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IN THE .CIRCHIT COURT OF THE TWENRTIETR JUDICIAL CIRCUIT
| 8T. CLAIR COUNRTY, ILLINOIS
FRANCES E. REMNER, ot al., )
Plaintiffs,
ve. No. 80-L-970

MONBANTO COMPANY, ot al.,
Defendants,
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REPORT OF PROCEEDINGS
APRIL 13, 1984

Before the HONORABLE RICHARD P, COLDENHERSH, Circuit Judge

APPEARANCES :

MR, BEX CARR and MR, JEROME SEIGFREID, Attorneys at Law,
On Beshalf of the Plaintiffa;

MR, KERNETH R. HEINEMAN and MS. JANE RUDOLPH,
Attoxneys at law,
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MR. ALBERT SCHOENBECK and MR. STEPHEN SCROENBECK

Attornays at Law,
On Behalf of Defendant Norfolk & Westerm.

KAREN D, HOPKINS, C.S.R.
OFPICIAL COURT REPORTER




, A

W, PRRL FORM W 14N

savannd,

FENGAD £O..

1
})
13
14
15
16
17
18

19

2
22
23

24

BE IT REMEMBERED AND CERTIFIED, that heretofore, on
to-wit: April 13, 1984, the matter as hereinbafore set
forth came on for hearing before the Honorable Richard P.
Goldenhersh, Circuit Judge in and for the Twentieth Judicial
Circuit, and the following was had of record, to-wit:

THE COURT: Good morming.
(Direct Examination of Dr. Ellen Silvergeld
continues by Mr. Carr as follows:)
MR. CARR: Dr. Silvergeld, can you see that?
DR. SILVERGELD: Yes,
MR. CARR: Can you?
DR, SILVERGELD: Well, I can--
(Plaintiffs' Exhibit No.
235 was marked for
identification by the
court reporter.,)

Q (Mr. Carr) Showing you what has been Plaintiffs'’
Exhibit No. 235. Could you tell us, please, what that 1is?
You can use a pointer if you like.

A Thank you, This is a systemic representation how
hema synthesis, porphyrin synthesis takes place inside a

cell. The cell that's shown here is a liver cell, but this
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is really similar for all cells. Nerve cells, kidney cells,
any cell in which this pathway, this metabolic pathway
exists. And what it .indicates is how well-controlled this
system is., That is, the purpose of this metabolic pathway

of this biochemical factory, if you will, is to make heme,
Heme is a very important molecule for incorporating into the
red cell, the hemoglobin, to carxy oxygen, but it's also a
very important moleculs in many kinds of other ensymas,
including those enzymes that dioxin {nduces, those arylhydro-~
carbic hydroxylase enzymes. It is also very important inside
cells as in red blood cells for providing the basis for
carrying oxygen. It is really the molecule which in humans
and mammals carries oxygen. And the very similar kind of
molecule, chlorophyll, performs that same function in plants.
And just as our oxygen molecule, which is known as a pigment,
is brown, which you know {if your blood comes out of your
body and dries it turus brown, that's because of the hema.
The oxygen carxying pigment in plants as you know is green,
that's why they are green. But it's the sams system. But
vhat this shows is the various steps at which changes tu rn

on or turn on the system. It's a very well-regulated system,

and you can imagine why. This is absolutely the critical

molecule for our bodies to have. Without it there would be

7o oxygen Jdelivery in the lungs, in the blood, or within the
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cells and we would instantly die.

Q Heme is then kind of like a li{ttle truck or car
that's carrying oxygen from the lungs to the various parts
of the body that need that oxygen?

A That's right. And anything that decreases hems
or changes it has very serious sffects on the body., For
example, the disease known as sickle cell anemia f{s a
hereditary diseass in which this moleculs, the red blood
cell, is deformed. It has an abnormal shape, and one of
the consequences of that abmormality i{s that it doesn't bind
and carry oxygen quite as‘wnll. And that's why people who
have sickle call disease have what is called crisis, And
the crisis is a fallure of oxygen to get to thea cells where
it is neaded. When there is a very great decreass in this
compound in the red cells, you have a condition known as
anemia, which in terms of language just means lack of heme
and hemia. But there can be othar consequences of a decrease
of heme which we have talked about, and that 1is if you don't .
have enough hems to support other metabolic pathways, then
the body's ability to deal with sex hormonas, to deal with
drugs, to deal with a variety of other compounds, including

dioxin itaelf, becomes inhibited. What this shows {as 'another

vay of looking at what we looked at defors, yesterday, in
really an arranged sense, and that ig that when dioxin,
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2,3,7,8-7CDD, or in dechlorinated phenols and many other
compounds come into the body, one of the things they do {is
put a big demand on heme. That's because their owm
metabolism requires hems. The enzymes that break down dioxin
are heme-contained enzymes to get & demand, a drain on this
heme pool. Oue of the consequences of that is that up here
the level of the gene.theve is a message sent back which
says make more henms, I need a lot of heme, says the cell,
becsuse I've got to: take care of this dioxin which is coming
to uy body. 8o operating through this genetic structure,
what are l:nm‘ u rcgulatﬁry genas, operating genes--

Q Is that APO, that drawing for the APO stands for
gena?l

A That's an APO heme protein, and this is thought to
be the molecule which actually interacts at the level of the
regulatory gene and turns on an oparator, Actually, if you
will, going back to our analogy, dials the telephone and talke
to this message. And hers is the actual message, messenger
RNA, which goes back down into the mitochoudrion. That's
vhat this 1s. This is the nucleus. This is the mitochondrion
of the cell.

qQ Now, hold it a minute. The nucleus, the mitochondrtc*n,

what is that, the covering of the cell?
A No. Mitochondrion, they are all {nside tha cell
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here. Here iz the boundary of the cell. It actually goes up
heres, as we cut the nucleus in half on this picture. Another
part of tha cell, which {s & self-contained 1little unit, is
known as the mitochondrion, and one of the many things that
the mitochondrion does is transform oxygen into emergy. That'p
why it has a lot of heme in it, and it is also the place wherel
heme is made. So when this message goes back up to the nucleus,
ths nucleus through its genetic machinery, calls back dowm to
the mitochondrion through this messenger, RNA, which is rTeally
what the name says, it's 4 messenger, it's mm; a muasc'
froin the gena down to the mitochondrion again and says we
neaed more hema, make soma more. So this maessage goes back
intes this lictle factory, {f you will, The mitochondrion is
basically a major emargy factory for the cell., And what this
message is {s to talk to this enzyme, and it says make us
some more hema. This is the enzyme, ALA synthetass, which
controls how much hame is made in the body. And when this
enzyme is turned on or induced, then you get more of the first
precursor for heme and this increased amount of ALA, amino
levulinic scid, which is the first moleculs which enters into
this pathway.

Q By that you mun the first atep in making heme?

A The first what {s called committed step. Thess
molecules glycine snd succinyl-CoA, which are taken by ALA
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inside of the mitochondrion doesn't know what's going on

synthnﬁasa and pade into ALA., These go off into a variety
of othaer things, but this is what's called a committad step.
When you make AlLA, which you are going to be doing, the mito-
chondrion makes ALA for you, is to go through this pathway
and wind up with heme. |
Q And when you get down here this PBG stands for what?
A That's porphobilinogen, and this 1s the first of
the porphyrin-type molecules. One of tha interesting things
about this pathway, as you can ses its got a lot of areas
vhere 4t talks to itself, 1t says make me more, make me less,
stay just in the right raﬁgc. The other thing that it does
ia it works inside this mitochondrion and outside, And that's
one way it also regulatas itself, . So this {8 one resson
why in some of the porphyrias, the disesses which are disorders
of the system, the system can get out of control, becauss if
something happens out hera, this is out in tha cell, the mite-
chondrion doesn't know it., It's happening away from the
mitochondyion, and that's why you see in some of these
acquired or chemical porphyrias theae very specific derange-
wents in the lavel of these intermediate porphyrin compounds
going from uxvporphytﬂnmgah to coproporphyrinogen, because
they can't be regulated or shut down up here because the

outside in the cell.
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' Q  And in the laboratory then it indicates that there
are abnormal amounts of these porphyrins and the intermadiates
being axcreted?

A That's right.
Q That's a sign that something is going wrong with the
nitochondrion and the messages?

| A It's a sign that something has gone wrong with this
system, but more than that it can be used as 2 vary specific
sign, becauss you can see. this is a fairly implicated mecaboliTk-
pathway.

Q Yas, that'sa what T can ses.

A On this figure we have even left out several of the

steps that go on in here. To go from porphobilinogen to copro
bilinogen is actually about nine steps, but fortunately thay -
are not all on this graph, and changes at any point here or up -
in hers are quite characteristic of tha kind of the porphyri.a- ._ :
you have got and also to a certain extent the kind of chemical
exposura you might: have had 1f it's a chemical porphyria. For|:
instance, lead has z very specific affect to bleck this enzyme
So with lead polsonings you don't ses too much an accumulation
of this moleculs, but you see an awful lot of ALA because the |
enzyme which is going to .uk.n ALA and make it into porphobiling -
ogen is bdlocked and you see that increase. Now, with the
chemical porphyrias such as those associated wich 2,3,7,82TCDD|
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but tha major effect is here to switch on this whole system,
what you see is a great increase here and also some very
characteristic patterns within here, bacause dioxin also has
an effect on some of these enzymes, these uroporphobilinogen
decarboxylasas. That's vhat UROD stands for. And what they
de i3 a series of them, three or four of them, which take uro-
porphyrinogen and make it intd coproporphyrinogen, snd that's
a stapwise process. TYou caun't skip over it. You have to go
in sequence and thexe are several enzymes involved. And in -
addition to its effect hege. didxin has some effect down here, :
Bo by looking at the pattern of these porphyrinogens as well
as the whole system of its productivity you can make some very
good sclentific deductions about the kind of thing you wera
exposed to and wvhat the implications are for cell functiom.
Q  Is that sbout it with this exhibit, Doctor?
A I think so.
Q Thank you.
(Plaintiffs' Exhibit No.
236 was marked for
{demtification by the
_ court reportar,)
Q Now Doctor, Plaintiffs’ Exhibit 236, Does it deal
vith the very subject that the other chart dealt with that you

have just discussed?
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A This {s a very similar picture. It gives you a
l1ittle bit more of a sense, I think, of how this factory works
and how it talks to each other at various steps. It doesn't
give you an {dea of where these things are occurring. I think
the advantage of the other figura is that it showed you where
some things were going on inside the mitochondrion and other
thiﬁgl'are going on outuida, and it helpe us to undervetand
vhy things can get out of wack, because parts of the call
ean't see vhat's happening in other p;rta of the cell.

