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:another .area, and talk with you about target organ-

"toxicity, if I may.ﬁ}fi

opinion. The skin?
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certain, but I believe itiuas in the order.of 1983

or"Bé, relatively recently.:(% I

. ‘-.‘--{..-:ﬂ. - - M e~
LR d

Q.f# All right, sir. Doctorf:I‘d like to move on to-

'-::&:.:--- .

Hava you had occ'axon to review the

sc#;égiﬁi; ligqg;;gre on'Q?q‘effects cf TCDD onm thé
véffégé organsﬁggé sys;emaigg'the body?

A. f.I'n afraid so.

Q.  fbo you have ;n opiniopihs_to whether TCDD can

édveféély'afféct'the folloﬁfng éystems'or organs,

. and I " going to namge- theae‘things for you, doctor, .

‘._~.-

and_ﬁhat I.want‘to'knou@ hegeg'is if you have an

A, Yes. : -~
Q. The immune system?
A Yes.

Q. .The liver?

A. Yes.

Q. Porphyrin synthesis?

A, It can, yes.

Q. Cardiovascular system?

A At perhaps very high doses.

Q. wWwhat I want to know is if you have an opinion,

doctor. I don't want your opinion at this point.

-
g
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A I see, yes, I have an opipion.

Q. . Gastrointestinal system?

A;. "Yes. | | |

0. . Neurological systemz 1 . T 0 i
Aqi .I.h&vé an-aﬁiniéﬁ;-y%%:ii £
Q; EJRepfoduc£i;§";}sté;fifﬁﬁ"ﬁ:‘x": T
A..--Yes.

Q. - And finaiiﬁ, thé endocrine syétem?

A. Yes.

Q. All right, sir. Do you have'ah opinion as to
whether TCDD can cause mutagenic gffegts?

A.. . I do have an opiniqn}{yes;vf

Q. Do you'habé an opinioﬁ”aa'ts ;hethe; TCDD can
éahse cérdinogeﬁic effecfs?‘ )
A. Yes. ) ' o,

Q. All right, sir, Now ==

THE COURT: Do I understand it that the

witness has been referring to an opinion which he

" holds on all these matters with respect to humans?

Is that the guestion?
#R. LOVE: Based upon the iiteratﬁze.
THE COURT: Is that true, s8ir? You were
referring to humans?
THE WITNESS: I was really thinking both

in terms of animals and humans.
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THE COUURT: But at any rateh both.
THETHITNESS: At gny rate, ﬁoth; Y€B, sif.
THE COURT: Thanﬁ you. ‘

BY MR. LOVE: | . :

Q;YTUAII right, dqctor, lgt's talk_aboué ghe.skin:;

fifsf. .wha; i;intené.gbf50'§é;lis éo throﬁgh'each:.i
What is your opinion as to whether TCDD

can adversely affect the skin?

A It can affeét the skin.

Q. “All right. Now, what is the basis for your

opimion? G

1\

A. - The basis is primariiy_evidence that has been
deve10p;d in observations.of humans who have
gresumably been exposed to TépD at vafious levels in
the development of chloracne. Also research that
has beén done gith experimental animals both attemptin
to find an appropriate model, an experimental model
for chloracne, but also testing of some models and
using some models to evaluage the acnegenic
potential of TCDD.

Q. All right, doctor, b;sed upon your knowledge as
a toxicologist and your knowledge of the literature,
do you have an opinion as to when we Xnew or when it

was known that TCDD was capable of inducing

I
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chemicals.

