BFoX ity AMEHEITO X915, BRERE (FRIBOMEME) 3%
ALTCRHCERE L EFERERE (BIROEE) »OREEL2ITHIE, ERIKL
DEFEEBNZIT> CLE -T2 HE., #EESEEROBFRE, KiRIXZOEF
NOEEFREORIBOBELNBE LR RV, BREBEKBORET IHERE
FARDEREZMBHK R RDBNNRH B,

FA, ARERE LERBE ICHEOR A% 5 B, KEOMEBIZEEL. IF
KETDH, ZORDONZOFEFIX 5-3-3 Hi TR FELRLTHD, BHRIT
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NHITF LD,

BR~DIXL Bk, THEN 100 EDF A, A AD A TIE 5-15 IZFRT LD
AT AMDEETED—RIIANTREEREANTHEE Lz, MEEIIAEIZ
EEEh, HFomoesEL TREEA BRI IND, HFFRISEREC
EEARLD LT,

FNEN 100 [LDOF A, AZADNTHEG K 5,000 EO T2 L LT, Iin
ORME Lo & EITHMBTARE L ZRERIC L ZRBFHFEBEOEEZ MR LT,
LIk, FRICHRBERRL T — 2 OEREIT-T-,

Ty

Xw : EIBR (1) . X :FREE (Bt4)
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Fig. 5-13 Sex-linked inheritance of fruit flies (White(W))
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Fig. 5-14. Procedure for mutation investigation due to exposure to magnetic field.
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Fig. 5-15. Glass breeding tube.
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[X] 5-16 {Z 5.3. 2 BI TR /=R T TORBITEN O ERFER L L TR OB RS
NDOY a7y a URTOEEROSAFETRT, R 54 L NOERERE E
EDEHLDTHDL, ERIZIFNEFNOBA LV TC 5 EEHEL, Yavday
NTDEHBERE L EERELZ RO, BRI SNLVICL 2 ETERERICE
IR LN oTz, Fio, EBRF, FOBRIZBWTH, BERICHLIESZ
ELTENEEINAD ETHEBIRZT T N2 T,
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INDDORRIZH L, BER LNV L D BB TEIOZOF BAEHAICEEM L
oo TNENDOHERLINVICEBNTYa Uy a UNZOBEEROEHEIZE
v oRERRICHL, X 6-1) Ot OHERVTER LI-IRFIBED
WREEL-5ITRT,

7 = lXi_XJ' e, (5-1)
\/(siz/ni)+(sjz In;)
ZIZT, b IRV ERL, X 3N ENRER i j COEBBEE, 5,13
*%@ﬁ%\ n;; liﬁ??ﬁ?#{%ﬁ\"ﬁ‘o

RE55ND LMD KD ICHEKYE % (FEHRFE Z(0.05)=1.96) (2B T,
IR H,: 2N ENOBRFIZRBITEY 3 Y a yNOBEEROEHE
TR, AR, A RICEMERSEH SRR, IE, EEERANY 2
UV a UNTOITENIRENH D LITE 720,

1
40‘\ (a) 60mT —O—Male.#l L
\ —— Femail #1
30 —&— Total #1
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10
0 . Il
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@ 50 ‘ —
£ wh- (b) 3mT
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Counter-current tube number
B 5-16 BERT COMKOEBADOY 3 v Y a v OEEED S FiH
(a) 60mT, (b) 3mT, (c) 0.3uT (EBREE:1)
Fig. 5-16. A typical example of counter-current distribution curves of fruit flies
transferred under magnetic fields of (a) 60mT, (b) 3mT and (c) 0.3uT (Sample #1).
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F5-4 BATTOYavYa v "zOFEBEEE