Q Kow. ovar here at the left, Doctor, it starts with
suceinyl and glycice. Thét I take it is the raw product that
ultimately when the body does certain things that it's going
to end up in heme and--

. A Right, These are small amino acids, glycine and
auccinyl-cﬁA. and thea§ are used in many parts of body metab-
oligm. One of the things they are used for is they are put
together by this enzyms, ALA synthetase, and made into ALA,
And as you see right there, thisg is where you enter the
hepatic synthesis of porphyrin--

Q Doctor, whan we say succinyl and glycine, in what
foods or from what foods does the body make or derive
succinyl and glycine, or does it do it from all feoda?

A No, not from all foods, Succinate and glycina are

compounds that are taken in in our .diet and they are important|

10
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to us i:o eat. They are found in many vegetables and in meats
and meat dexrived products,

Q But thesa are elements or things that are found in
the food that we eat?

A That's right. These ares building blocks of our
body's chemistry. '

Q@  And the body-- By the time it's succinyl and
glycine it's already gons through various stages snd steaps
in the body in the digestive and transformation system?

| A Yas. Succmta‘ is a product from sugar metabolism
and a fanga of other basic metabolic precesses. Glyc?.nc you
mostly get through diet. We are dependant on our diet to
get glycine, There is a step at which succinate is bonded
v!.tl; co-sugyme A, that's what CoA is, which makes 1t activse,

. bi.olo_gicafly active, And these two relatively simple mleculor

£0 on and enter the metabolism,

Q  Now, the ALAS with the arrow.

@ That's an encyme,

Q That {s an ensyme. All right.

And that enzyme then turns into a porphyrin precursor?

A It makes the pqrphyrin precuraor out of these two
naterisls,

Q All right. And that's the ansyme ALA plus the
porphobilinogen?

11
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A No, the enzyme 1s ALAS. What it makes, I guess an
anslogy is to think of making a cake and 1if you mix flour and
wvater and eggs and baking powder and sverything else together,
those would be hare, those are your ingredients., You put
them in the oven and you turn on the heat, The enzymes in the
oven, without the heat it doesn't become the cake, Without
it jvou don't get the cake. What you get is hers are the cakes
or cakes and cookies, AL A is your caks. Then you do further
thingg by other snzymes and that becomes PBRG.

Q  All right. And then that porphobilinogen goes into
that arrow, that's urcs, ufopos.

A These are two more sets of enzymes. Uro synthetase
and uro cosynthetase, which appear to act together in a very
complex way and produce the first of the pdrphrrlnogcno, as
they are known, and that s uroporphyrinogen.

Q Ncm,- I don't ses in that stage there that which was
pravicusly kmown from our Exhibit A in the Ellefson Deposition
heptacarboxylic and hmcarboxflic and pentacarboxylic. Are
those uttmdilttﬁ-ltapl in there but not on the chart?

A That's right, Those are all molecules from here to
here. They ars not shown here, but thexre is a series, as I

mentionad in the last a:lﬂ.b:l.t., of enzymes which are known as

12

urodecarboxylases, which start with this molecule and eventually

wind up with this one, and they g0 in a very precise stepwise
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fanhion,- And what they do, they are called urodecarboxylase,
and although that name sounds bad, it really says exactly
what it 1s. They etrip off a carboxyl group. They de-carboxyp-
ase.

Q Well, that doesn't help us unless we know what
carboxyl is, which I don't lmow. What {s a carboxyl?

A Okay. Carboxyl is éarbcn oxygen groups, set of
atoms, which is attached to the porphyrinogen molaculs, and
in oxrder to get down here you have got to get rid of somea of
those carboxyl groups. They are not what you want in order
to make heme. And so this set of enzymes takes one carboxyl

off, start with seven, hepta..:. Remove one carboxyl by decarbox
ylase and you get hexa, that's six carbons. You taks another
one off by another d-catboxylasclyou get five, that'’s penta.
You tak.:cﬁnthar one off and you suddenly gat coprupqtphytinogau;
But these are a sst of specific enzymes, and you can't go,
you can't jump, you camm't go from a aivun carboxyl dowm to a
four without going all the way through the process. And as Y
mentioned, 2,3,7,8-TCDD has some independent effects on thia |
family of eusymes in addition to its effects to drain this
hexe pool. ‘

Q 8o actually in this diagram TCDD would be acting
in two places, acting on the heme and acting on the porphyrin

intermediates?

13
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A  That's righe,

Q  ALL right.

A It would be scting there.

And the next stage is to taks this molecule, and by an -
enzyme known as coproporphyrinogen oxydase, that's what the
0 otands for, you turn it into this molecule, proteporphyrino-
gen.. Proto just means nesr to the protoporphyrin, And by
another oxidase, that is another enzyme which is going to add
an oxygen. Actually enzyme names are pret;:y logical.

Oxydase means it's adding an oxygen. Decarboxylase mesns it's
taking away a carboxyl. flydrorylue means it i{s adding--

Q Poctoy, not to argua with you, it's logical to you
1f you Imow all those words to start with, but 1f you don't
know them it's not logical., It makes no sense at all.

Now, we wers down to the protoporphyrin. Whers do we go
from there? What happens there?

A All right., Now, you have the basic heme molecule,
this protoporphyrin 9, as it is known, and you can even find
this molecule in your blood, becauss what makes this molecule
differvent from heme is iron, and that's why heme is browm,

because it has iron in {t. Iron is what makes it able to

bond oxygen. And so farrochelatase is the enzyme which puts

iron into protoporphyrin to make heme,
Q Again anothsr enzyme doing that?

14



PENGAD CO.,

BAYONAE. N.;. #F80R FoRE L I4n

10
1
12
13
4
15
16
17
18

19

P
22
23

24

A. ‘That's right. If you ware an oyster it would put
copper in there, but it would be exactly the same procass.

Q If 1 was. an oyster it would put copper in there?
Doctox, let's get back to the chart,

All right, What is it doing now? This enzyme is putting
iron and we are ending up with heme?

A That's right. '

Wow, you have the molecule which 4s all put together
in terms of ita structure, It is vary stable, a very beauti-
ful molecule, mdl it has iron in it and it iz ready to bind
oxygen. So this molecule hi.n taken away and put into various
proteins such as hemoglobin, It combines with a globin
molecule, which is in your blood,

Q All right, Doctor. Bring this chart back for a
moment. We ars on this APO, APO-protein thing, We are iight:
here now?

A Ko.

Q No? I thought I had something.

A No.

Q Go ahead, Doctor.

A Okay. What has been realized now, and that's what
is shown here as well, isl that a lot of this hema is being

| taken away by the body and used in al)l those ensymes and in
the blood and in all the other places where you body needs

15
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~ money, so you set a little bit aside on top of your drasser

heme, but there is a little bit of 4+ left over, and that is
used to Iund a message back to the nucleus to let the nucleus
lnow vhether it's going to switch on the system again. Shows
a 1ittle bit better hers, and that 4s known as the free heme.

Q All right. This free heme, then, is what's going
from here to here? |

| A That's vight.

Q ganding that messsge?

A That's right.

Q Well, sea, it was.

A Right., Obviously the cell, li{iver cell or whatever
it 1is, doesn't commumicate with your blood cells, so the liver
cell doasn't Imow {f you have got anemia, a lack of hems in
your blood cell. The only thing it knows is what's going on
inside it.-bemu avary cell {s a little world of its own
surroundad by this fat or 1ipid wall, and IO the system sats
up a little bit aside to let the cell know itself whether
somathing i{s wrong and it needs to make more, most of which
will go outside the call into other functions, but & litcle
bit will etay. It would be as if you had a savings account
and you wanted to keep track of how you were doing with your

and avery time you took 810 out of your savings accoumt you

took 10 cents off your dressar, and when you got down to

16
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30 cent"..o on your dresser you knew you were in bad shape in
your savings account, $0 you put some money in your savings
account. That's what this 'ragulatory pool really fs.

Q Does TCDD interfere with that fras heme ag wall?

A That's what 1t appears to do. It sweeps right
through here and takes them out.

Q Now Doctor, how can scientists tell or how have they
discovered that 2,3,7,8-TCDD does interfere in these processes
as you have described? How did you all discover that?

A  Primarily through expsriments on animals, but also
because through studies on people exposed to thase chemicals
there was evidence that some of these end products were altered.
We algo knew because of the literature which had been devolopeI

on other diseases of this pathway, other porphyrias. But 11:.'."—,
been primarily through a research on animals that mdorﬂ:mdiné
has been gained of this entire system, Now, most of this
knowladge has also been shown in liver cells taken from humans
and skin cells and red blood cells which have an awful lot of
this same pathway.

