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intoxications. . .

"The'PCBs are munufacturcd in the USA as Arochlors and arce algo imn-

;por:vd from oLer counLLicu of maxufacture in a varicty of unknown pro-

Cduets.. o T

'j*it“{tﬁlikely that YCBs have been getting Into cnvironmental c¢ircu-

- lation for-a perlod of ycars, although such contamination on an cnviron-

1;ﬁcutélh3cdlc has only bccn'rccognizcd recently in the .pact few years.

RCbldULS have becen found in a vnrlcty of foods as a rcsult of cither

. ':,'.i.-., O
. dlrcct contact with materials contalnlng PCBs or as a result of biolo-

gical uptake of PCBs circulating in the cnvironment.

 What is the toxicological significance of PCBs? I would like to

K -Bficfly sunmarize data'derivcd from animal experiments and from human

1

while the ornl.LDSO in mammals varies from about 2 to 10 gms/kg, sub~
. r2 ’ ' ) ._
stantially smallerfdoses adversely affect cgg production in- birds. Chick

N

embryo studies indicate that lethal effects decreasc with increascs in

vthc chlorine content of the PCBs, and that a variety of birth dcfects

can result from PCBs tested in this sensitive systen.
‘Rats cxperience growth depression and increase in livér size when
dosed with 1,000 ppm in the diet; however, induction of certain cnzymes

-

has been noted at levels as low as 25 ppm in the diet. ~Generally, cnzyme

‘induction inereaSes with incrcases in chlorination of PCB. Pathologi-

cally,'monkeys given 1.4 to 16~mg/day PCBs in their diet showed liver
cell enlargement fatty degeneratlon, and an increase in the smgoth en-
doplasmlc reticulum of the liver cells 1nd1cat1ng fibrotic changes. Re-

flcctlnD alteratlon of liver metabollsm, changes in hexaba*bltal slean-

- ing tlme and other enzymatlc related detoxification steps were noted,

A
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operieardial edemahas been noted and miy possibly in part be related to.

yo@ﬁcrs.“flt'is likely that such changes adversely affect the metabolism

tent of kaﬁachlor-400:

e

arpeiy related to induction of hepatic hydroxylating enzymes. . In Lirds

~the contaminating presence of chlorinated dibenzofurans in PCBs of for-

cipgn manufucture.
L P 3 - :
At levels around 100 ppw in the dict, adverse reproductive cffects

with decrecased litter size and survival have been noted in rats with in-

,érchscs noécd in liver and thyroid weights.: Obviously PCBs affect e~

tdbolismgby_iﬁducing certain cnzyme systems and undoubtedly inhiblting

“of hiormones and pesticides, not to mention the relatively uncxplored arca

~of dinteractions with therapcutic drugs.

‘gwcnknowvthdt'PéB rasiducs have been found in human fat and milk at

V(lQVCIS Ofié0_be. éwever, little is known about the metabolism of the

PCBs themselves in animals and humans.

“‘Humdn iﬁtoﬁication with Kanachlor 400, a PCB manufacturced in Japun

with 487 chlorine, but unknown chemical characteristics as to the purity,

'was noted when a heat ckchangcér leaked into rice oil which was consumed

by qapanesé families in 1968. About 600 people were cventually affected.
Exposure levels to the oil were calculated to approximate 15 gm/day.

Th;~oi1,itsclf was apparcntly contaminated at levels estimated to range

from 200 to-2,300 ppm PCBs, but the originvof the lower figure is not

‘given. in the particular Japanese publication and is currently under FDA

investigation. The higher figure is &erived from the known organic

chlorine cbntcnt_of rice oil related to the known oxganic chlorine con-
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The elinical problems associated with Japancse Yusho incident in-

!

-ch'jd{‘d- chlordcne, blinducess, systemlc gastro Intestinal sywmpltoms wiih

jauidice, - edewa,  and abdominal pain, Birth abnormalitlics were noted du

that a- Luv b-.lb.LLS wcrc born with uu_r(_“u d dirth W(_J.ghts and ckin dig-

e

'-colorati_on_'which latcr-rcgressed, Nothing is known as to wlicther or not

these children:-have cxpericnced permanent liver damage or alterations in

D A -

Liver function or metabolic detoxification of hormones, ctc. Nothing was

“described in relation to thyroid function which you will remcmber was

'noted.apparently to be affected in animals, ‘Transplacental transmisgion

of PCBs were noted by the presence of residues in fetal tissue.
"To summafizc what is p'rcscntly known, the no-effect level in test

:mmuls may approxnnat_c 10 ppm in the dl(‘:t “Based on this animal data

'wx.t_h allowam_c for :i 1, 500 gm human dlc.tary food J.ntaI\c, the ADI would

-,p'o.rm;i;x; :g 100-fold wmargin of safoety 1f set at L50 gpms PCBs per day.

< rrom the obscrvatlons available to us concerning Yusho, the lowest

Creported figures estimate o minimal positive effect level at 3 mg per

day even though the avt;ragé doses to these Japancse niay have been higher.
Usi'no .a tenfold safety margln, we could roughly estimate that 300 ”bmo/d7

‘would be wiLhouL overt cffect although possibly subtlc changes in liver

N ‘ fxihctibn nay still occur, ' -

’J.'hus anlmal and human data both point to 150 to. 300 ggms/day as

bcir.g in the r'ang;: of cbnsideration for'cstz;blishin_g an acceptable deily
- intake for the period of time that we as a society are forced to tolerate

) t_hc'nrcscncc of these chcmical‘ in our food .mn’:ly, but I would like to

Ky

- cumha 1/c th..lL we know vcr/ little ~.Lou.i_ the »otential metabolic con-

.scq_uéncc_:s 1_:'0 -long-tc_:r:m PCB cxposurces even af these low Zovels.
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Cin furcher consideration of low-level exposures, we can predict

v

lLVLl ba,gd on human data.

Y

“gestion 0v¢r;an:cxtundcd pcriod of time,

A}

"unLMQL data or 300/vbm/day bascd on human data.

;-‘tl‘,;;tv -:;ince 2 pms was rc’lporl_:cd. t(_) be the total doze necessary Lo cauvse an )
>;jcff¢bt-iu tﬁe ﬁépﬁncéc?lfhcn.206 g wouid be an estimated total sufe in-

I cwmphasize that I am now talk-
arlvﬁ oLal agcuﬁulaLcd Lkpo,uka and not a da;ly prouurc. |

--}ggw; Oﬁr PfLVl§Uo.16WCSL cotxmaLc of ‘a safc dos c_was ISO,QA/day based on
With a total allowable'
'-1nyesLlou oL 200 n@ WL could LSleﬂLC a safe pcrlod of intakce of 44 months

.based on- thc l)Og;gm/day animal cxposure data or 22 months at tlic BOO[g'm/day

;lf we ~can assumc ncw,régulatory approachcs will bring the problem

B I

o PC in an d;ctary lntakc for

"'porury mcauurcu-.:'

RS

: 'A‘. a ]LVL]. of 5 ppm .tixis
T At QTLOVLI of 4 ppm this
v’;At;d 1LVL1 of 3 ppm this

‘:At'a_level-ofﬁz ppm,thls

<)

At lcvél-of 1 ppm this

A

. unde bct cr congpol w1th1n 6 months, this would permit 1.1 mg/day of -

the next six-month period only as a tem-

allows
allows
allows
allows

allows

total intake

total intake

'tdtal'intakc

total intake

total intakd

of 200 grams Lood.
of 250 grams food.
of 330 grams £oodiy
of 500 grams food.

of 1 kilogram food.
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