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Summary

Although a higher risk of congenital malformations has been reported in the children of fathers
who had been exposed to dioxin-contaminated herbicides, genotoxicities of the dioxins are unclear
in in vitro experimental systems using bacteria and culture cells, and also in the mouse and human
germ cells. In the series of experiments co-ordinated by the “Man and Earth” project, however,
indirect death of the mouse sperm by the damage to Sertoli cells and significant reduction of
fertility and live births were observed. Furthermore, significant increase of functional defects like
respiratory distress syndrome was observed in the F, fetuses of TCDD-treated male mice of two
different strains. Morphological anormalies were 5 to 8 folds higher than control, although
differences were not significant because of small sample size. Increased incidence of molecular
changes, i.e., length polymorphism of repetitive DNA sequences (pc-3) was also detected but it
was not statistically significant at present. Large scale experiments are in progress.

(This paper, in a session chaired by Taisei Nomura and Kazuo Hujikawa, was presented to the sympo-
sium “Biological effects of dioxins”, organized by Taisei Nomura, at the 27" annual meeting of the
Environmental Mutagen Society of Japan, and held at the Mielparque Osaka in Osaka, Japan, Novem-
ber, 24-26, 1998.)
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Table 1 Congenital malformations in the children of fathers who had been
exposed to herbicides before conception in Vietnam

Authors Ton (1981) Céan (1984) Dao (1988)
Father’s exposure (—) (+) (=) (+) (—) (+)
No. of newborns 1438 1496 16570 1801 1207 3329
No. of congenital 3 47 118 28 13 112
malformation

%) 0.2  @GD 0.7 (1.6 1.1 (3.4)
P <0.001 <0.001 <0.001

(+) : children of the North Vietnam soldiers who fought in the sprayed area
of the South Vietnam and married with the North Vietnam women

after returning to their homes

(=) : children of the North Vietnam soldiers who had never been fought in
the sprayed area and married with the North Vietnam women after

returning to their homes

THORBMIBEIFERIN L2 ->72, L L, RS,
TAF XL oFEICL ) Bl REMIETH D Ser-
toi Mg IcPREL 52 22 ik D, BFAERIEER
n, RIS (BRI T8RP T 5, T4bb,
TAX XL MBS FREIEHZRRA L. 2
DL BRHBEZ, T7RF v 7DOWEBRITH L, 75N
BIRTFNVTLALNE I LERRALIFREL T WD
(Fukuoka et al., 1993). BiLiEEICZ > TWAE T
DREFRDOWAIC, 2D &) LRBEAEWE (N5 WIBEL
WIE) DREBEDHE Z HLNEL, BER & IIBMICKE
EZn b, BEA~OERE2 DEZETILELN DD,
¥ hH, AT Ao DESRT VY i A E
RICIEHT 5 L4tk KL, INBROEMmEI A S, W1
IFDFE LWL 2 E2TI 220 FL ERi» &b
S>TWwbH2»56TH5 (Nomura, 1976; Nomura and
Kanzaki, 1977). =7 XIPHka I (ZHFIE DK 50 % A5k
WS 555 B FEk DNA B2 F R L -2 GFE
b, AEE).

ZDEHIE, FAFFLOMEINE METFIZIE,
DNA $#EfH L0, fOEREFEOERNEEIIFRS
TS, LIEsick 3L, TCDD(Q2 ug/ml) 18
MR TE METNARY —II~DFADBDLT P TH S
P(HI1/2 £T)RAT 5 (FJE, 1996), A REAl o EH]
TH5HLASR AS Tz, 0.02 % T 1 HEOES 3 &
SERIZ(0 RN L L2 itk E, 1315
PICRKEREE LS9 (Nomura et al., 1980, 1987 ; Ishii
etal., 1990)., LA LZad s, REFLEEITBWT, fh
BERN(TA F %2 VIRA) B HUSE T 7240 b F 45
toFhic, FistE, FEREPBERICEY L OWMED
H % (Tablel), M= R ICHEHERSSERE 2S5
L2 Fy TolE®E (Nomura, 1975, 1978, 1982, 1986,
1988, 1994 ; Kirk and Lyon, 1984 ; Nagao and Fujik-
awa, 1990 ; Nomura et al., 1990) * R U & 5 %2 & ¢
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Tablel 2 ZDOWE 2R L 72, b M F A ELHHEEE
FIB A (b, FAK) THR, IR, BNz
Tofel LD WIEREmAN &S L7204, RIERIJER
i CPRF, i) T - 72 e Lo a s b, S
HRIC, FHRICEREFIREL TV LOWMENXD S
(Ton, 1981 ; Can, 1984 ; Dao, 1988). W“W§HNLDEHA L,
KR GEMIRED OB HRELZFH F ) I EW(HAE
ATIFHIE %) T EITKRELFIEEREL 5% WIEEE LW
UATT)—THhd3nizdns LT—IuaMiiL, &
LTBLYVERD 5.