Q Doctor, I covered up biopigment. What has that got

to do with the processes?
A Well, these arc bilirubin and other kinde of things

which show up in your bile and another indication or another

vay in which this syatin takes care of itself, If through

17
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_ you would, what that chart showes us?

ks

some éh#:}ce there is too much heme baing made, or, and this
happens with lead poisoning where you get this tramendous
reduction, then this enzyme switches on, which 1is known as
oxygenase, and what it does is degrade heme and then allows
your body to excrete it and get rid of it.

Q Now, can you detect in animals and in humans
possible effects of TCDD by miauring or analyzing the bilirubin?

A That would be an index of an alteration in the system,
yes. Bilixubin is commonly monitored, and indeed there axe
nedical conditions frequeqtly found in newborn children kmown
as hyperbilirubinemia, which are quite dangerous.

Q And can or does TCDD have a.role to play in that?

A Yas, it can,

Q Anything else on this éhart:. Doctor?

A

No, I don'‘t think so,
(Plaintiffe’ Exhibit No.

237 was marked for
fdentification by the
court reporter,)

Q Dr. 8ilvergeld, placing now on the stand what has
been marked Plaintiffs’ Exhibit 237, Could you tell us, if

A This is a chart taken from a atudy of the effects of
2,3,7,8-TCDD on guinea pigs, as you can sea, and what it £s is




r
@ - o w - w ~ -

b -

10

11

12

13

14

18

16

17

18

19

20

21

22

23

24

an attempt to tunderstand why exposure to 2,3,7,8-TCDD causes
a very great hyperlipidemia, that 1s a great increase in fats
in the blood. Now, as I menti.onad,‘ one of the other things
that TCDD does is to supreas appetite, and in certain animals
this suppression of appatite can be so extreme that the
animal beginae really to waste away. And in the process of
veducing food intake, as those ‘of us who have tried to diet

know, you hopefully are burning up lipids orxr fat in your body.|.

So just by reducing your. food intake you could have hypar-
lipidemia, that {s an increase of fats in the blood. So this
experiment i{s trying to determine whether there was a direct

 important effect of dioxin on lipid metabolism which would

lead to this blood condition or was it all dus to & decreaase

in food intake. And the way they did this was to run

. different kinds of groups of animals. First off there were

animals that were exposed to 2,3,7,8-TCDD and allowed to eat

as much as they wanted to eat.

Q - They were axposed to the TCDD, they weren't fad TCDD1

A They were fed TCDD I think for a couple of weeks,
and a relatively smsll amount. I would have to chack the

Paper to give you the amount, but certainly well below a

| lethal dose in this species.

Q All right.
A Now, these are controlled guinea pigs who ware
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treated just the same ag the dioxzin guinea pigs alao allowed

to sat as much as they wanted and then looked at for blood fatp.

qQ When you say control groups, what do you mean by
control group?

A A control group in an experiment is a group of
animals that's treated just as similarly as possible to an
exposed group here, a group tﬁat'c been treated with TCDD,
except that they don't get TCDD.

Q And i{n testing of humans, are there also control
groups for certain typas pf laboratory analysis?

A It's very hard to have control groups for humans,
of course, becsuse we can't make sure that all the conditions
ars the same, but there are in general what we consider to be
normal or healthy groups of people who ara used as ctandafdn
by which vﬁ COmMPArS. |

Q And so vhen you talk.about a contrel group here in
the aninal, you are actually talking about a standard or a
noroal so to speak?

A Thai'a vight. This could be called a normal group.

qQ All right,

A But you will see there ara several control groups,
and I will get to that,

Q All right,

A But these animals are very similayr. They are

20
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allowed to esat as much as they want, but remember the dioxin
animals are not eating very much.
Q They are not eating very much? Why not?

A Bacause one of the affacts of dioxin is to suppress

appetite.

Q Uh huh.

A ‘S0 when they are left alone, given as much food and
water as they want, they Just don't eat very much. If you
take control animeleg, normal animals, they will, of course,
eat aﬁd drink norqally. Now, i{f you look at these levels, the
levels bf cholesterol in the controls are 27 and the levels
in dioxin animals are 130. Very big increase.

Q Doctor, you said cholesterol, but I don't see that
on the-- Is that~-

A éholcstaryl esters, ves,

That--
That includes cholesterol.

I8 that another name for cholesterol?

-0 0O

It includes it,
1€ you look at triglycerides, which is something

commonly measured in human blood, too, it's about 54 in the

~ normal animals and its been increased by about three times to

about 150 in the dioxin animala.
Q Now by that, when the dioxin animal, when its blood

21
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was teéted it was found to have three times the amount of
triglycerides that the control or normal animal had, is that
correct?

A That's right.

Q And the only thing different between those two
animals were the fact that the one with the 53 parts of
triglyceridas was not fed dioxin, whereas the one with nearly
150 triglyceride was fed dioxin?

A That's right.

Q All right,

A Now, 1f you move to another major group of fats
which are measured in blood, these are the phospholipids,
tﬁat is & fat that has a phosphate group on it. It's just a
different type of fat. You sea that in the controls, the
normal aniﬁal, have about 21 milligrams per hmdred, ml, and
that's about more than doubled in the dioxin-fed. If you
nove dovn to free fatty acids, which i{s also frequently
measured in people as an index of abnormal body chemistry,
in the control, normal animals about 18, and it's nearly
doubled in the dioxin-treated animals.

Well, this experiment went further., As I mentioned,

these dioxin animals are not eating very much, because of

other effacts of dioxin, possibly on the brain. There is a

center in the ‘brain which coutrols appetite, and this 1is data.

22
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indicafing that dioxin affects that center. 8o they tried
to gef at this problem by taking two other groups of antmal;.
Now, these animals were not exposed to dioxin, hut they tried
to make these animals behave like the dioxin animals first by
only Qllawing this group to eat as much as the dioxin animals
were eating. The way you do thie is you weigh out food and
put it in a cage with the animal and you measure how much the
animal ate in one day. let's say the animal ate 12 grams of
rit chow or guinea pig chow. Then you say okay controls,
that's all you're going to get the next day. That's what's
called pair feediﬁg. 8o they only get as much as the dioxin
animals were going to eat, What you see is even 1f you do
that, the levels of plasma fats are much lower in the control
animals, even with the restrictﬁﬁ'diat than they are in the
dioxin-treated animals. So it had nothing to do with food
intake., It wasn't because the dioxin animals were less
hungry, because they had this tremendous elevation in fats in
the blood.

Q All right. Now, if those fats in the blood were
there, and apparently this indicates they were there,
independently of the amount of food that was taken in, 1f I

underatand that corractly,’whare did that cholestercl, those

triglycerides and phospholipids and free fatty acids-come

from in the animals that were given TCDD if it did not come
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from thé food?

A It must have come from abnormalities in lipid
metabolism in the liver. What this 1g, say that there is.
an effect of dioxin on the metabolism of fata in the body
which is over and beyond what 4s happening in terms of the
animal's intake of fats. And this would indicate that for
humans as wall. It s not becsuse of changes in diet, but
thexe is an increase in blood lipids, but it ii veally becanig
of the dioxin., And they just did one other maneuver here to

make sure of that, They said let's not pay any attention to

how much these animals ave eatinp, let's mateh them on weight.-

These dioxin-treated animals are going to lose weight because
they don't eat and possibly some other reasons as well, So

they took some animals not treated with dioxin and made them

- lose weight down to the level of the dioxin snimals. As I

mentioned to you, 1f you lose w@igﬁt.onn thing that happens

is as you burn up fat that fat goés through your bleood. %o
that does, can elevate levels of lipids in vour blood, And _
again, they foumd that by reducing the weight of these animale
by the weight of the dloxin animsls, : that still didn't
csuse an increase in lipids. So once again the evidence

shows thaﬁ vhat's causing this hyperlipidemia in the animals

is 2,3,7,8-TCDD.
Q And Doctor, whan you talk ahout this éholestexol in

24



FLNGAD CO.. RATOSNE. N.). oTON  FORM W Law

10

11

12

13

14

15

16

17

18

19

20

2!

2

23

24

the blbbd, the TCDD animal, {s that the same cholestarol
that's asgociated with heart trouble, heart disease in human
beings?

A Yes, it is,

Q And there is something then in TCDD that causes
the body to manufacture more cholasterol and more criglyceridi
and more phospholipida and mors free fatty acid than the
body would ordinarily have aven with normal eatings, stringent
eating, or fasting or whataever? |

A That's right, There is something either in making
too much of this or in not metabolizing.

Q Anything else on that?

A No. .

Q Now Doctor, is there such a thing in experimenting
with these animals and in real life with human beings as a

- level at which & toxiec or a drug or a chemical or a toxic

substance will have no affect upon that animal or that human
Baing?

A Yes, there can be.

Q And are the words or the phrase no effect lavel
something that is used with reference to discussing the
toxicity or the prospect of harmful effects from various
drugs and toxic substances?

A Yes,

1 25
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Q | Now, does dioxin, that is, 2,3,7,8-TCND, has there
been yet established by the sclentific community or by anyone
responaible for establishing such levels, has there been a no
affect level established for 2,3,7,8-TCDD?

A In most of.the effects of dioxin the answer is no.
And 1f Y can draw you a little picture ﬁmybe I can explain
why this 1s.

