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I EHFT L (JEH, 1987a),

7# 5

IR TEORFZEOREI DN, RARICREELR
WATAAEYEZ OEBICEET 2 L5107,
ANEBINETEERL R EERER 2B COF
D, ZOI500RODLOPERAEXELNTHEZE
N—ATEEINTVE, 20X IEETTIIAE
NDEEMBESCHE D ONTWE FCFRAINT
WBELDOLHL, RPCRERSHENEREEAL
Bk s CEE, 1977).

N FAEOBICKESHER L L AEER 2, 4,
5-rVzsmuave/ ¥ EEE(2, 4, 5-T)HITHE,
Tme LToyA4Fyy (RUELIRV S A 7
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ROSETHTRELTEY, BROFIEAL
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TOFEHFOKRO TS bkt an, AEEEL LR
BETREWI EMEAL M E 2ot (BAR, 1987 ; i
1, 1988).
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IT, AMER TR F I uravdavainhkA
WTHAAFL U BIUYRY Y7 7 OERRER
BaiTo T/, SEE, @i (Kato ef al., 1990)
IZBWLTHRE L7 Muller- 5512 & 2 4 BBERAZE
BoBUIIOLTHEREEEZ TEBEE{To 2. £,
FrruoaERo RIEAB L UVENBSTEEOREB OR
Ak LTI Y @R e EL 72,

AN B, L SFEB R TEG KRR
FEARE L IR EOBRTE THFIC s L B
U5, A AR R E E SR (B
& 563602014) 12k 57,
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L TELSEENE S M A ¥y v EORFLE L
THREOSAAF Y ERENEZ 0522, 3,
7, 8-Fho77oayRy/-p-FA4 A Fy
(TCDD), 4Ny V75 IZET A2, 3, 4, 7,
§-~ryrsumay~xrvy 77 (PCDF) 8LU1,
2, 3, 4, 7, 8§8-~FHrouyRrVI7 I
(HCDF) o 3f#Ex M7 (bgE, 1988), Db+
V=74 A NZEEBRUER L7 (40gl/ml), WEIZE
BEOA) —T4ANDAED LD EHNWT,

alasININRR ¥y avYauNT
Drosophila melanogaster @ 2 F#, Oregon-R & X ¥
Muller- 5 # 37z, FIEE R MO E R OBFFAR
THD, BEEXPOELIEREETFE LT we(R
ik 7 > I T % BET white apricot) & B (IR
T 2EET Bar) #HEL, D, REAKICEM LY
MNEET 2ol z sHlH SN 6D TH S,
W L2°CTEE L 72,

Muller-5 % : Oregon-R Qi (L& #1851, &
FoXBOE NCEULERERFRE T 2012
Muller-5 DM #2CEIL 72, ZOXBE T, F#HRTB
DOMr wa B O HEBL, FEL#RET % & Fit
RTx wa B O, B O, wa B O#, FHEBOMH
DA FATHRDESTLETH L, HiEROBED X #@
KIZHUBIERALENLE T EHHITE, F,.TH
Mz ~F B TEb Y, F, T3 B O L BAERDIHC
ZEsNnG, UL, $HOBSEET FEAMEC
BOTHIOTHEET L, ZORBCHEIHT, FiR
DATATDS bBERMOBOARERLAVWLES R
X a gt LB 135E61, SO X e HERSER

FETA2L0 YL, 50
A@Jﬁﬁ’?’ B wa IO - RECRIE D R
REM A RHFAL 2.

RIBFE CHIE (Kato ef al., 1990) 13iFESHES X
UCHEREEZMRALZ, fiEEELOERERS 2 40
2hDT, TITHEBREAEAL, 25 kE5ERE
a7z, JME 1 HEO Oregon-R DR ZZD H 7 A
F a7 NTURMER S 2%, UTOHEIZL
4EERME G ICB L, NI OFRETHLIE S — A
FENFIY, BIUAMABELTHO% 7 L a—L %
10:10: 10EE&TREEL, 1D AR Y JITH L
AFEH, 7V—v— UNBOEBEY) ORICEN:
R BBV, bEMOL Y — 74 A LEERES0u]
Fi2100ul #WTL, MRICLEAREDOMHL
. B, NIRTEARZHELDOLILIETELLDD,
LEMBGADHT EIZTHTH 5.