2. MEANEERBERL

AT AN — FLEEHETFEENTHC3H/
Hel =7 keI TCDD 100 & L < 13 50 ng/g (AE
FHNESE L, RZEENTRTE L2, BEHEREcEL
EOMECH7TBL/6J =7 2 Lk L7z, ABEECITIAH:
ThHba—rFANDAEHRS L C3H/Hel =7
2 &M CSTBL/6T &l L7z, 4 4%y 58
SOMTEMEE QIR I8 HB IS EYWR E4Tv, Fi T
DFMSCRE (FIIAIIET, WATHED), BRERE 2MH L
72, F72, B EATERAEL, BRLEPTHELNE ) 22 H
N7k, NEESOTERRFEY 2372, IRFES 2
FTVXIVTOREZFAND I2OITHERT L7,

Table2 {3, &4 %3 > 100, 50 ng/g A E H [0l 5-
HEMBHOBEEFZ TORREL2I LD LDTH L (F
A, 1995 ; B, 1997).
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Table 2 Incidence of preimplantation loss, embryonic deaths, respiratory distress syndrome, and malformations in the F,
fetus of C57BL/6J and C3H/HeJ mice treated with TCDD (50 and 100 ng/g)

TCDD No. of Corpora . Early Late Living . Malformed .
dose preg. lutea Implant b b N RDS . Details
. death death fetus fetus
(ng/g) mice (CL)
2 ; Dwarf & Omphal-
100 10 94 73** 20 47* 9 5 cele,
(9.4) 71.7) (27.4) (8.2)¢ (64.4) (19.2) (10.6) 1; Agenesis of the
testis
1; Agnathy, Cleft
palate, Kinky tail
& PDA
1; l-eyeball def. &
General edema
50 11 98 87 15 62 18** 5 5, Dwarf
(8.9 (88.8) (17.2) (11.5) (71.3) (29.3) 8.1
0 11 92 85 13 69 5 1 1; Dwarf
(8.4) (92.4) (15.3) (3.5 (81.2) (7.2) (1.4

2;9% of CL, ®;% of implant, ©; % of living fetus, ;1 gigantism

Fisher’s exact test ; *p<0.05, **p<0.01

1.6 kb
1.5kb

gy

123456781 23458678

F1
TCDD (100ng/g)

F1
Control

Fig. 1 Length alteration of paternal and maternal bands of pc-3 PCR products in F:
fetuses of C57BL/6J female and TCDD treated and untreated C3H/HeJ male
mice. Experimental procedures are given in the text. Fa :C3H/HeJ male,

Mo : C57BL/6J female

RO T, BERFOWAE, TCDD 12 & 288 T8
Pk BLDEHEZ TN,

2) FAFXL o ERETIE, BRI THRH
FICI3BEEEFED LN WL DD, HEERANZ TR
RIS R B L O HERTEORINIGED s ik,

3) FWUREICBWTMARESSBHETIF, 514X
v 50 ng/g £ 5EETIE, 5 HICBEI L, 100 ng/g
HEHTE, 5 PIEFIRITINIE, BHE, DHEH,
LT, BE, 1T, MERBALE L &AL 50
ng/g I GHTIIAD LN L) L EBEDFEFRI
EM7z. F7z, 100 ng/g H5HTIE, RIFECHIOHIZ
b 1Bl EKIaFD 0 sz, 50 ng/g % 5HETIHK
%€ (Respiratory Distress Syndrome, RDS) O & 7 5
s -7z,

DLED§ER 5, FIEEEI DG, 545X

CEERICBWT, BHMRIBEL, Wb 2 EEEGED
B MRS EIRENICED b1 5, BHIRERER
FEF o B ICHBIRENICHAD LTwa E, £728%
FHRINCSCEEBEREE LML TS, B
I OMFER A ZIRE ML T w555 5, TCDD D=7 2
N EIENFEIRRIND,