Now, a no effect level, which is sometimes called a .
thrashold, it looks like this., This is what it means, After
you do an aexperiment with a drug or a chemiéal. you construct
a littlé graph, aﬁd on that graph you look at the dose that
you gave the animal and you look at the effect you measured.
N&w. you assume, of course, that the more of a chemical or
the drug you give an animal the greater the affects i{a going ti
ba. But the real question is whether there is a range of
doses, low doses at which there is no effect, nothing happens
to the animal other than the way the animal noxmally is, eo
that the levels of triglyceridas don't go up, numbers of
spontaneous abortions doesn't increase, rate of tumors in
animals doesn't change, whatever it is, nothing happens until
you reach a certain dose and then you start to see an increase
Now, this would be calle&, then, a threshold or a no effect
level,

Q Now, has there heean no effect levels estadblished fqr

26
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of it

ffacts of dioxin on the liver,

wide variety of drugs and chemicals and substances?
A For cextain chenicals and for certain effacts, yes.
Q Why doas one, and 1f I an umderstanding correctly,
that means you can give this amount or a particular amount up
to a particular anount and the humem body or the animal body
in all of its respects it will have--that dose will have no
affect that you can demonstrats .at lsast or you can discover

oY see, That dose will have no effect on thac animsl, is

A That's what that seans, but there ie-~ |
Q All right, UWhy are no affect lavals astablished
for certain of these chemicals and drugat What's the purpose

A ¢ The purpose ta to give a rauge of doses or axposures
whare we can feel velatively safe. For a drug, of course, it's
to give you the point of a minimally affective dose if you are
trying to treat a disesss that if you don't give at least ahat‘
vuu are not going to havu an impact on that étcuaso. But
the reslly {mportaut thing to k.upltn aind whannwtz anybody
ealks shout a no effect lavel is firstc, what {s the effect and
carefully did they look. If you are, for example with
foxin, looking at an effact on the liver. And for nearly 12
13 years exporimental tozicologists bave bheen looking at the

How, the fivrst ways in which

27
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that ﬁ#s studied was really to open up the animal and look at
the liver. And {f it was all chewed up, if it looked very
yellow, it was hemorvhagic, that is if {t had blood in it, {t
was clearly damaged, but that is obviously a very crude way

of looking at the liver. But under those relatively insensi-

tive ways of looking at the liver, people propose that there

was & no observed effect level of the liver and TCHD., Howavar

many other scientists have gone back knowing what we now know |

about the liver and how to look at it in a more sophisticated

vay and we now ikmow the effect of one of these enzymes, that's

what causes hyperiipidemia. s¢ what you really want to. look
at is that enzyme and not necessarily wait until you can
measure the lipids with & much more sensitive look. And the
nost sensitive look that I know of has been dome by Dr.
Kaminsky and his collsagues at the New York State Department
of Health, and he has not been able to find a threshold,
There is no threshold. Theré is no dose that doesn't cause
an effect on the liver in the experiments that Dr. Kaminsky '
has done.

Q Doctor, does that ﬁaan that he has given the very
snallast possible dose that he can devise a way of giving a
dose that small, the very-leaat amount possible to give of

| TCDD to these experimental animals and he has not been sblae

to yet give a dose so small, no'matter how infinitesimally
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small it might be, that dossn't have some effect on the liver
of that animal? '
A That's right. There {3 no dose that he has given,

no matter how small, and he has given very, very small doses,

that he did not find an effect on the liver. And these weren't

trivial effects. Thesas were effects on the shape and normal
appsarance of cells as well as effects on some of these
onzymﬁs we have been talking about.

Q Now, what other organs or aeystems in animals and
humans have they loocked at to determine whether or not there
are or is a no effect level in those organs, in those systems?

A The other system which was looked at in this way was
on reproduction. And again, it was claimed early in the looks
thet people have been giving at dioxin that there might be a
threshold or level of doses in which you didn't get an effect
on reproduction. Now, what were they locking at? They were
looking at the failure of the mother to give birth to live
animals, That is, the rate of sbortions, miscartiagel. and of
fetal death, the death of the fetus before it was born, and
of major birth defects, such as claft palgta and the other
kinds of things we talked about. Again, they started to look,

and this work was done bj Courtney and Moore and otherxs,

._bcgan to look more closely at reproduction. Look, for exauple

at the weight of the animal when it was borm. And we sll know

29
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that birth weight is a very important thing in reproduction,
It has a‘lot to do with the future aucéqas and development of
children. Began to look more closely at raproduction. Again
no threshold could be established. And I should say these
conclusions are the same that were reachaed by the U.S, EPA,
the Environmental Protection Agency, in its review of the
scidntific and medical literature on TCDD last summer, So in
two of the very important areas of the affects of dioxin,
that is on the liver and on the reproductive system, we can't
find a dose that doesn't have an effect.

Now, ﬁhc otﬁér area, wvhich {s very important, and, of
course, {s a major area of concern sbout dioxin, has to do with
c#cer. And here we have to look at another part of those
doss-response, dose-effect curves to get an mdoratanding.cf
what's going on. Once again we are looking at dose and we
are looking at effect. Only this time, of course, the affect
is tumors, as we ars talking about, tumors, that's the number
of animals that are going to get a tumor,

Q Now let me interrupt for a uminute, Doctor, At
least in my vocabulary I don't necessarily equite tumor with
cancer. ’Becauu I've got moles on my back, which I know are
tumors and hopefully thalﬁ are not cancer, At least they are

not malignant. All right? Now, when you usa the word tumor

and cancer, is that synonymoua?
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~ malignant tumors.

A  In the animals what has been studied has been

Q  Malignant tumors?
A Malignant tumors,

Q All right.

A There i3 a concern, of course, benign tumors may
be a precursoxr or a warning o!:‘ malignant tumors in animals
and in people. And, of course, in cancer we also include
leukemia. ‘

- Q  In the word cancer?

AI Yes. Leoukemia is a cancer of the blood forming
organs. It i3 & cancer.

Q So when you are talking now about these tumors,
you mean malignant tumors?

A ﬁhau:arc tissue tumors. That's what has been
measured in the animals,

Q Malignant.

A Malignant tumors 1n_ the animals.

Q All right. Please go on.

A Now, the other parametar or the other knowledge
that scientiste have to bring to bear when they are looking
at dose~effect ralationships and they are talking about whethe
or not there is a no effact level or a threshold is to have

some undexstanding of how the compound has acted. Now, we

31
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tunors in the human and animal body?

don’t j;al: know how dioxin is reaily affecting reproduction
in all ﬁhc different ways that it affects reproduction. Wa
ara doing some work on certain aspects of it, other people
are working on other aspects. But when it comes to cancer,
we have in fundamental ideas from molecular biology-about what
causes cancer, what geoes on inside the cells that leads to
cancer. And those theories, which are not just hypotheses,
they are based on real experiments and real understanding of
vhat goes on inside a cell. But what we know abﬁut: the
molecular biolegy of cancer talls us- that there is no threshold
of anything that causes cancer. That all that it takes to
cause 2 cancer is for one bit of DNAS f.ns:l.dt one cell to be
bfokon or otherwise altared and for that cell then to start
cloning., That duplication itaself with this abnormal broken
DNA keep on dividing, and that is a tumox,

Q Now Doctor, are you talking about-- When you say
cell, do you mesn molecule?

A It may taka just one molecule off a carcinogen to
cause this, because you can have just an alteration in one
part of DNA,

Q And that can start & process of growth of malignant

A That's right.
Q One molecule?
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. mala reproductive system., How does dioxin affect it?

' Aﬁ That is the molecular biology of cancer. That's
vhy molecular biologists draw these as straight lines without
& threshold and why the President's Office of Science and
Technology Policy, which is preparing a govermment document
on cancer and chemicals, states also that for chemicals that
cause cancer there is no threshold, there is no level that
does not have an effesct, that does not in this cass incresase
the risk of cancer in people who are exposed. And thare is
a great deal of experimental evidence done on cells exposed
to chemicals, human cells as well, to show this concept of a
one-molecule attack on one part of DNA being sufficient to
cause this to happen.

| Now, in addicion, of course, as we mentioned yesterday,
one of the frightening things about dioxin as a carcinogen
is that L{f they do this, that {s prime or initiate the cell,
getting it ready to be malignant, we know it also does this,
promote that cell that's already bheen altered, and it promotes|
it better or worse than anything we have ever .encounterad..

Q . Doector, back to the othexr chart for a manent.

And hopefully you don't take this as being a male chauvinist,
but you have talked about the female reproductive facility

being affected and there is no effect laevel. What about the

A Dioxin does affect the male reproductive system,
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It is o§1¢ct:i.v¢1y taken out and stored in the male gonad in
the t.eot:e‘l and in the male gonad it doae cause damage to cells
in that gland, the calls that make sperm, and it also affects
hormone metabolism, metabolism of testosterons and androgen.
The hormone that man are dependant on to make sperm and other
things as well, are also damaged by the presence of dioxin,
Now, the studies that have been done on male reproduction and
TCDD have been relatively few, and I don't think anybody would
aelaim that we have enough information to say that thexe is a
threshold or thers isn't., We have really been working in
relativel& high doses.

Q You haven't worked enough on the males to know
whether or not there is a no effect level or not?

A Right. But from what we know about the females I
think the strong assumption would be that there is possibly
no threshold for male reproductive effaects eithar.

Q All yight. Anything else about the no observed
affect level?

A No.

Q These no L or no observed effect levels, are they

published in recognised medical and scientific journals, this

_ work?

‘A You mean this work on dioxin?

Q Yea. That you have discussed regarding dioxiut
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A ‘ Yas.

Q And for how long has it been known that there ia,
as far as dose, amount of dose is concerned relating to
these that you have just discussed and these two, better
make them exhibits, two pleces of papsr here, how long has it
been known that there are no effect levels, as you have de-
scxribed? '

A Foxr the affects of TCDHD to cause cancer, ever..
since it was first demonstrated primarily through the work of
Dr. Kaseba (sp) of Dow Chemical in the middle 1970's, 1t
has been lmown that as a chemical carcinogen dioxin di.dn‘t;
ha_.vo a threshold or a no observed effect level. With respect
to thess other effects, that's relatively more recent, from
about 1978 through the present time,

Q  All right, And does the EPA and NIH, NIOSHM, make
regular pronouncements or, not r;gular, but do they announce
from time to time where there ia lavels with relation to
different drugs and chemicals that there are no effect levels
or there are levals at which something can be safe?