vawYa NI, REETERIEOERE
SEOBEHH S, BESERA R TP E S HE
BAER TR SN2, PULER O XA JEE
SHBHETE TETORBOMER > T, B
ENTALED EOBRBOMRRCROANELEEL S
A5hENLHNT, ZABCHEEE 2 TRES1T-
7z, MEAEAZD T LEHO 3 HMCRKEL 2H» S
DOFH% brood A, DXD 3 HHCKEL 2ME»S>D
Tt % brood B, &% D 3 HEWRZEL:H» 50T
fit% brood C & ap# L7z, & brood 1, A H3pLEAE,
B 2SS 3E, CoERAMMRE TE e nER
EZULRBTICESLLDEEZLND (cf Kato ef
al., 1990),
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Muller-5 %12 & 2 ##R % brood Z & 12 Table1 i
R, AREHEL L FONy T RT b B AEE D
TR T O X REEORE RL, SFRBOINSE
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D, 100l DfEE 4 BIOEET -7 2G5 LD T
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Table 1. Induction of sex-linked recessive lethal mutants by a dioxin and benzofurans.
Brood®
Amount? Chemical Total %
A B C
50 pl
TCDD 0/ 602 0/ 644 0/ 534 0/1,780 0.00
PCDF 1/ 473 2/ 498 1/ 398 4/1,369 0.29
HCDF 2/ 508 1/ 568 0/ 508 3/1,584 0.19
Control® 0/ 820 5/1,210 2/1,011 7/3,041 0.23
100 gl
TCDD 1/ 646 0/ 638 0/ 666 1/1,950 0.05
PCDF 1/ 241 0/ 318 0/ 142 1/ 701 0.14
HCDF 0/ 236 0/ 297 0/ 249 0/ 782 0.00
Control® 0/ 338 0/ 152 2/ 300 2/ 902 0.22

2The olive-oil solution (50 or 100 x1) of the chemical was administered onto the diet.

®For brood A, B and C, see text.
“Control received the solvent olive oil alone.

T E50ul o B W Tid, PCDF® HCDF iz 7 > &

LTRRERSEHEL TR AL, HBRLOMIZKS
REREZEDSNGM 0T, —J7 TCDD TirvTho
RKieBWTHRARERIRE I a7z, £72100
BTV TIRMEROEER L L 5B LD
${E <, TCDD & PCDF iz B W T —{H{K T D»ES
NnN-0HETH 5,

% brood Aliz A% &, SE T brood B, ClzD &
RRERNHIL, LEX T3 brood A I BN,
T HE100u] 127 % & brood A OBIRMEN & 51288
T, NETIE broodC DA TH L, MABIZLED
Di¥ brood A KDARAREENEL TS
2. BMEERE L UoE(LE

F Uiz 8 2 L@t EORERR % Table 2
WaRT., B TES0ul OfEDH 100k] OfES 4 BIOEEET
— Y EHFILI LD TH S, WX brood K L2 K
ExERTEDsN Lo, i, HBEEDOELRRIC
Bltsngoor, EOLERIBOTLHTER 2
B LB MRS L CEEENMET L 7oA, #
BTy EBROERED STz,

Table 2 1ZRTEFHEY? S IEHBRK & B ORI
HEERESTO OV, MEE L JLE Y
brood DRMLE L HEE %72 ¥ % &, £7T D brood %
BUC, BEECEHLEL Yo T 2 0BENE S
F2. #OHR% Table3 WWRT., Wihd TCDD 5041
WEFTCUEL72HETHD, Male 1 1ZEEH3ICOM - H
WL, BEOFHEROWNAEONDLT, Z
DIFEA LIRS, BLLGHb g THE

Lzo7z, Male2 3555 IO & EEL Y, b
THIEOMBBSNIDAT, ThideTRELE
Mmol, ZOXICERELBEELREER VST
HEstE» s BB b7,
3. ﬁ?fmtﬂiﬁ
FUBLERERFZRABOARIIB LT, &35
AEDZFH»RES T No 1 ~No5), AnsETH -
72. 203 b0 3{E{KIE TCDD 1004] # T2 & b ALHE
LZbrood ADFKENLLZ LD THH (Nl
~No.3), 1{E{kiz PCDF 10041 £L¥EiZ & % brood B
DF Nod) TH5, »winbilzgoyrEkdx
THY, »OAE%E 3HED brood ICEFL Tz,
b0 1{EKIZ TCDD 100kl T o X D ABL /2

brood AD FizBaz b0 THS (Nbd), BB, &
FiaxtBicdmHshikbh o7z,

BROEREIE 2EICKATE ., —DEFAOEN
RELUMENEE CH->7(Nos. 1, 2, 4, 5). Fig.

1A KHEN 2 ORMEER T, BO G MORIZES
BHDH, ZhiEN3DATHD, £DOfkE% Fig. 1B 2
~T.