The prpblem‘th&t'they had was'that they
didn't zecogni;e the ’ing Area of the ear to use
and the model fell 1ﬁtp con#id;rable disfavor anad
meanwhiie therg wereﬁaﬁgemé?;'to use rats and:oﬁher
typicai expefiﬁéAthl specie;;::A monkey i;.subject
to a conditioﬁ‘¥;ther like chloracne‘ﬁut it isn't
ehtirely;idengiéal; andfthé nude mouse -- there is a
strain of mice that has.a genétic defect in which it
does not have hair =-- and the characteristic of ﬁhe
skin of the -nude mouse aépa?éntly allowg it to
respond in A fagbion so%ewhat simila; but not the
s ane as'thg_puman skin to chloracne. ‘The rabbit is
the best. The others are really not overly
saéisfacgory. ‘"They're useful for some ;hingé-but
are not excellent. | ‘

Q. As a toxicologist, what is the significance, if
any, of these different results in the an-imal
studies?

A, Well, certainly it would indicate that the
human skin is somewhat unique. A taxicologist is a

*

little disappointed when there isn't a proper nodel,

of course, and I think that that's the part that

concerns me most.

Q. All right, sir. Dr. Dost, I want to turn now
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to the immune system, if-ue may. Can you tell the
jury; just briefly, generally,.whaﬁ the impmune
systan_involvesf | L

A. Hell. the iunune systenris céllectzvely all o£
the nechanisms that are enployed bQ.an.organi;n to

fight off infection, to control any foreign protein

That sometimes

that may core into the organian.

1f anyone has

creates more problems ﬁhhn it solves.

k3

P B = Ll & 3 L=
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5 ever had a very severe reaction to a bee sting, the
;i 10 reaction itself probably is going to cause far more
§§ 11 damage than the bee atlng. if you happen to be
ig 12 particularly senaitxve to bee venom, because of that
:3 13 immune response to the bee .venon.
?g 14 ‘ ) The other inporgant component that the
é. 15 iﬁqune system protects against are cells of one's
ﬁ 16 own body that have become deranged, either because
E 17 gbey've:been infected by the virus or because they
& . . . A
? 18 have become, they have reached the initial stages of
E 19 development of tumors. Tumor cells early on cause
E 20 an immune response.
? 2l Q. All right, sir. Doctor, what is your opinion
' 22 as to whether dioxin can adversely affect the innune
23 system? | -
24 A. It appears that it.can.

25 Q. All right, sir. Would you explain that to us




A.zi It s a personal judgnent that 'Y tenpered by a

great deal of experience and a great deal of

conversation with other scientista, yes.

Q.;- And throughout the course ot thia tiae period.:g

E2 " - -

'fron :1970- until the presen

~-I"-.\~v._‘\ -., -n oA -q .

'and nore and nore involved zn the dioxin issue. in
addition to doing your govéeonentei research_agg"
work for EPA and the state governments out weot, you
also have agreed to testify for chemical companies
in the Agent-O;ange_litigation: isn't that true?
A. Correct.

Q. ‘And you came down on the side of industry in
that particular case, didn't you?

A. 1 came down on the side of the available
1n£ornat}on.

Qe Well; Doctor, you were hired and paid by

industry in that case to testify against the

veterans, isn't that true?

<.t

h!u'yon4ve becone—noze~

"

-
-

o g
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MR. LOVE: Your Honor, I‘object, &wjh

A._ I th;nk not.s.;

 THE counw:g

3;1.MR.’LOVEz,

<.... _-_- ﬂ- -

to the bench to discuss it ii:you Iike.?;'t

- s el --,..

wg,i' ‘ THE counr:- It there s more to it than -

Hhat I hear in the question that . Was: asked and the
objection that wag made, then I'll have you come to
the bench. Doesn'ﬁlaeen'to me that it's a very

conplex matter, .- Is- there sonething that you haven t .o

related that you feel we-ought to—discuss at the_——:¢~“

[ (S ;-.‘..vu",_..,., s

bgnch?_ . 'ﬁ . .lﬁdg hggé,-
MR. LO?S; It‘a.;lgﬁg fhe:iinéa ghat,i
hﬁd.mentioned, Your Honor. That's aliv
| THE COURT: At this moment?
MR. LOVE: That's correct.
THE COURT: If that be the case, the
witness may answer that gquestion.
A, Would you repeat the guestion?
Q.. You decided to testify on behalk of indust;y in
that case against the plaintiffs in that case who
were, 1in fsct, veteraris of the Vietnam war?

