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Adntract

Mice were fed hancchlon 500 (K C 500y at a dictary level of 001 (controll 004 R4 o0 Kb ppow

from the day of inwemymation anty day 18 of prepnancy and were then billed The amounts ol polyclitm

wnded hiphaonyts 111y present v the whole body

hiver and foevmses of 1he mice were respectindly

616 0h 3 and 01 02, of the total PCB invake regaidicss of 1he dictary level of PCH shiewane
that towspiaceatal transfer of PCBs 1o foctuses ocewrs tu 8 relatively small degree Other pregnon
mye wery fod 4 deet contoning 001 or 094 ppm KC 500 and mamtained on this unbil thewr oftpring

were 5 wh okl

Ihe young jone or two from cach bilerl were hilled &l weekly ntensals Irom bty

and analysed for PCHs These oflspring conlmined 100 o more fimes as much PCB dunng loatioa
as was present n the foetuses mdwating 8 tonsiderable yransfer of PCBy v the mulh

INTROBL CTVON

Polyddonnaed biphenvis (PCRs) are known to
have becn the cawse of a mass outbreak of food
powoniig calied Ynsho whieh occurred in wesiern
Jap en o POOR {Katsukht 1969, Kuraisune Yosmmura
Maitsuiraba & Yanugnelu 19721 Toetuses from
mnthes with Yuesho showed some of the characer.
ey of e disease (kikucht Hashunoio Horumy
Kopa Ovoshe & Napakawa 1969, Takr |lisanaga
& Amapase 9691 Several habies who had acquired
I'C Ry Treun thar moihers either  iransphacculally
and/on by brepst feeding were also diagnosed as suf-
fennge fiom Yosho (Yoshumura 1974 Remoductne
defedts bast been reporied in antmals puven PCRBs
(Dahbpren oo & Carlson 1972, Lindot Gaines
& Kmpbroogh 1974) awd ot v evident that PCBs
pioset i meothers can affedd thar babves The study
dessnibad here was anderlaken 1o obtig furthe
gudlughne and quantitauve dats on the rransfer of
PCHx thronph the placenta and mitk of pregrant and
laciatine mice

FAPY RINVIE SN DAL

Mavctials and msirncnration Prthanal s heaane
water sodnun hydrisade anhydrous sodium sulphace
and sitca pel were pucdad for PCB analyss as de
serifwd previomby (Masnda Kagawa & Kuralsenc
1914) Khoancclidor SO0 apd Kancchlor-600 were pro-
sidod by Ronegafuchn Chenmcat bndistry Co Onaka
PCB motocrs wire putebased frion Analabs g
Notth Haven USA or vunthoszed i our laboratory
The pav chromatopraph osed was o Shimadre
GC-4UM wih an clecuon capune dewctor and
phiss colmsa (Youw > ) costammp Clnomosan b
WOAN DAMCS 60 RO acsh) costad wath §) SF-W0
bhe columin tomperatine was 210 C and  pure

n

nbropen (99 999" ) was used as the cariier pas ol q
Aow rale of 30 mi/aun

Anmmuafs ond diet Maie and female SdN nuce were
supphed by The anmal contie of Kyushu Unnvor i
Test dicrs were preparcd by rhoroughly wisme 1 kg
baiches of powdered feed (Orienial M1 wib cihy!
ether solutions conmluming 0 11 bt o1 110wy
Kanechlor-500 and keaving the mrvure oaposcd o
the ar overiught 1o cvaporate the sobvent  [he m
ture was then kncaded well wath water and wah Fi g
soluble starch {reapent gradel dosolved in hint w ao
ta make a dough and pieces of the douph woaphey
2 3¢ were peleted and dricd a1l 60 C for 155 T
dricd peHors calcutared 10 contin O 1 10 G 1 ppm
Kanechior-500  were analysed for PO by pas
chromatopraphy {see betow) the mean s deencd
fromn traphcate detcimonations boug (01 094 84
andd RO ppm respecdinedy