F o 5 OHE—D I BN 5 i, Nol OFEIWZ K7
3, 21U, B FERRBREETH-7., B, ¥
Nod =No5 EAETHY, &7z Nos. 1, 2, 3I3HEH
EFHELTOLR L OOMR BRI L b s FHRR
FRIBRE TSR 720 T, FEORKIZEHL
oz,



132 * ok B T 5
Table 2. The ratios of hatched and pupated individuals in F, eggs.
Brood Administered at 50 gl Administered at 100 g!
rood?
Egg  Neonate Pupa Egg  Neonate Pupa

No.  No. (%) No. (%) No. No. (%) No. (%)

TCDD-A 1,235 1,075  (87) 943  (76) 2,308 1,866 (81) 1,274 (55)

”  -B 1,280 1,120 (88) 994 (78) 2,391 1,684 (70) 1,142 (48)

n -C 1,147 961  (84) 817 (71) 1,944 1,623  (83) 1,151 (59)

Total 3,662 3,156 (86) 2,754 (75) 6,643 5,173 (78) 3,567 (54)

PCDF-A 787 712 (90) 583 (74) 1,064 771 (72) 541 (51)

7 -B 595 459  (77) 433 (73) 1,135 897  (79) 576 (51)

n -C 441 355 (80) 296 (67) 506 372 (73) 247 (49)

Total 1,823 1,526 (84) 1,312 (72) 2,705 2,038 (75 1,364 (50)

HCDF-A 896 824 (92) 740 (83) 703 609  (87) 494 (70

7 -B 710 633 (89) 565 (80) 846 709 (84) 575 (68)

n -C 574 519 (90) 501 (87) 800 620  (78) 404 (51)

Total 2,180 1,973  (91) 1,806 (83) 2,349 1,938  (83) 1,473 (63)

Control®-A 1,277 1,137 (89) 995 (78) 1,336 1,024 (7D 653 (49

” -B 1,678 1,453 (87) 1,310 (77) 1,032 690  (67) 457 (44)

” -C 1,482 1,299 (88) 1,113 (75) 1,039 788  (76) 518 (50)

Total 4,437 3,889 (88) 3,418 (7D 3,407 2,502 (73) 1,628 (48)

2A, B and C mean the broods as described in Table 1.

"Control received the solvent olive oil alone.

Table 3. Occurrence of males of which F, gave scarce or no neonates or
pupae.
Male 1* Male 2°

Brood®

Egg Neonate Pupa Egg Neonate Pupa

No. No. No. No. No. No.
Al 9 8 89 0 - -
A2 28 0 0 0 - -
A3 24 0 0 9 0 0
B1 0 - 0 - —
B2 0 0 0 — —
B3 19 0 0 0 - —
C1l 21 0 0 0 - -
C2 23 0 0 0 - -
C3 26 0 0 0 - —
Total 156 8 5 9 0 0

2Two individuals both administered with 50 x1 TCDD.
*A, B and C mean the broods as described in Tables 1 and 2.
1, 2 and 3 stand for the repetion of mating.

£ 2=

AEBRO#ER, DT (Kato et al., 1990) 25| &%
BT, T4 F Y FICL O EHUBOERRERENES
7, Lil, dBREGBEOZRELATRO, K
FHIZLAERAFI I YELI RO EHEREN

5, HRICRELBIERAEREL -RIC10-EBET
BAHM, YavYavnNITRERBELLLFTVARY
COBREDTHIZ01~05% LI FELLWEEREN
BHETHD (eg. Ayakietal,h 1985), -7, A
ROMESENZ EBHS P ER ST A F Y Y ED
B, SBNY ISV FOERERET R

AR FTE
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Fig. 1. Malformed individuals occurred in the F;
generation of brood A after the treatment with 100
ul TCDD. A. Individual No.2 with the appear-
ance that can be called “half thorax,” lacking the
left side of the thorax (arrow) and the wing. B.
Individual No.3 with a hollow eye (arrow). The
malformed ones No.1 (TCDD 100 «l, brood A, F,),
No. 4 (PCDF 100 g1, brood B, F,} and No. 5 (TCDD
100 w1, brood A, F,) had also the trait similar to

that of No. 2.
tf%%mfﬁ@ﬁ@f‘zgﬁbé. Ruagonzrot., LEHOREELERLLLS
Z brood MO HE %173 &, BIEIC 306 R AR 2, ZOMENHEBRLE Ao b@»%iéé%’%
ﬂ@ﬁﬂ@%?%k@b"{fbhﬁt,ubhé brood C v, w8, iR SHABLT, BRI TRE L
TOERENRLBVELIBREAZD, Zhizr o OAEBERER I AT H 2,
A5 —HRODBRERTH S L7 (Kato el al., AR TH T - BUBGEREORA L L TO