THE COURT: The question 1s whether or

not he had been hired to do BO.
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MR. CALWELL:  Yes..

e

Here:xou hire@ﬁto do so? el

-";THE‘WITHESSa:

. . ._‘ ..‘.‘

for the industry, yes.

.u
B .'I-

"-s-.-.. -

dﬁ.“’And aside from testifying.in that case by way

of deposition, you also testified in Austrai;n. did

you not? - - "1.w .a?;;“"

A. That's correct.

Q. Before a Royal'Commission that was
investigating what sffects, if any, Agent Orange had
“had on Australian Veteransf isnLt—that right°-¢,¢5;..
A. - That's porrect. co a;;gé . o

Q. .Ané &oﬁ-took‘ths sanerosition thore“that you
‘took in the Agent Orange oase; isn't tqst-truéi

A, I have no control over the position that I take.
I can ooly go by the evidence.

o. But you seleoted-the evideoce, did you not,

that -you decided to assign weight to? That's true,
isn't it?

A. No, sir. No one has been able to challenge my
selection of the evidence.

Q. Bot, boctor, the fact is you did select the
evioence that you chose to rely on; isn't that right?

A. The evidence that 1 selected was every bit of

Hﬁ'g__' THE;COURT.m Thst is the question, Doctor.ﬂx
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evidence that 1 could find.:uf. B . L.

! .., o’y - I BN

Q.tJ But you don t rely on all the evxdence. do you?”'i

f’ “u

You haven‘t in this courtroon

. .‘o‘-—.‘. .'

A. I have to rely on. everyﬂbi: of evidence that I

If I were to

can find in developing ny Opinion.:ﬁ

-‘~- g

rely. in this courtroon. on every o;t-of evidence, iﬁ“
would have had to come here bf train 1nstead of by |
plane-becauae I couldn' t bring it with ne.j“

Q. Doctor, what I m saying “to you is that in

selecting the evidence that forna the basis for your

opinions, you aelect certain studies and certaln

sczentists as- having more credibility than other——mq_&

scientists or atudies: isn’ t that true?
A, I.really don;t.think so¢:u; éresent what I;éingt
I-may speak to the credibility when I.gresent it bot~-
I’have an obligation to use all of the evidence and
p;oceed'as far as the evidence permits me to proceed.
Q. And you simply haven't been convinced yet,
personally, as a scientist, you haven't been

convinced yet of certain things about dioxin and its
eo;icity; isn't that true?

A. . I would presume that's true.

Q. You ﬂave founad that‘it is a most toxic

substance, haven't you?

A, Yeéa

—T

Lo -

TR
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Q. And you have found that 1t is probably the most

toxic Bynthetic aubstance; 1sn t that right?

A. - That 8 probably true, yes-u::_ .
Q. °f all the thinga that nan.fthrough the wonders

l.xr A

toxic thing you ve-ever encountered; isn't that
right? . “g;}j' | o

A. It could verf‘well.be.

Q. And youvhaveffound that it affects the skiny
isn't that true? - |

A. Yes. ]

Q. And you haye:conclude&iﬁh@tfit'affeces the -—--
immune system; ien't thet true? ..

A. Co;rect. |
d; And you have found that it affects the liver,
that's true, isn't it?

A. Yee.

Q. That it has some cardiovascular effect; that's
true, isn't it?

A, Yes. |

Q. That it affects the gastrointestinal systenm,
that's true, isn't 1it?

A. Yes.'

Q. 1 And.it affeete.phe nervous system, you found

that to be true, haven't you?-

-. Pt e hd
Mot . -

A

of science, have coxe up’ uith._this may be the nost‘
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‘A- Yea' ..