Lxpermental procedue [ emale mice woo divnded
when 10 wh nkbnto four proups of 7 82 and et
msenunanon being conbrmaed by e pavsence of
vapinal plug The picpnam nuice were o pud i
dually and fed one of thie Kancchion SO0 dsers unnd
day 1B of preguancy when they were Milhod e pad
fetn 0 cach cape wore weighed oveny day il o
consumpiion was cdlcutated P or cach duam the b
tuses hiver and rest of the body apast kamn the day s
thve Itiael were analvaed for PCUs Two othia vinups
one of i and oue of 17 nace were maled ind g ed
simitaly and fed the pelieic contannnr 0] o
09 npm PCBs hom the day of mstaun dwon vnied
the ead of the cxpeniment Young born o <bn 20
ot M ol pregrancy weie rarcd by thea dme dn
5 wh one o1 lwo oflsprmg from ewch Jattor oy
Mitled wi wedkly mfervab from towk alter b fo
whole-boady PCE analyss The dams wae bl n
wh S and m cach cane the duver and tho res ol
body apan Team the digesine tnact were gnabsod wop
atulth Tor PCBs
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Table | Moun cennratrinion of PO Js a0 the whole hody Jomogenate, tuer and foetuses of dam fid
Aunechlor SIN)L throughouts priginaney o dey [h

Concn of CHs (ppmi 1n

Levels of PCHy No of Basis of -— = —- _— -
wn {eed (ppind dawns/proup calculmuion® Whole body faver Foew
00t {control} & Total trssue GUtO + D012 00% + 0025 OO0 4 1
Fal 027 4019 081 +Ne
094 12 T otal 1ivsuc 0V 4y D14 14027 0017 | 7
Fat 11 4 60 54 427
K4 8 T orul tissue 534 |1 114059 020 4+ 0D
Iat s N %an
Rt 1 Total tissue 4% + 89 23491 17407
ral 990 t IO XN+ KK

*Valuts are mem + SD for concenuanons cxpressed citdice ms o pmoporuon of the whole fissec or

ol the st comtem

Ay e d methods The officiat stamiard anabyhcal
method {on POBy paablivhed by the Mimsiry of
Health o] Waollne (Kawavkorn Ueda Ucla Kashye
molo Kuaamura kuraisune Tasibawa Tanahe
Terashong Fopwara Yoshmuars Mosiwdy & My
tam §9721 was wned for $he eatiacuen separation and
quantpatne dorcrmmanon of PCBs Sampies were
fust homogenwed wirh 100 200 ml n-hevane and X g
sothenn spdphaie @ Worring blender The separated
n-hexant splptions were combined and evaporaied Yo
dryness yicddmg Tang residoes which were saponthed
wilh b w=NaQOH i 530 1O ml cthapol  For liver
sanplos e sapomficgtion was made without exirac-
non  The n-hesnne extracts of the NaQll solution
were combiet concenirated ankd then chromato-
glaphed on i coltimn of ubca gel (Wako pet St 2g)
clunvd wuh 150 mt n hexane The cluaic was concen.
irated and subiccted to pas chromatography, the
PCBs beig dotermmed by companing the 10l poak
ewphts of ther gas chromatograms with those of a
11 muxture of Kanechlor-500 und K ancchlor-G0

RESL LT

Al the pregoant toce fed diet contanng 001 094,
R4 v BG ppan PCBs ptew well tlwonghout prepnancy,
the prean anly werghts of these fontr pronps on day
18 of preguancy hang 421 426 459 and 431 g, re
spectinddy Theie was e sigmficant  diflerence in
body - weight gain helween these pinups The nunmbers
of leetises o allspimp produaced by cach dan were
normal {7 K} m cach group and there woie no abnnr-
inaliws n dppearinee