Table 5-4. Average number of transfer of fruit flies under magnetic field

BESR

FEER 60mT 3mT 0. 3uT

[E1%% Rz [E1% Rz EIE='s R
#1 0. 89 0.93 0.89 0.97 1. 00 0.99
#2 1. 00 1.12 0.98 1. 08 0.92 1. 07
#3 0. 89 0.98 0.92 1. 00 1 0.94 1.01
H4 1.03 1. 06 0.98 1.06 0. 94 1. 06
#5 1.05 1. 04 0. 99 1. 03 0.99 1. 03

R 5-5b HHAEIIRIT 5 FHBEHERIZOWTO t-HREHE
Table 5-5. T-test results on number of transfer under magnetic fields
RREME
60mT & 3mT 60mT & 0. 3uT 3mT & 0. 3uT
FAN AR | BB | AR | AR | B | AR | AR | BEK

eSS
E5

#1 0.15 | 0.15 | 0.00 | 1.48 | 0.15 | 0.81 1.26 | 0.30 | 0.79
#2 0.50 | 0.26 | 0.13 | 0.63 | 0.40 | 0.51 | 0.13 | 0.65 | 0.39
#3 0.27 | 0.75 | 0.21 | 0.70 | 1.46 | 0.36 | 0.40 | 0.74 | 0.14
#H4 | 0.39 | 0.28 | 0.33 | 0.39 | 1.65 | 0.60 | 0.76 | 1.45 | 0.27
#5 | 0.70 | 0.13 | 0.41 | 1.59 | 0.65 | 0.41 | 0.87 | 0.79 | 0.00

5.4.2 FHfn (BHEEME) #AE

5-17, 18 IXFNFIN8OILD AR, AADI a7y a N "Td. 3uT, 3mT,
60mT DR T TOFEMIHET L TND, SAOERITBETIC L 2 K& 2B
ERZF SNARVA, XY ERMRFMO 2 OHEE RS 21T 72 - T,

INHSBIXERSHITIINES TEB S, Kaplan-Meier product limit iE &
—f%{t. Wilcoxon ¥ 7€ (the generated Wilcoxon test) MV~ U9 %¥2H 7=,

Kaplan—Meier product limit JEIIHTRAE T LICEBFEREZHETHOT, D
BHIOGEIZH ERRETEEZROONDIONHE TH D, TOFETILUTO
BYTHD,
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1) HROEWEIZ AHOETOT—Z %5,
2) iZBBDYa U a UNRTREATRER (, OFBFOARTER p, 2R TERT
5:
n—i
P,— = s (5_2)
n—i+1
3) LFORBEFER, P, LT OEUERZE SEP) IR TRD 5,

R = pr .......................................................................................... (5—3)
gl 1
SE(P)= |[P*) ————————— e (5-4)
J m (=)= j+1)

B 5-17, 18 B (5-3) ZfE- TRO-AFERBEA2X 5-19, 20 1TT77,

Number of died flies

X5-17 AADIT a3 7T a A "ZOBERT OFEMmaHm
Fig. 5-17. Mortality of male fruit flies under magnetic fields.
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Number of died flies

X6-18 AADI a3 wYa U/ TOBRTOHFMIM
Fig. 5-18. Mortality of female fruit flies under magnetic fields.
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Fig. 5-19. Survival rate of male fruit flies under magnetic fields.
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Fig. 5-20. Survival rate of female fruit flies under magnetic fields

WRIZ, 2REOAETFHIRIZEN AN E S DORIE L LT, —ik{k Wilcoxon f&
Ex{T2oT, LUTIZZDFERZRRS,
£9., ThEh W, Varw 23 (5-5), (6-6) ODXHITEEL., fET S,

L)

2

nn, ZU,.
i=1

(n, +n,)(n, +n,-1)

VarW =

ST, omp,m EENENITNA—T1, 20RBBETHD, £, x, y XTI
—7'1, 20OFMT, xi<yi O Uyj=—1, x;=p, PRI Uy=0 | x; >y; DFFIX
Ui=11272%, 22T, K (5-7) CTEBINDSHREM Z 13FHD 0 TEERE
M1 ThHHERDHIED .

id

....................................................................................... (5_7)
VarW