. .l - L .

Q. fJAnd you féh&dﬂﬁh;t gowse%;otagenic,';o; found
th;£ to be’ true? ~;#f¥" 2o E- | | -
A.“AETo'a'linited exteo£; gi“f‘ f;.' N S
Q. ”-And you also found'it to‘be carcinogenic,
haven't you? |

A. That's correcﬁ.

Q.‘*‘But you Just, as a scientist, are not yet

A Well, we've talked about the toxicity.
Q. Well, I want you to answer ny;question first.

A. How far it goes, what do you mean by.that?

d. And it affects the :eproductive systen and the : 

endocrina; you found that to be true, haven t you? o‘

convinced as to. how far this goeaT—are you? e
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Q. Well, you're just not convinced about certain

things. You're not convinced about how carcinogénic
it is, are you?:

A. - The evidence is reasonably clear howﬁﬁ;ﬁ;

carcinogenic’i;;;é} what dobage is required to

produce carcinogenicity. - .- - -
Q. You’'re not convinced as to how carcinoéenic it

is in humans, are you?

A. Ro.,

Q. And you're not convinced exactly as to how it

may poison a human, are you?

A, . Its mechanism, I presgggfyouére-gpeakiqg-of?-~
Q. Yes.

A. No.ﬁi don't know.

Q; You're just not convinced about.thgt.yet} are
you? |

A. No one else is.

Q. Well, you've read studies where people have

hypothesized about how it poisons humans, haven't
you?

A. I've read studies where people have
hypothesized how it affects biclogical systens.

Q. You've read those, haven't you?
A. Ye.s .

Q. And you just don't accept some of those, is

—— et e
=
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that right?
Ae Most of the people who are investigating these
guestions are unablé to convinco themselvesL

. r
- vt o A L e,
. ", .,s-. e .

have seen explanations of the toxicity and the
nechanisn of dioxin that you sinply just don t
accept, isn.t that true? ;{'?ﬁ

A.. Yes. | |

Q. And you simply don;t accept -- you haven't seen
a study; yet, that.éonvincea you that dioxin may, in
fact, cause long-term irreve:siblg effects on the
peripheral nerqus syspegy:ﬁgr—gxumpie, you just--
haven't been_convinced of.éhgé yet, isa't thé£_true?
A.:' Thaf's'true. L |

Q; You know, and you are convinced that it does
have the ability to exe;t a t&xic effect on the
periphefal nervous system in humans, isn't that true?
A. Apparently.
Q. ‘But you're just not convinced as to how bad it
is or as to how long it lasts, isn't that right?

A, Bow bad it is, I presume you me;n by dosage it
reguires to do that.

Q. How ﬁuch injury it.causes, yYou're just not that
convinced about it ~-

A, At a given dose.

Q. Doctor, I want you to ansuer ny question. You . .

—
-
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Q. -~ are. you?

7 e ST

S THE counr; Jﬁst.a-monenc. _Wnat dia you

state, doctor, you aaid sonethzng about the given

“a LR . N

- -~ -'.‘- U
".-.‘.: BV . .o._',.

dose?: I'n not su:c.--p_gt

LRt PP AT Sler %

THE COURT:” I'l notJ

~

A. The deatruotion depends on the donage..
Q..' But - the fact renains you sinply aren't
convinced yet as a sclentist as to how much’ injury

may result, dependent on whatever dose was received,

and as to whether or not it 8 goxng to be pernanent

or not,. isn t- that right? ::jﬁj;ugf:,__ = e
A. .That' s_oorrec;.h,~ -&ﬁm}“? '
Q. You're convinced and there's no doubt in yoﬁf

mind-that it causes some injury, that's true.'isn'ﬁ

-

itc?
A. Yes, that's very true.
Q. You're convinced and there's no doubt in your

,mind “that dioxin does, in fact, cause a skin disease,
isn't that true? .

A, With appropriate exposure, yes.