1990). L#> L, 5[Ali brood C #S#&RIIZ & L & 0 5 & RERFHRIIBLTH, WHREOEEZERRED SN
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inotz (Table2), ZHUC 2w TIIER EORED
2505, Table2 i, MBI B 2 BROBEHIE
FIZREWI EATRLTWS, UEBoHRE L4 ) —
TEANADREIR, "THELLAMLAEELT
BN R VS (-

TCDD HoEMIcBEL Tk, bkEM L 2 HEBRR
feAF kB LBER (AHH) EEOBEE LA EEL L
THEMTHY (R, 1987 ; EU5, 1987), &M
BEREOSVEHMOEE L IRKETIHEEs NS
AHH EM & & CRIN, 1985), a3 v ¥a vNxLT
i3 TCDD 2 & 5 AHH EHOZBRHFECHTHT
B, 2NET, yavYawnid TCDD Hicxdd
EEZUNECERTHELLEZONTE I
(Bigelow et al., 1985 ; Hallstrom, 1986), A4 DO
B, COEZEER/HTHHOTHS, LrLliadsos,
BrDF—5 2R T 2L, F11Fv%ED
BEBITEETE XL, 72k 21E, brood A DHMEREAR
LTREER L2 L, HBEOHPRBX L0 H{ENDT,
(CEHDOEE L H BT I ENTES, B TCDD 2
VT, B SR —-DOREARAETES0IFETO
brood A ixH %, TCDD k- g s L&
25N B5EHEL brood A HED & D% o7z, MR
CRERSHENZ D A ORI, LEMRFOBE
DHAEUBFCERERBENS £ O {EMIE Kato ef
al. (1990) ORRICBVWTHFEDOSND,

22, Tablel WL TWw3 XL SIZ, brood B,
COERERIT, BT & hizd TCDD M
BRI o7, HFE&% 2595 &, PCDF,
HCDF To Rtk e o, Ezon 3 FREER, $%
HWERER LR ILILET, 20 EEIT LI
REEREFE, LAYUBBRNIIET L THS,
v AR AVEAETIE TCDD I X 5 BT
&, 2, 4, 5-T HENC & 2T BATRESREE S
hTws (FEfE, 1987),

TCDD# v avya v STOLETHETICER % &
fed 2 kid, Table3 WRLZ & D sECHEALS b
THBEND, vavYasvNITOENRRELZHEE
Lo TRESNS, Malel 254505 HIIH
BenTWIDTRERT-2THA., LaerLEt
EPEFLTWAZ 06, REETH-AEENED
BETER O, Male2 225137 BHBOIMBE Stz
DHHEDT, REENIVEFL TV E3EZ SN
3,

BonfiNny LEHBL TR TR, tbLi
o EREREBRETER LD THS D, F,

FlfclHndalke, REREOHETHD 4D
ENTES, COREREIIEBHZ LD TH S 5 2,
HHWIELZZEMEETH LS5, BE, ZHICL
S THEE» BRCELATNIDEREHDH L
2605, o7 Mullar-5 2BV EBRRKC B
WA EBRE L -0OR#BTH L5, FitHNS
ERIPRORREICLZEEZLZONERTH2 ),

UL, FRIZRL C FHEEEROBRKRE TIEE
BRBRETE R, ok, Rt THbA AR LT
1T N 5), Larb Z0ORHRIZIER TH-7:.No 5
DRI H7: 5 Fuc 3 aBs b o7 Nol) #5, 20
2 HEEERMORRRERIZBE S LTl RV, - T,
BohHENBEGHTHL I ERBHERTELy» o
7z.
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NIREZBOT, BRERERERE R Z 28830
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332 TCDD MEMEO#EEE IR S S ifkr s
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Summary

Spermatogenic normal males of Drosophila melanogaster were fed with 2, 3, 7, 8-
tetrachlorodibenzo-p-dioxin, 2, 3, 4, 7, 8-pentachloro-dibenzofuran or 1, 2, 3, 4, 7, 8-hexa-
chloro-dibenzofurans and subsequently mated to the Muller-5 females to detect recessive,

lethal mutations occurring in the X chromosome.

Some mutants were obtained in particular

in the brood A, in which the chemical affected probably at the maturation stage of sper-
matogenesis. However, the mutation rates in total were scarcely larger than the control. In
the F, of the treated flies hatchability and pupation rates were again not different from the
control. On the other hand, some of the treated males gave F, with developmental abnormal-
ity, in which neither eggs nor pupae appeared. Moreover, the treatment induced several
malformed individuals which lacked half of the thorax or had a hollow eye.