Z =
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= O—fE{t Wilcoxon HEZ X 5-19, 20 DAEFRERICY TITD 5, Eib,
IRERGE [RIRDBER L NNVICB W TERRIBBICET RV LT5HL, 5%
BEAET, R 5-7) TEHRBEND Z2282>1.96 THNIE, TORIITEH S
N3, £56 ICZNFN2HOBRLNLVHO Z EOHERREZ =T, Z0OXK
MHEBHBEIICEDTr—RAEH 1,96 X D HDIT72< | FERITER ST,
NG EDHBRALANVETHOAGFRHBBRICEEEZERH D LT ARV,

K56 HEEFM COEFRMBRITIIT D —MIL Wilcoxon BEMDFHEMR
Table 5-6. Results of the generalized Wilcoxon test of survival rate under magnetic
field.

7 A AR
60 mT —3 mT 0.01 1. 37
60 mT —0.3 uT 0.67 0.73
3mT —03puT 1. 08 0.50

X 52, £5-71Z, 0.05uT, 4uT, 3mT, % LT 60mT ODBEF T TH, £NEN
ZBOESODAAR, AADY a vYa UNTOEMBENOLEONT-EHFEM
CEEREYTT, REBERRETZHEEL0.05uT &, ZOMOBEF L1
CICEHEMCEEERHDINE I NEFMT AL, KX (65-8) THEx LN
xRV TCEESEDREEZITR ).

L (n,—e,)

T = Z——; ............................................................................. (5-8)

i=1 e,

1

T, T IIRERHE. n ITBHIEL, ¢ 130.5pTOEE FREEHEEIND
PHEHTHD, ZOBE, BEHEL, k=3Ths, RERHE 10.05uTEZ
DOBER LB W TEHFEMICEITR] ET5 L, 1%, SHAEEKE
TOHORK (5-8) DFEMERIIRSBDLHIIIRD, ZOFRER, A, ARLEH, W
THOFBEKEEZ TEI->TRY, KEEEHTHZ LIITERY, T72bb,
0.05uT & Z DD L SNAZEBWTEHFEMICENH D LITT ARV,
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K57 FHRRATICRBIT DY avya UNTOREEFHM L ZOERRFE
Table 5-7. Average longevity and its standard deviation of fruit flies at several
magnetic field levels.

Z A A R
a5 E¥Fan, B | ERREE. B | EHEG. B | EEREE B
60 mT 44. 21 7.58 35. 80 7.05
3 mT 45, 38 7. 22 37.17 6. 87
4 T 43. 32 6.97 35. 41 7.31
0.05 puT 43. 62 6. 58 36. 83 6. 70

K58 WATIIBITAYa s u"zoOHEMICETIEAEEORERR
Table 5-8. Result of test statics regarding longevity of fruit flies under magnetic field.

BREMEE, T 1% AREKE | S%HEKE
7 A 0.079 11.34 7.81
A A 0.087 11.34 7.81

5.4.3 ZEAEE (BB E) FE

X 5-21 {Z 0. 05uT, 0.3uT, 4uT, mr%ucmmm@ﬁ?v%%*ﬁtt¢
a3y Ya UNTORBEREEHREERT, R 59 IhETIELNLTWEE
mﬁﬁw%iﬁwiabémﬁgQomTkowTiiﬁﬁ%ﬁ%mE#ott
D, MOBER TOREHE L D72, BRERTHARIBEO 3 7V a oA
iw%éﬁikwwﬁ%04ﬂf BAFHETTOZENLRAZELBEbn 3,

DOFERZHEHNCTHET 272012, BEAERE Y LREHE Y 21T774%-
oo £T. —MRITIT, AT COIELK BERICB T AEREROREALIIHE
FHUCZHESMIWED B2 N DN, TREEND “HYRIIRT Y o 45%H
IR B Z R TEBDOT (ZHEPMITIVT, n—oo, np— 0 BEF Vo
SAICHY) . A TIE. RT VY UD/ITHEI bDE L TR L,

(1) RABHEDIFEFIZZ L,

(2) BAREBROFEARIIHD TEV,

(3) BAERIIMSILE-ERTH D,
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0.05uT

121 31 4 51 6 71 8 9 101
Nurber of generation
B15-21 BRI BICLIDRARERB/EICMH SN a v ¥ a VR OREK

Fig. 5-21. Cumulative number of specimen fruit flies tested for mutation check after

—_—

exposure to magnetic field.