A Yes. In the process of making regulations on
chemical safety the EPA alvays evaluates that possibilicy.

Q Now, has anyone found just in general as far as
safety is concerned that dioxin is gafo at any level? And I

am not just talking about no affect now, but I am talking
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about in general terms of aafetylhaa anyone aaid that at =
particular level dioxin is safe?

MR, HEINEMAN: Your Honor, I would like to object
to the form of that question as being so broad and indefinite
it is surely calling for speculation even on the part of this
witness.

THE COURT: Overruled. 1If it's in the literature
I think she would be able to testify as to it,

MR, HEINEMAN: If it's in the literature.

THE COURT: Overruled. |

A Well, I don't think anyone has and I would prefer

to cite the comments of Dr. Vernon Houke (sp), wvho is the

Director of the Centar for Environmental Health of the Centars

for Dissase Control, which he said that he doesn't like to
use the word safe next to the word dioxin.

Q . Now Doctor, what is meant when one says biodegrad-
ability of a substance? What does that mean?

A That's the ability of a chemical to be reduced in |
toxicity by diological mechaniems.

Q And by biological mechaniams do you mean by that
those mechanisms that ocour naturally {f-a chemical is left
alone? That 1is, not trea;ttd.

A It may.

Q And has there been work pitfomd as to datarmina
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whather‘.or not dioxin will degrade in nature or in undisturbed
form oth# than by being diasturbed by nature, the forces of
natuyre, 1f it was just left lay around? Has there been work
done in that respeet?

A Yes, there has.

Q And what does degradabdility mean? Doaes that, in
fact, mean loss of toxicity oy disappearance in the

atmosphers or disappearance all together?

A Ro. Tt means specifically that the parent compoﬁd.‘
{n this case TCDD, can be changed into another molecule
which is less toxiec.

Q But still toxic?

A 1t may be. It ’doo_a not, however, rafer to a
situation where dioxin might be attached to dust on top of

a road and a wind comes along or a flood as in Times Beach

and moves that soil some place alse., That 1is not degradabilityl

Q That i{s just movement. It didn't kill the dioxin,

A Didn't change the dioxin, Now, as far as the people
right by where it used to be may fael 4t:has gone away, that
somebody else has it in their front yard,

Q All right, Now, what does half-life mean, Dr.

Silvergeld?

A Half-life means the amowmt of time it takes for a

substance, for half of a substance, -50 percent of the substancel.
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to dié#ppoar.

Q Why do you sclentists talk in terms of half-life?

A Because it is very hard to know when a substance ia
all gone, It may be becausa we just can't measure it dowm to
those low enough levels to be absolutely certain it's all
gone, but wa can measure vwhen half of it is gonae.

Q. Now, tall us, please, whether or not dioxin is bio-
dagradable.

A In terms of living organisms in the enviromment,
basically bacteris and cther organisms in the soil and air
and water, these organisms do not degrade dioxin, TCDD, to
any great extent at all., The only degradation of dioxin -
which may occur is primarily physical. That is, it is not
tiving systems which attack diexin. But it appears to be,

If there is any degradation at all it is either through the
attack of water or sunlight on dioxin.

.Q And does sunlight attack and does sunlight destroy
dioxin in natural surroundings?

A No. When TCDD is adsorbed, that is attached on to
soll particles or other organic matter, it is not degraded
by sunlight.

Q Now, let me ad& for a moment. There is the word
absorb, a-b-s-o-r-b, snd the word adsordb, a-d-s-o-r-b,

A That's right.
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Q. And you saild adsorbd.

A Adsord,

Q What's the difference between adsorb and ahsorb,
&~b-sorh?

A Absorbed with a-b means something has actually
taken up into other material, diszsolved or takenm up. And
adsorbed meane that it {s very tightly attached but it ia
still separate snd distinct from that other matariel.

Q All xight, And does sunlight have the ablility to
degrade or spead up the half--well, create half-lives, if
that's a proper statement, when applied to pure TCDD in the
laboratory for instance or on a slide put out in sumlight?

A Yes, If TCDD is dissolved in a solvent like benzene
and exposed to sunlight or to UV light, which {is the part of
sunlight which does the degrading, then it will degrade.
Primarily the chlorines will come off the ring and then the
ring will break up at the oxygen molecules and then {t will
degrade, but, of course, that situation doasn't exist in the
real world.

Q Well, what about in the real world when dioxin isa
adsorbed to soil particles. Will exposure of those soil
particles to ordinary suﬁlight in this latitude and this as
we are here, will that sunlight, ultraviolet light, degrade

or maks dioxin not toxic?
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A Mot at any measurable xate., In fact, the measurements
that have‘been taken, for example in Saveso where they have
been monitoring the soil contamination around the ICMESA Plant
over the years since the explosion.

A Since '767 .

Q Since 1976 there has been routine monitoring by

the International Commisaion, and the latest reports of that

comnission, which have been published, Iindicated that they
| can't compute a half-life., . That L8, not enough has yet been

degraded, haven't reached the point where 50 percent is gomne,
So you can't'tell how long it's going to be to get there,
Q And when was that last report published?

A In December of 1983,
Q All right. And the explosion took place in Italy

péaacd since that exploasion. And some authorities, some

official paople, doctors and scientists, have been measuring

':the 1ife of the dioxin as it is adsorbed to the soil and
'-'Bgildingl and trees and I,suppdse everything elese in and

ﬁround Saveso. Ia that what you are saying, Doctor?

A - That's right.

Q And they have noﬁ yat determined-~- You all right,
Judge? "
THE COURT: I'm okay. I think this chair just lost
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_t.inc. which I guess we ought to put--let's say it is ten

a whcci. Go ahead., I'm sorry to interrupt.

Q ‘ (Mr. Carx) They have not yet-- Might be talking
aﬁout your half-1ife,

Have not yet daetermined that the dioxin at Saveso has
reached & half-1ife as yet, even aftar aeven years?

A That's right. They have been unable to and they
have published this and etated that they do not yet know the
half-11fe of TCDD in the real world cnvironmznt. and they
astimate that it has to be at least ten years, based on the
shape of the curve they have got so far, |

| Q Al right. But do they know for that matter that
that dioxin aven at the end of ten years will have reached
half of its life? ‘

A No, they don't know for suve. IP:: is a prediction,

Q And does this half-1life mean that--just hypothenizing{

that it will reach {ts half-life at three more years from now, -

that at that time. that dioxin yet remaining will have then a
14fe ot'ten noYe years?

A.' It means this. Let me draw you a half-life curve,
It doesn't mean that it {s all gone in ten years, of coursas.
And the seriousness of it of course depends on how much you

start out with. But half-life calculation is this: Here ig

years. Let's say they turn out to be right, it:is ten yearss:
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Here 1s twenty years. Hare is thirty years, Here is forty
yeare. .And you start out with g certain amount of TCDN,

That means in ten years you ara dowm to half as much as you
h;d. In twenty years you are half again, you are at 25 percent
of what you originally had, bacause that's half of 50 percent.
At thirty years jou ara down to one-half of 25 percent; or
I:tﬁink that's 12.5 percent. In forty years you are down to
half of that again, which is 6.25 percent. So you can see

you are not--while it is going down you still certainly have
very measurable amounts going on as iong as forty years.

Q Now, if we started out say with 45 parts per billion
TCDD at the firast year. In temn years from now that would be
22 and a half parts per billion?

A If this were right this would be dowm to 22.35.

Q And twenty years from now it would be down to 11
parts per billion?

A Yes.

Q And thirty years from now it would be down to 5
parts par billion? |

A Ub huh,

Q@  Five and a half parts per billion?

A Uh huh. |

Q And forty years from now 1ﬁ would be to about 3,

2.8 parts per billion?

L2
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A Right.
Q And fifty years from now it would be down to 1.4
parts per billion?
A That's right.
Q And sixty years from now it would be down to .7
PArts per bi;lion?
A That's right.
Q 8ixty years from now?
A That's right.
Q Just then we reach the under 1 part per billion
level, would be sixty years from now?
A That's right.
MR. CARR: Your Honor, I think this would be a

convenient point for a recees, if it's all right with the

Court. You can fix your chalr, or have Ralph fix your chair.

THE COURT: Ladies and gentlemen, we will take a

break at this time from the testimony, I will admonish you
now and these hold for the rast of the 'day, that you are not
to discuss this matter among yourselves or with anyons outside

the jury panel and you are not to form any opinions about the

matters on trial,
Thank you.
The Court is in recess,

*h hwh
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high preference for fat. That sounds as if you are saying

THE COURT: Mr. Carx?
Q (Mr. Carr) Dr. Silvergeld, we have talked abqut

biodegradability and the half-1i{fa of dioxin, What does the

word bicaccunulation mean?

A It means the ability of a substsnce to be stored
in living organisms at a level and amount. greater than that
which 1is outside the organiem.’

Q The bio always means life?

A That's right.

Q 8o when we have biodegradablility, we'mneasn-the degrads

ability in life and living things. And when we say bioaccumu-
lation, the accumulation of things in living organisms?

A That's ri.ghf.

Q Has there been research work and gscientific
conclusions reached relative to bioaccumulation, that is,
accumulation of dioxin in living beings?

A Yes. 2,3,7,8-TCDD is accumulated in living
organisns, including humans.

Q Now, where is it accumulated or how is it accumslated?

A It is mostly accumulated in fat, bescause as I
mentioned earliey, it has a very high preference for fat

that's known in scientific terms as being lipophilie.

Q Let me stop there for a moment. You say it has a
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ic has some kind of an intelligence., Iz wants something an&
it's going to get it. And 1 am sure you don't mean that.
I don't think you mean that,

A No.