Tables | and 2 summaize the resubis of she PCH
analyses of the tssue samples from 1he fanr groups
Litted on day IR of propnanty The tevels of PO
accumulaied in the Irssucy of dams and loctuses and
m the maternal fivers wncreased with incrcaving PCH
conlent of Hie dwt (Tablc 1) The e Tesels onh
showed a relatncly smail inerease ( x 2 21, howeser
when the dictary concentration was rased from 094
to 84 ppm  Tahle 2 shows the 1mal quanitus of
PCBs retated in the ussues of dums and foetines
These alvo mncreased when the MCH fevel of 1he dens
wus raiscd and he atnounts present in 1he whol
body, hver and fociuses accounied rospecinely for
6-16. 0B-3 and O] 02", of the 1012l PCB intahs
Thus 3 much smaller proportion was found n il
foctises than i the other tssues However the pro-
portrans did not vary widely v the dilTerent groups
In spiic of the marked diferences i the PCH toveis
ol the difficrent drets

The PCH content of 1 5-wk-old offspring of dani
ginen PCBe a1 a dictary tevel of Q01 or 094 ppoy
1s shown n Table ¥ which also hsis the tolal amoums
of PCBs per {ier estunated fiom thie namber of of)
sprig an the hiter and therr POCH concenteaion
Winlc both the concentiation and she atal amoant
of PCHs present wete always sery spall i the fin
twses of the dams fed PCBs they were much harga
i the young hlled dunng the lactanon penysd Libom
2 wk afier barthy In offspriug weaned 2 or 3 wh afi
birtle the PCB concemtation remanad reughly won
stant even when vhey consunied 1he dier contamimne
094 ppm MCHs Comeguently the waal amounis o
1*C B w the bodes of offsprap aped 3 S wk atereasod
with i A dam prven peliess convamme 09 ppms

Tabic 2 Mrar wewghts of PCBGin whole-body homogenates firers a.(l faetuves of dams fod K ancciror MM dhronaghon
pregnuncy [0 din 1N

Levets of 1% Ry Toial mntake Toiat wesgte (g of PCRs* m
wm feed No of ol PUy* T it -— =
{ppm) damssgroup {ng) Whold baoxly Lwver Fottums
G peoniiol] ¥ 14 04 042 1 W20 0L4 + D06{I40) 005 + G075 (n
091 12 96 + 7Q ST+ 1959 11407\ 001 0SSO
ha L} B90 4 100 Laly 4 #E(]94) 91 2 192 11
i ? 900 4 WX THK) + THIGEE & 714 16{OR) V4 690D

N ooy are means 5D gl Dighres mopancnibesss bonp i wophs of POBO the prven fssuc oaprossod 88 a peraoptane

of e aptad soraka
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Table ¥ Meun concentrations and il wergins of PC8y i the offspring of dams fed Kanechigr- AN} during ond aficr pregten

Teteh nf POy No ol

Mean values® for PCBs in offspring of different uges
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nobeed sppyl damis proun PCD measurcment Age twk) 1 2 3 4 S
ik ol 9 Toial 1ssee conen (ppm) 0008 + 000} 010 £ 0006 o007 £ CO0S G005 + oot OG04+ )
{onen based on {nt (ppny! 012+ 006 O1E + 007 019 + 006 017+ 01w [ TR Y
Tolal weiht gl 021 + 00} 059 1 029 180 + 17 . UYan + 1y [IRN] "
Bhod I Tot b Lssue conen (pam) 096 + 02% 1t +022 OR4 + D3S NHeT < DN TREINS
Concti baved on 131 (ppmi 20+94 15+ 34 25 + 11 26 ¢ 1 € . g
Tolal werght () 3t 18 65 + 10 T2+ N K% & 7 R ]
Nalues o amgans 4 51
1
-
u
L



10

¥
L
Pl
o
-

8
__(J,MU e
1ol
1+ A
l
th
D

e

Ao
_ﬂmuhm

et

Fae 1 Gas chromatoprame of kanechior S0 1A) and of
0 B from the whole bndy homopenale (Wi (he fee (CL
u foctus (DL and Zowk-old (1) and S-wh ald (1) offspring
of miex Jed 3 ppm PCBs w0 the dier trom the begn
iy of pregnany Peaks 1 2 and Y qwrespond 10
745314 penta- 24524 5 hexa and 2342 4.5 hexs.
chiorpbiphienvl respeoiniely