K5-9 BAXCEICLDIERER (FIR) ORAEEEK

Table 5-9. Number of fruit flies with red eyes (mutation) appeared after exposure to

magnetic field.
H iR IRAR(ZERE 2 &t
60 mT 906, 974 2 906, 976
3 mT 1, 002, 000 4 1, 002, 004
4 uT 783,199 1 783, 200
0.3 uT 418, 085 0 418, 085
0.05 uT 142, 345 0 142, 345
&t 3, 252, 603 7 3,252, 610

(1) BEEOKRE

EREL BRRBICBTA2HMHEL OFEZORTTET RO =0 4 %
AW BEERELITo-, RERNEZ (KERTOBR T TORERERRT
BARREBIZKITAELERLTHD] L35, 0.05uT TIFREEN D72 KIZHE
REEPBRISN T RWD, BREBOFEEZRZ G "z 3%, &
10 FIZ1PCL#EE L, ZDHAE, 0.05uT OBR L~ N2 EZERICANTHBE
k=3 L L, FitERERIINX 659 THZLNLD,
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ZITy ik BRLVVIZIE BENT-BARAZROMEMEE., n TR L
WITORBEEEL, 4, TERRBIIBITIEARERETHD, SNEEKESL
EXBHE, VKM THIIMRIZFER I /2, K5-221HELRER
RERLZELGEOR (6-9) OHEHRELTT., Zhi ) BRRETDER
ERENE L Z1/170,0007>51/800, 000 ThHiLiE, BERICIELS BENT-HBED
RAEBRRIBARRETCOEERRLEN DD LiIXzx W ERRIN S,

25.00
20.00
e
o 15.00
k=
wi
7 10.00
P =
5.00
0.00
(=] o (=] (=] (=] (=]
(=] (=] o o = (=]
=] =1 =] o =1 =3
(=] = o o (=] =
o o o (=] (=] (=]
o~ - o (o=l o o~
~ ~ ~ ~ — —
— — — bl ~ ~
Assumed mutation rate

X 5-22 ZRAEERFLZLSHELBED  REOHERR
Fig.5-22. Calculated results of xz goodness-of-fit test varying mutation rate.

(2) KE#E
RANRZBROHFHEICS &S5 KHEREIC L HMARIBRIT bIT 272, KT Y
Y orAi & AR 5% A B/KETORREZEAE O OHFEITA (5-10) T
Ezohd,

=m

0.025 < 377

x=0 X!

ZIT, m IRREROMHHEE, x I5EOERTHOLNT-ERLRER
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BThd, ZOREXREVHFHEE n (B O#HEIRDOLND, ZOHKREE
R5-10I2FE DD, HIFFMEITRFBHUCHTERALTEREAER M40 571, £
721X B:20 Hrd 1) ZEITTRD T, HERARERREERIT L LICKEHED
Fichh, KERTHONLEERERRIEARAFET COZEN & RIS LR
Toehb,

£5-10 ZFERERBEBOXEBREDHERKE

Table 5-10. Results of interval estimation on expected frequency of mutation.