Q What do you mean when you say that it prefers fat?

A Because of its chemical structure it is much more
easily dissolved in fat.

Q That was that drawing you made the other day, then,
of the levels of water and things of that sort?

A  That's right,

Q@  All right. Now I'm with you.

A That's right. And so when dioxin enters the body
and 1s transported throughout cells it is accumulated in fat.
That 1a, it is stored in fat. And once it is stored in fat,
and as I mentioned, fat 1s not only fat cells underneath our
skin, but is also the membranes of all cells which contain
fat and very much it is the wrapping around our nerves, which
is very fat rich. That's the areas where dioxin goes. And _

once it goes there it's not metabolized wery quickly at all,

because those are cell systems that don't have much metabolism|’

of dioxin or other types of chemicals that are similar to
dioxin,
Q That far around our nerves and around the cells,

that's a normal, good kind of fat I take it?
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- bloaccumulation, that concept, as one of the ways in which

A. That's right.

Q Supposed to be there?

A That's right.

Q All right. And dioxin {s stored in all of those
fat cells wherever they might be in the body?

A There is also a distribution of dioxin among
different organs in the body. That is._it doesn't go to all
the organs of the body on a kind of equal hasis. But it does
appear to go to certain ones more than others., But it's in
those organs that dioxin then moves into thé fat and is
stofed'for a long period of time, and that's why over a long
period of time, even Lf the person or the animal is expesed
to low doses, those will build up in the body, and that's
what's known as bioaccumulation.

Now, the EPA, the Environmental Protection Agency uses

they develop standardas to protect our health againat chemicals
like dioxin, and they use it in the following way: They
assume that if there were dioxin in water, there is two ways--
and they have just written a water quality on dioxin, which I
was one of tha reviewers of, and this 1¢ what the EPA said:

If there iz dioxin in waﬁer there 1a two major ways you are
going to get exposed. You could drink the water or you could

eat the f£igh which had bean in that water, Now, when you
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drink tﬁe water, we will estimate this £s how much water vyou
are going to drink, and this i{s the exposure you get, In
addition, however, you might eat those figh, and the figh are
going to bloaccumulate the dioxin out of the watar, and the
rate which thev do that 1s & measure of how much more dioxin,
TCDD, is in the fish than {g in the water. And that number
indicates just how tightly stored dioxin 1is in animal and
human tissue as compared to the rest of the anviromment. For
TCDD that number ranges between 10,000 to 40,000, That means
that for a fish swimming in water, that fish will havu_
10,000 times as much TCDD in {ts fat tissue as there {s in
the water around. And that iundicates that this is a very
highly bicaccumulated substance, The same thing will go on
with people.

Q If there is 1 part per trillionm, iet's say in the
water just for instance, when that fish living in that waccf,
using that water, its body, its tissue will accumulate that
dioxin so that instead of being 1 part per trillionm it would
be 10,000 parts per trillion, which would--well, 10 parts per
billion then, would 1t not?

A That's right.

Q Now, has that baen demonstratad to occur in tissues,

living animals other than or in addition to fish?

A Yes, 1t has.

47



PENGAD CO.. Bavonnt,

N4 eTORL FOuUM H 40

[ ]

L™

F Y

th

-

fury

o

b

12

13

14

15

16

1?7

19

-

21

22

23

24

And-~
And indeed its been demonstrated for human beings.

How so0?

> O > O

There have been recent studies undertaken by the
U. S. Alr Force in comnection with the University of Nebraska
and the Envirommental Protection Agency to come to an wnder-
standing of how much dioxin there might be in our own bodies.
They have looked at people who served in Vietnam. They have
looked at a range of people. And they have taken actual
samples of fat from people and measured dioxin. At the same
time they have measured the amount of dioxin in those people’s
blood. Now, that's a kind of gsimilar situvation as the fish
swvimming in the water, 1f you think of it, because your blcod
is the waterlike or aqueous substance flowing through your
body and the tissue is the fat part oxr the figh, if you will,
And the ratio between what's in the blood and what's in our
fat is very similar to 10,000 timas difference.

Q Dr. Silvergeld, translatéd to terms more pertinent
to this case, if one were exposed on an every day basis for
a period of years to small amounts of TCDD, say 1 part per

trillion or 65 parts per trilliom or some other measurahle--

soma other amount. Would that person by living in that

coomunity and assocliated with those low amounts, would that

dioxin be accumulated over a pariod of time in that person's
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body?

A It would.

Q And at the rate of 10,000 times the amouht, or
10,000 to 40,000 times the amount to which he is exposed on
a daily basis?

A If the person were exposed long enough to a
canﬁinuing source of TCDD, eventually the difference eould
be as great as 10,000 to 40,000 times.

Q Now, that 10,000 times the one trillionth part per .
billion of TCDD, over what period of time would it take for
that to bicaccumulate in the human tissue, so to speak, so
that it would reach 10 parts per billion or 1 part per billiomnp
Has there been studlas done on that level?

A No, there raally haven't heen. BRut certainly that
possibility 1s why the Enviromnmental Protection Agency, the
Centers for Disease Control, Wew York State, the Canadian
Government, the Italign Covermment, and many other authorities
have set the atandards for dioxin-expoeura 8o very low.
That's exactly what they had in mind,

Q The people at Saveso, Italy, how long were they
actuslly exposed.to the TCDb contarinant before they were
avacuated from Saveso?

A I think it was between ten and twenty days.

Q And the soldiers in Vietnam that have been exposed
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to égant orange, for what length of time have those soldiers
from Vietnam been exposed to agent orange?

A I think the group that is thought to have been
exposed for the longest, thia 1s according to the Department
of Defense records, is between two and three years,

] And our incident in Sturgeon took place in 1979,
That's now five yeaxrs ago. -

A That's right.

Q Is it fair to say, then, that so far as you know
the people at Sturgeon, if they are exposed to TCDD, have been
exposed to these levels, and L{f there is TCDD there, have been
exposed to TCDD for a longer period of time than the soldiers
in Vietnam and the people in Saveso before they were svacuated]

A Yea, they have.

- Q Doctor, what.about the ability of the human body to
degrade, to destroy, to dispose of TCDD so that it will not
accumulate in the body? Doesn't it have that ability?

A Yeas, it does.

Q Then why doesn't it dispose of, why does it permit
the accumulation of this substance? Don't we have ﬁrgans 1ike
the liver and the kidney and things of that sort that's
designed to get rid of foreign substances or unwanted

substances?

A We do, And there are several reasous why this

4
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doesn't work so well for TCDN, One 18 that TCOD is partitioned
away from those engymes. That {3, it is takem up by the fat,
and those enzymes aren't that active in fat cells as they are
in other cells. So it's kept away from the metabolic factory
that might take care of it. The other 1s, as I mentioned
earlier, yesterday when we were talking ahout the metabolism
of TCDD and its molecular effeqts, is that TCDD effects its
own metabolism, So it has an interference with the very path-
way that should be taking care of 1t. And the third resson
is that TCDD damages the liver. It actually-kills liver cells,
And thereby impairs the ability of the liver to handle TCDD
itself,

Q VWhen these porphyria abnormalities are found, is thag
an indication, at least in the laboratory, indication that the
liver has indeed been damaged?

A It's an fndication of a specific type of liver

damage, ves.

Q Now. Doctor, the TCDD acdumulation. if 1t accumulates|

in fat and stays there, how can that hurt the human £{f 1t
Just 13 in that fat, accumulated in that fac?
A 7ell, it can be harmful 4in several ways. First off,

4f that fat is the fat membrane around a cell, TCDD 4in that

. membrane can be causing those changes in that membrane fumetion

we talked about yasterday which lead to immumosuppression,
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~ that TCDD that is accumilating there, doesn't it have a half-

thit ia faflure of the immumne system, and also promotion of ‘
cancer, So just being in the fat is not a safa place to be.
The other poassibility is that if TCDD is stored in those fat
cells that wrap around nerves, that provide the insulation
for our nerves in ocur brain and the peripheral nervous system,
it ﬁill slowly degrade that wrapping, and chat is the demyel-
ination neuropathy that people.talk about when they descridbe
the clinical signs of TCDD poisoning. And the final thing - .
is that TCDD, like other substances similar to it, like DDT
for example, or lindane or dieldrin, can be mobilized out

of the fat. That is,a variety of physiological events, like
pregnancy, like weight loss, can bring the TCDD back out of
the fat and back into circulation where it can cause harm.
One very important way end vary dangerous way in which this
happens, and this has now been measured, is that when a woman
is nursing a baby, TCDD will be mobilized out of fat itorea

into the milk preferentially, and then excreted in the mother's

breast milk in the milk fat which the baby then s exposed to. |

And you can measure measursble amounts of dioxin in breast
milk fat in women.

Q Doctor, this bioaccumulation in our cells, doesn't

11fe? You discussed tha half-life in nature and soil and the
buildings, doesn't it have a half-life? |

52




L2012 FOhM 1 lam

muE. N

ATH

PENGAD €O,

Lo

L

=

W

-2

-3

ot

L -

i2

13

14

15

16

17

18

t9

20

21

22

23

24

A The closeat information we have to answering that

quastion--of course, we don't have half-life i{nformation on

people. To do & half-life study you have to administer a certsain

dose that you know you have measured to a subject and then you
have to basically take that subject and extract all the dioxin
out to see how much fg¢ left., With animals, of course, that

can be done and it has been done. And what we know {s that

one small dose of TCDD given to a rat or a mousa, the half-life|

the amount of time it takes for half of that dose to go away,
is approximately thirty days. Now, that's a relatively long
time for a drug or a chemical to stay in the body, and that's
just one dose, and a small dose.