-

L )

mgested a jolad of 147 or 186 g PCBY on averape
dumng 2 davs of pregmaney amt Foor Yk of lae-
talon Sce the joral PCB content of jhe Inter of
sch o dam averaped A and 0S5 o f and 2wk
respecingly ofter hirth (Tabie 3 the ameunt of PCBs
mole 1oamd 2 wkeold oflsprimg acooinud for s
mitkc s 22 and 38, of the 10LH imtaby of the dam

Oas dnomatograms of PCBsan the dams {octuses
ant oflvpring of ke fod petics contaming 094 ppin
PCHy e aepioduced m tag | The peabc recorded

e wm e —

Y Mavios B Kacawa 5 Tosppost 1nd MK waTsi wg

iow that the 2453 d.penia 2452 4 S -hewa and
2342 4 S-husachlorobipheny ls were the major ¢uin
pounds v the whole-body analvses of alf His.
proups bul the List compound was the ma,

soInce
presend 1n e maternal hiver
MM USSHION
These experments showed thul, o mee PO

cnter the foctuses through the placenta in refasnely
smafl aniounts but are transferred to the offypine
alter burth througlt she malk 1n minch larger quantiocs
Strmlar experimental Csults were observed by others
1 studies on rats (Curley Bwse & Grim 197V
Mizunoya Tantguchi Kusumoto Morta Yamada
Babha & Ogaki 1974, Takage Orake Xataoka Mur-
ala Aburads, Ahasaka. [fashimote 11da & Kuauran
19761 althouph piccse comparmon of these data »
not feasthle because of differences m the stran of am
mal used n ihe degree of chionmatton of the PCRs
ard i the feeding condrtions According to our calen
lations  these studwes indicaled PCB-vansfer raimos
rom dam o fodiuses and 1o offspring of 003 02 and
10 20°, respectively of the amount mgested The
corresponding  figrtres (rom our expeimments wert
01-02 and 20 35", respectively Thus 1he fignres
show somc level of agrecment an spite of the discre
rancics s0 cxperimenial condisons The cxperrmental
condions used by Mizunoya of ol {1974) were very
similat 1o ours w that PCBs werc pien to the aw-
mak m the diet from the day of mscminatton bt
thcy used rats and Kancchdor-400 wstead of mice and
Kanethlor-500 and found PCB concentranions i i
foetuses and 2-wk-old offspring 10 be 004 and
2 36 ppm respectively when a diet colainmg 0 ppm
Kancchlor-400 wac piven while the correspondity
figures estimaicd from owm caperiment were 0-20 amt
10 pptn respectively for a dictary bovel of 84 ppin
PCBs (The value of 10 ppm was oblaned by a roegh
exirupolaiton of the figurc obtatned when 094 ppin
IPCHs was given} i the concentrabons i micc
were aboul five tumes as peeat ac those n 3ais b
the ddlcrence may hane been die w Jeast paruatly
1o ihe dusinutardy of the two PCD Tormulations

Barsoti, Matln & Allen {19761 ohtamed some o
doyee of transplacental and manimgery mosement of
PCRs i monkeys The concentlations of PCHs m
varnions tineues of the stllborn mlfant of a monkos
that had been fed a dict conmtaamng PCUs a1 a level
as low s 5 ppm owore wucdt higher 1han those i th
todents suggestmg 3 farrly farpe species sanalion i
the transplacental movement of PCBs This  om
present findings may not be applicabic to man and
there v ag urgent need for qualnattue and quantita
itve data on ihe translfer and excreiton of POBy
man

Achnondedgemon P mvestigaion was supported by
grams {ronty dic Miorstry af Heglth and Wellare o~
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