BEHORMEOHE®ER | sHEIC L 5 THO
TR BB HRHE

A 0 5 2.27
60 mT

B 4 14 4. 53

A 0 5 2.51
3 mT

B 4 16 5.01

A 0 4 1. 96
4 uT

B 3 13 3.92

E) BRIRECTOHEEZRRERFEAER, A:1/400,000, B : 1/200,000

(3) v Xt
EBIL EBENT Su—F L LT, B%EEXETOA Y Xt 9 Z5H L7,
R5-11 DEFETNAND, v Xtk (FXHER) O (G-11) TRT I ENTE D,

0= alla+b) [clc+d) _ad

= b/(a+b) d/(c+d) = T (5-11)
-, BEEMEIEZ, RG-1200u Py MEE 9 5Kk,
log0,,log O, =1log O % z,J(1/ @) + (1/B) + (1/ €) + (1/ d) ++++eresesssseeee (5-12)

ZZT, 0, O,i3FNFhOXEDER, TRT, zIXEFEHRSM,2=1.95 (a
=5%DHE) Thd,

SFETDEZ A, 0.05uT, 0.3uT DR TIHERERIIFELEL TWHRVOT,
AT ZEHEL L (RHER) L L GRBIRL, DLz, TORERES, £5-1212F
LB, B 60mT, 3mT & HiZ, Ay X1 LV REV, LHLERES, 95%
FEEXEOTRIZE HIZ1 LY /ML, HEHICEE TRV, BT, B
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THRARERIIEZHZLETL, BMADOKE SPERLTERAERICEEL S
ZTWBEIETE X2,

BEL. b b LERRETORARLEROEARIIHBO TEL, YaryPay
NE~DRE R OBEREEBIC OV TRENREREZETZOIIT L —
DT —2 DERBNBYLETHA ),

#®5-11 BRI EEE - B LBRER (BR) HEo—HEFN

Table 5-11. General model for magnetic field exposure and mutation number.

ERER (5 N
Y 2L "
WRIE<EDHY a b a+bh
EEL L (HR) c d c +d
Eis a+tc b +c N

F5-12 4pT It 54 > Xk & 95%IEFEX M
Table 5-12. Odds ratios to 4uT and their 95% confidence interval.

B v M 95% fERXMH
60 ml 1.73 0.16 - 19.0
3 ml 3.13 0.35 - 30.0

5.5 &

AETEH, BEAEBATTOYavYa URTORBTE L HEMICET5E
BRI AT DUV TR, i?‘: BREER G &L (BRER) B2 2EBIC
WTHEHE L7z, TRICAEIDMERITHT 2HEFEEL & D 5,

(D) BERA T CORETENCBET 2 RBERDO t REDFEEL S, RN a ¥
Va UNTOSRITHICEEL XD LIZE AR,

(2) BERA T COFEMIZET 2 EREED Kaplan-Meier product limit E& —
Xt Wilcoxon BREDFHEN S, AN a3 UV a YN DHEMIEEL
Bz i3zt Em3Tonsg,

() AT CORRERICET IERERICKTIEAERE., XEH#HE, 4
v ALOFHImN D AR a UV a UNRNTORRERRICEELEZ 5
EETZRNEND ZEBFEROTONDAEEENSE WV, (EL, HEERT
TERRETORRBIMOBRFM L DR REER TRALER
BEEL TWRWZS, BRBIRERMTIETE R,
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BARAORE SIROIS B, BEREOERFENERS 2D, SEIELN
TRERLEFR 5-1 IR LEREKRORED O L 0BEMEBIZTE 20N, BANE
BERITTLEITZARVEV) BIZBWTFEIIRWEEZ LN D,

., SEIOERIIBEERECOERTHY, SHBOFEE LTIV ERED
RETZHEELZIEFERECOEROMELEZXI OIS, SIHIT, AR
B2, DNA fE1ERER, REERRR,. BEAFR Y FT A MEBBFLNVLVOERKRE
DERCLIFROERBEL LTRT LTV LERD D,
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HEGRE, MXEFERFELEKRE. HRXES Po2-3.

(5) HHEIE. ILA—#, KBFEH, NERE : IFEICBIT2EHREE
WOKRERES - RRAOEREFRE], F22F 11 A1-2 8, EX¥S
EBRIREM T SER  EMC-10-033. '
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