P ED Tl EBRGE R 2 AT 572012, B4 580D
2 2 E MW LIT>T\Wb, 3 » Ao C.B 17
<7 ZPEHENIZ 100 ng/g R E D TCDD % [Alkkizi% 5
L, ¥ EHia i EHELEomM CB17 >y R LaZhl L
72, TCDD $% 5.8 13, AfHEFE(2 — > FH A V) 7 ILDIEIR
<7 2% 18 AHICHEYMZ TV, FIlRfFE2HRzE
Z A, HRIRBUCH T A E IR L 76.4 % & AT RARE(93.7
%) Izxt L, HELELERL (p<0.01), 444 F lBFT
DIRFENIEEE L 37.3 % L MBEE(3.9%) Ik L, HEXL
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Fig.2 GeneScan profile of pc-3 PCR products in F: fetuses of TCDD treated and untreated C.B17
male mice. Experimental procedures are given in the text. An arrow indicates pc-3 PCR
products of standard (upper) and untreated (lower) C.B17 fetuses. Other spectra are for

length markers

Table3 Length alteration of maternal and
paternal bands of pc-8 PCR products in

Table 4 Length polymorphism of pc-3 PCR products in F; fetuses of

C.B17 male mice treated with TCDD

F. fetuses of C57BL/6J female and

. TCDD No of F Mean SD No of F, with
TCDD-treated C3H/HeJ male mice (ng/g) ! abnormal length (%)
TCDD Incidence (%) 100 75 585.01 0.66 4 (5.3)°
(ng/g) Maternal Paternal 0 60 584.87 0.61 1.7
50 5/62 (8.1) 11/62 (17.7) & 2-tail t-test ; p=0.194
100 4/53 (7.5) 8/53 (15.1) Two of 4 fetuses have congenital malformations
Bi(p<0.0D) 252D 6N TW 5 Yl3# 585 base TH 5, FDFHMEIIZ, EH CBL7 =

RIERTOBGCFEREREDOEY

R od 2 & <, ER L~V T, SRERIAT S 0 B
Wi I T aReEITRE N, L O B LB R
5728, REEFEE T Pe-3 #1112 LT, F BBF T
Length Polymorphism % {72, #iak o E & T,
TCDD 5~ 2 L G277 22 RELTH LA
72F BAFONFEE £ DNA # QlAamp Tissue Kit
(Qiagen 1) Iz L D#hd L7z, M & 72 DNA 2 57 &
TV — ML T, Pe3RRRIT 74>~ (EES, KHE
) ZHCPCRIEICTHIEL:, 7TH/o—X7 Vit (HE
SWKEIZ {1V, A 23—21) — > (FMC Bio Products
)i T¥f L, Fluor Image 595 (Molecular
Dynamics #t) 12 & ) f##7 % 17 - 72 (Fig. 1). Table 3 i
B6-C3F, Rt CofER%ER L7, TCDD %512 & 0 &
<7 Z(C57TBL/6 )HKRD/N Fny 7 bR &R
<7 Z(C3H/He) Mk N> FD L7 b DA 5
NEDPEETIE .,

C.B17 =7 27D Pe-3 IRFIIRAEH DD 700 (JE )
#T, ABI PRISM 310 GeneScan (Perkin Elmer
Applied Biosystems) # F \» T F; I 1/ DNA @& PCR
EYIDIRIT 4T - 72, Fig. 2 I2m$ 2 & <, Pc-3 PCR &
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ﬁxﬁﬁﬁt TCDD L EFHF: IRF T3 &< FRLTH
DiZxt L, TCDD #5H TiIRREL, EE CB17=
‘7ZE“1¥'C0) 9 % Cl z# 2 5 2% 7% k3D PCR EW
X, AEMEIZZ WA TCDD %4512 & 0 80 55 A &
N7z(Tabled). TDFHE, BB BXGKENLIC & 58
v FOSEIE DR NIRRT 2 FERI N, EH
IZEEPDRBIN L ERERP B LN D, A%B5I &S
WHEET.

#E

FTAF XL PHIRITETIZL, 27 R ERANDE
HRIEOWE T, HFRMILICHER CIEH S 200 HEgET
HoHT L, WOTEEIRE I TN 728, Chemical
hazard safety cabinet N CHOEERICIESI L5 = L&,
I E THEIZEN, FIEMWFRICHW 2L fEmg
PTOBLBRNVIZSWIHETH S,

R VYR TATHRY) ¥k, w7 TCDD
DOEUACHIREICEI LTI, MIREZERLIE S T we
W LA L, 30 N7 T T, EERETERR
li@i% LIr o2 VY E R I pEE (R
RE, BEHFRTLIEVAEHINFALHEDT
(Nomura, 1975, 1978, 1982), f&RDEERMIEM I
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Eobily, FRPOBEEICERERITILEID S,
£, TCDD 2B L T3, M~ ADTHLIT & 5 KBRAT
ROLHESEZ BT 5720, BRIICHE-7 2D
TCDD %5 B4 DR % #1F T & 72275, —HOFIN 2 B
CE, IV @muEBZEE TR INF Bl ~nER
EOUREIE S 280 ko2,
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