Q Well then, Doctor, if it has, assuming for a momeat
that these animal studies can be extrapolated and are useful
in determining what happens in human beings, as you have
indicated, can we not conclude then that the bioaccumilative
effects of dioxin isn't really so bad, because after all it
only has a half-1ife of thirty days?

A Wall, let me draw you one little picture to show
vhat happens when you deal with aom;thing to which you are
continually exposed and it has a relatively long half-1ife.

Thirty days is not short for a compound, Most of the drugs we

deal with have half-lives of hours or minutes, to give you a

comparison.
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What's going on, if we could do this study in people,
and we could do it, of course, in animals, this is the kind
of thing that's going on. Here fs time again, just like our
other half-l1ife curve, This is for biologiéal half-life.
Before we were looking at environmental half-life, This is
also known as toxicokenetics, which is just the dynamics of

vhat's happening to a toxic sﬁbstance over time, And so this

54

would be the amount of TCDD measured, let's say in the whole |

body, 1f we could do it. ' The exposure starts here., So at
Sturgeon that would be when the accident occurred, In Savaeso
when the explosion occurred., 1It's a rapid uptake of TCDD

into the body. It starts to come down. It comes down at a
rate so that by thirty days half of it would be gone. But
exposure ig continuing, so you build on to that, you.build

on to it, I'm doing this curve wrong. But actually what you
wind up getting is this kind of lime, and that is the bio-
sccumulation. Let me bring this down to hersa so 1 can show
it to you, 8o that as it is falling there is more coming {uto

the body., It doesn't get a chance to completely disappaar.

When we drew that environment half-life curve we started out

with 45 parts per billion and that was it. There was no more
coming into the environment, so it started to slowly go away.
But 1f a persom or animal is continuad to be aexposed, as it 1is

going away mozre 18 coming into the system, If you smooth this
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curve out this i{s what you get. And this would be, this kind
of line would indicate bloaccumulation.

Q In the £irst thirty days half of the amount of TCDD
that was absorbed on the first day has had its life {n the
tissue?

A Right.

Q So at the end of thirty days, however, we gtill have

- half of that 1ife left?

A That's right, It would look like this. Then you
take on A second dose, which 1z the same as the first. OFf
course, this is occurring not just every thirty days, but
let's just say you got exposed every thirty days, you come up

here.

Q You have a base of a half-1life to build on, is that
what you are saying?

A You have still got half the stuff in your body.

Q Somewhere on this point is a base then, because
the new {s added to the old, you have a new base to build
upon? -

A | Theﬁ-;ou take on another dose which is the pame that
you got before, because the dloxin hasn't gone away, you
haven't moved away, or whatever. You go up again and then it
starts to decline, and then {in another thirty days it's down

to a half-1life. But this is more than it was hefore, Then
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you get inother dose. 1t goes like this. 1It's the same dose.
These doses are all equal. In thirty days you come down.
Thislis vov ninety days from the beginning of this episode.
But you are moving up & line, which indicates an accumulation
of this substance.

Q And go Doctor, {if you had an acute exposure, that is
a one-time substantial exposure to dioxin, it would accumulate
;n your-body. but over a period of time the half-1ife effect
would take place and you would have gradually lesser amounts.
Even though you may have started out with a very large dose,
over a patiod of time the half-1ife would diminish the amount
that's in your body?

A That's right.

Q But a chronic, every day, long-time exposure to low

doses in fact creates the opposita effect, it adds:to:the

‘stored dioxin in your body?

A That is what is known as bloaccumulation.

Q All right.

A And that's how it happens, even with something which
the body can eventually take care of.

Q Now Doctor, diﬁecting your attention for a moment to

vehicles by vhich dioxin ﬁight get in to human bodies. As far

‘as dioxin itself is concerned, you have mentioned that it

“adsorbs or adhares to soil particles, is that correct?
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A’I That's right.

0 How does that soil particle to which dioxin is attached,

how does that get into the human system so as to allow it to get
into the fat, so as to allow it to get into the liver, and so
forth, on the soil particle?

A Well, soil particles are taken up by the even gentls
movwniuts of air or people walking across a dusty area or cars
driving by. That whole process is known as entrainment by
which particles are taken up into the air, and then vhen we

breathe air we then inhale along with the air a measurable
amount of soil particles.
Q Even though we can't see {t?
A We may not see it, we may not even be aware of it,
But even in a room like this, the National Institute of Occupa-
tional Safety and Health has measured measurable amounts of
soil particles. Obdbvicusly, when you are outside it's even
higher. If {t's an area where {t is dry and dusty on farms
and dirt roads and vehicles moving over those dirt roads, or
kids playing in a dirt schoolyard, whateverxr, there will be
even more dust kicked up into the air. It's only when it Ls
very dusty that we notice ;t'a dusty, and we say ch, my goodness
I'm breathing a lot of dust, and some people might be irritated.
Now, depending on the size of those soil particles, that

inhaled dust or suxrface soil will either go deep into the lung
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and be taken up by the lung, or the chemicala attached to the
soil, absoxrbed off the soill, adsorbad off the soil parcicles
into the blood stream. Or 1f the particles are slightly larger

and the magic dividing number seems to be 10 microns in diameter

that is, {f they are smaller than 10 microns, these soil particlku

will penetrate deep into the lung and be taken across the lung
barrlers into the blood. If theéy are slightly larger than 10
microns in size--these are very small, of course-~then they
move back up and are swallowed. And you probably have had the
sensation of vhen you are in a dusty area outside of feeling
the need to swallow, and what you are doing is swallowing the
dust particles that you have inhaled. So then you are directly
ingesting the soil., So through soil in the air you have the
possibility of an inhalation exposure and an ingastion exposure.

Q All right. The~- I interrupted you, Doctoxr. Go
ahead.

A Another way you can be exposad, of course, is to get
the soil particle on your haﬁds, on your food, surface water,
ox anything that's out that you then put in your mouth. And
everybody engages in a fair amount of hand-to-mouth activity.
Going like this.

Q Right now ny hanﬁs up against my mouth.

A That's right. That's hand-to-mouth activity. And

that can transport a measurable amount of soil or dust into the

b
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body by ingestion.

The third way in which dirt, contaminated dirt, could
lead to human exposure is by contact. And that is chemicals
can actually, if the skin becomes covered with dirt, some
chemicals may detach themselves from the soil and be taken
up through the skin barrier, _

| Q Well, what about TCDD? You said it adheres, adsorbs
to the goil. Doeg the dust, {f there are soma dust molecules
or particles that have TCDD, acdhere or adsorb to it, Lif it
lands on the skin is there any likelihood that that dust, that
TCPD from that dust could be absorbed?

A Yes. There have been several studies on the subject,
because pgopla are very concerned about ¢ircumgtances where
TCDD has contaminated soll, in Missouri and elsewhere.

v] Doctor, doesn't that contradict the hypotheses that
this TCDD binds tightly to the soil and stays on that soil

melecule?

A Well, the surface of your skin is an active biological

area, and 8o--~
Q What do you mean?

A So thare are processes going on. There have been

studies done at New York State Department of Mantal Health and

at the National Institute of Envirormental Health Sciences, par

of the NIH, a federal agency, which have looked at the ability

39
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I| of animals, obviously, to take up dioxin, TCDD, when it's

bound to soll or to moot, from the Binghamton fire, when this

complex of soil and dioxin, soot and dioxin, is elther rubbed
on the skin or fed to the animal. And what was found, much to
soma people's surprise, was that that dioxin, that sofl-bound
dioxin, f{s very bioavailahle. And Dr. McConnell at NIEHS
estiﬁatcs. in fact, that if you feed an animal TCDD bound to
soil, and what he did was take soil from Times Beach, so he
didn't make something up in the laboratory, he took a reel
world sample, When he fed that to animals, he estimated

that somewvhera between 30 and 60 percent of dioxim bound to
the soll moved across the gut into the animal,

Q What about the dust particle on the skin, though,
Doctorx?

A The New York State sclentists rubbed some scot from
the fire, which contained dioxing and furans, on to the skin
of animals and also found a measurable uptake. I don't recall
how much it is at the present timn; but they have published
thesa findings.

Q Is there some biological processes going on in the
pores of my skin that effects, that can cause the TCDD to get
off the s0il or off the soet and into my pores?
| A I don't know as anyone has looked to the mechanisms

by which this could happen,
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did degrade dioxin., But to my knowledge no one else has been

Q But they know that it does happen?

A | 1t does happen.

Q All right. Now Doctor, what about the effect of
sunlight on these dust--because when it turns into dust its

got to be on a summery, sunshiny day. It can't be wet for it

to be dusty. When it turns into dust and the sunlight hits it

doesn't that sunlight destroy that dioxin? |

A Well, the environmental measurements that have been
done would indicate that it does not.

Q The environmental measurements at-Saveso?

| A - Mainly at Saveso and also in Missouri.

Q What do you mean by that, Doctor? Where in Missouri
have they found that sunlight won't kill dioxin?

A Well, the Environmental Protection Agency and the
Centers for Disease Control tried a great number of emergency
gtrategies to deal with the problem of the many dioxin sites
that were identified in Missouri over the last couple of years,
Including increasing the exposure of soil to sunlight, and |
they were unable to have a measurable effact on the concen-
trations or degree of contamination of TCDD., Now, studies
have been run by the U, S, Air Force in which they reported

that sunlight exposure of surface dust contaminated with dioxir

able to reproduce those findings.

!
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Saveso.

Q . The dioxin that's in the soil and in the dust at
these various places at Missourl, are the horse arenas, the
horse arene matter included in those places where they have
determined whether or not sunlight will destroy the dioxin?

A I'm not sure if they used the horse arenas or Minker«
Stout residential sites which had dirt which was taken from
the horse arenas. I'm not sure which of those sites were
used,

Q But the studies have been done with actual, in life
conditions on dirt as to whether or not the sunlight getting
to that dirt that's in the community will destroy 1t?

A That's right. And also at Saveso there were attempts
to determine whether the surface dust would be reduced in

contamination over time in the most contaminated zones at

Q Now Doctor, I think you have explained how dirt

particles to which TCDD has been adsorbed or adhered can come

into the human system, Does dioxin have a degree of welatility

as far as can it turn into a gas or vapor and come into the
atmosphere that way independently of being attached to dust
particles?

A Yea, it can.

Q Could you explain that, please? -

A Well, my answer is based on my experience on the
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- bafng volatilized into the air i{nside that building. That is,

Governor's Blue Ribbon Panel for the State of New York related
to the Binghamton State qffice building. What we have had to
deal with there, as you may know, iz a building fn which a
transformer was involved in very serious fire. As a result of
that fire the contents of the tranaformer burned. And the
contents included polychlorinated biphenols and chlorobenzenes,
Chlorobenzenes are molecules that are very similar to chlori-
nated phencls., When these contents of the transformer burned
they produced, as many people knew they would, dioxins and
dibenzo-furans, which are chemicals very similar to dioxins,
including 2,3,7,8~-TCDD. The building was shut down almost
immediately after the fire and a long process of decontamina-
tion and éleun up has been undertaken by the State of New
York., This advisory committee, which I have been on, haz bheen
overseeing the clean up, looking at the data that has come in,
making recommendations to the state as to whether or not the
building can be opensd, whether people can go back in, and
what should be done, To date we hava been in agresment that
the building cannot be reopened and people cammot go into 4it.
One of the things that has happened over the three years since
this fire has been the vealization based on real data, not

theoretical calculations, that dioxins and furans are actually

they are moving from a phasa where they were, like soil,
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dioxin it would have a much lower wvolatility. But I hedge a

adsorbed tightly on to ceiling tiles, floor tiles, hidden
recesses in the building that weren't clean, but this pool of
dioxin, 4f you will, apparently continues to provide a
source of volatile toxic material which comes out into the
alr of the rooms. And that's one of the reasons why that
building can't be reopenad.

hQ Doctor, was that more or less predicted by the
example thﬁt you mentioned that came from Garmany when they
had an explosion or an accident in one of those plants where
they took the cages that had been in the plant that they had
the rabbits in and they took those cages out of the plant,
put the rabbits in those cages, and those rabbits died in the
cages? Would that be a predictor or an indicator that TCDD
does volatilize in that fasion?

A I don't think anyone has ever thought of it that wny*
but I think that's absolutely right.

Q Maybe I have contributed something to science.

A I think that's very consiatent.

Q Does it have the same vﬁlatilicy for instance on
éonething like phenols’ would?

A No. Based on the physical chemical parameters of

little bit on that, because I think what we are observing in

the Binghamton office building, and I stress this building has
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h not been heated, hecause it is not being used. The only people
that are going in there are in moon suits trying to clean it
up. I think that the movement of dioxin into the air, into

the vapor phasa, requires a lot more investigation, because

it seems to be much more frequent in occurrence at lowar

tempuratures than we had predicted.

" as far as volatilization is concerned? Are thers tempuratures

at which chemicals such as TCDD can be more volatile than at

other tempuratures?
A Volatility, that is the ability to become a vapor
phase, is dependent on tempurature and atmoapheric tempurature.

8o that 1if you rxaise one or the other you will increase the

volatility of any material.

Q And Doctor, 1; what you are saying that the Bingham-
ton experience, because there was no heat, is that in Northern
New York? Where is that?

A That's in upstate New York.

Q It gets cold up there?

A It does,

Q And there wes no heat in the bullding during the
winter months? |

A No.

Q And did I understand you then to say thare was some

Q  Now, what's the significance of the lower tempuratures
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A

|volatil£zation of TCDD even in the cold winter months?

I'm not sure all the monthe that have been measured,

! bue there certainly was measurable volatilization of dioxins

as late into the year as November, which in upstate New York

is pretty cold.

Q

Now, TCDD in the s0il. Say it's covered with a layer

of rock oxr overgrowth. Does it have the capacity to volatilize

if it has not got an impermeable cover over it?

A

Absolutely. The only thing that will stop & vapor

is a truly impermeable sealing layer. That is, a layer that

seals.

use in Binghamton, because it i{s a very similar situation there.

That's one of the methods that's being proposed to

You have & room say this size in this office bduilding. All

the ceiling tiles have been removed and replaced. All the

light fixturas have been removed and replaced. The floors

have been washad, thay have even been replaced. The walls have

been replaced. New walls, new ceiling, new floor in place,

and still vapors are coming through.

Q

A
Q
A

In this coumpletely replaced room?
That's right.
Where are the vapore coming from, Doctort?

The deep recesses, electrical conduits and other

parts of the dbuilding where those particles of socot with the

dioxins and furens were attached, wera driven by the force of
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the fire.

Q And even though it is wsealed off by ordinary
building material, walls and that sort, it still is vaporizing
and still coming into the room?

A That's right. It has not sealed off from the point
of view of a chenist,

Q  And that kind of sealing off, is that described by,

I when you say they went into these rooms with moon suits?

What is a moon suit?

A A moon suit iz I guess a common name for the kind of
outfit that the Envirommental Protection Agency has recommended
as the standard gear for people to wear when they are going
into an area of dangerous chemical contamination. It ls
usually at least two suits. One is a disposable paper suit
which is uﬁrn over the clothing. Then on top of that is a
plastic-treated suit which is resistant to ripping aend tearing.
It is all tied off very tightly at the ankles and wriscs.

It has a hood covering over the face, respirator. Can aven
be an enclosed air supply, like a diver's apparatus attached
or just ; series of filters, depending on what's encountared.
A couple of layars of gloves, Chemical resistant rubber on
the outer gloves. Same kinds of things on the feat.

Q Now Doctor, as far as the volatility of dioxin is

concerned, is it correct then that what you have said is there
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it does not dissolve in water, That's part of its property of

ug I.chat in Times Beach, and all that happened was the soil
i} .

.Iérsa body of dirt that'i not moved by water, does that dirt,

is in a box of soll, for instance, and you washad that box of

{s more volatility, more apt to be vaporized in warm or hot
weather tﬁan in cold weather?

A Yes.

Q Doctor, what about the solubility of dioxin? The
ability of water to dissolve and flush it away. Has there
been work done in that respect?

A Dioxin is relatively i{nsoluble in water. That is,

bctng lipophilic, as we talked about before in biological terma.
Q If dioxin molecules were attached to organic material
such as you find in soil, or attached or adhered to the soil
1tse1£. would washing that 30il with water dissolve the dioxin
from that soil and move the dioxin out?
A No. I think we had an e?ample of nature trying to do
ﬁarticlel with the dioxin attached were moved around,

Q What about the soil particles that didn't move? The

that solid attached to the ground or whatever it is that doesn't
move, does that dirt get the dioxin washed out of Lt?
A No, because dioxin will not dissolve in water.

qQ And {s what you are saying, you could wash, if dioxin

soil day and night for a year, that it would not dissolve the
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dioxin that's in that soil?

i A Not to any appreciable amount, no.

Q If the soil were capable of being eroded or soil
'kparticlet moved away from that box, suppose you had holes in
]Ithe bottom of the box amnd you flushed the water and you
lldissélvnd some soil from that major body of sofl, would those

soil particles that you are flushing out of that box, would

i they have dioxin adhered to them? |

| A Yes, they would. That's very similar to the Times
| Beach flood.

Q And would that diexin then move with that soil particl
‘s0 far as the water allowed it to move?

A So far as the water moved the soil the dioxin would
move with the soll,
_;ﬁﬂ Q And 1if the dioxin, if this soil reached a pond, a
éool. would the soil have a tendency to drop to the bottom of

|l that pond or pool?

A Given the right characteristics, yes, it would settle
'sut.
: MR, CARR: Your Honor, this is I think a convenient
place and it's just about noon and Dr, Silﬁergeld has to cateh
a plane in a very short tiﬁa.
| THE COURT: Fine. Okay. Thank you.

We will breask in the testimony for today. As 1 explained,
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this afterncon I have a criminal matter that I have to try.
So we will not ba holding court this afternoon as far as this

cause i3 concerned. I would appreciate it if you would be

back in the courtroom at 9:30 Monday morning., At which time

e will reasume testimony. I admonish you that you are not to

discuss this matter among yourselves, with anyome ocutside thae

lknd since this 18 an overmnight break for a weskend, I would

further admonish you that you are to avoid reading or listening

or seaing anything about the case or the general subject matter
of this case in either the print or electronic media.
Thank you for your attention and cocoperation.
The Court is adjourned., . Have a nice waekand.
(COURT ADJOURNED)

* Rk k AN R

Jury panel, or reach any opinions or conclusions about the case.|
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STATE OF ILLINOIS )
. )
COUNTY OF ST. CLAIR )

I, FAREN D. HOPKINS, C.S.R., Official Court Reporter in
and for the Twentieth Judicial Circuit, do heraby certify that

‘the foregoing transcript is & true and accurate record of the
{Iproceedings had on the 13th day of April, 1984 in the foregoing

entitled cause before Hoﬁoxable Richard P. Goldenherskh.

Dated this lﬂ&&xﬁay of'April, 1984,
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STATE OF ILLINOIS ;
COUNTY OF ST. CLAIR )

I, HONORABLE RICHARD P. GOLDENHERSH, Circuit Judge in
and for the Twentieth Judicial Clrcuit, do hereby certify that

the forsgoing transcript ia a true and accurate record of the

- proceedings hed on the 13th day of April, 1984 in the foregoing

sntitled cause had before me.

Dated this 16th day of April, 1984,
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