Q. And you're convinced and there's no doubt in
your mind that dioxin does, in fact, adversely
affect the immune system, that's true, isn't it?

A. With a sufficient exposure, yes, sir.

THE wzrnzss: Yel, sir, -1 did.;J S

aure ‘that was, he?fdi];l;
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Q- Right. It 8 Just that you - you re not

-

r -.;-’--.. - -...r,. PP sl

-
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‘last, that's true,,ian L i;7~

that true?

A.T That s correct.

Q. Now, all of those or that attitude that you
have, your scientific attitude toward dioxin, is

sonething that you ve. arrived at sinply from your

reading..

A. - That 8 correct.,w_.mg}
C Qe - This ia not zomething that you have deternined

on yoor own in terms of sweating through an original
plece of research, is it?_;

A. No£ on dioxin.

Q. It's just something -~ it's kind of editorial
that you've -~ it's an editorial position of the
things you've read, isn't that rightf

A.. No, that is not correct. An editorial has an
T éntirely_qifferent meaning than tﬂe development ¢f a
defensiblo scientific opinion. )

Q. And is that what you've in fact done, doctor, -

you've tried to develop a defensible scientific

willing. juat yet, to aay hou long those things nay -

-




pOST = CROSS 21215

opinion to come to Court wigh?.

A Yea'. Bir. T A UTRF e e Lo

P '-._’ --.< :

A SN ’v

How 1ong. Doctor. would you have to have

I" E
. =t

Qs

pe:ipheral neuropathy for it to_be n condition thatéﬁ

- . SENT LS AL et . .
vi .-.'f..:' .-'.‘.':‘ = ST . A ‘ & " " - . ".9._ -..‘:_-—. '."_

you would consider pernanent?« wi-J=Hw”

- b --. »-\ n ’,-~:-.- et AL - - . L e

A.;; I an not entirely sure how long.} I uoulq;ygvéfh

'to rely on the advice of neurophysicians who
specialize in neurology to nake that kind of a

judgment.

Q. . So really, you're not ;n a position to tell the

jury, feally -= to really give then an opinion as to

how long it takes for any of*thene conditions that- -

you re-convinced dioxin cauges, haq to persist .
before it's:pefmanent, are;yoq?
A.  No. _ : -
Q. Now, Doctor, I want to shift the focus here
jus£ for a minute and we'll come back to this a
little later.

I want to.ask you about chlorine free
radicals.‘ There's a difference hetween a free
chlorine and a chlorine-free radical, isn't there?

1

A Yes.
Q. In fact, if this is 2,3,7,8~TCDD, for that to
be a chleorine-free radical, you'd have to get rid of

all these chlorines, is that right?

ater | Henmd e ea .
oL I
. R, :
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.ai¥1;Can y0u tell me what thatwwouldrbe?

P

A. A free radical is an entity that exists by
itself in a highly unstable state. A chlorine~free
redical would be_chlorine. itself, separated from

the rest of the nolecule.-fﬂp”'”ﬂ

.-

Q.u; That would be a chlorine—free"radical?,bffv;j~n

A. Chlorine-fzee does not nean - we re talking_ <. g

about a free radical' -ﬁéfﬁ.
Q. Yes, sir. . -.j-' ) o,

A. ~- that is conprieed of‘ehlorine.

Q. Riéht; Let's say one of these --

A. Not talking about substance that is TIree of
chlorine.

Q. Let's say if this chlorine, here, came off,
that would be a free chlerine?

A. It woeld probably be negative charged and it
would proeably be lackieg_in electrons or carrying
‘an extra electron.

Q. But it would be a negatively charged free
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chlorine ion, is that right?kﬁr

~-.u

A Ho.ﬂit wouldn t be an ion.u;;;_ﬁhaﬁ:¢J..

Q. What would 1: be?

chigride:in tha;-;olution. it wsuld ionize and it
woulﬁu;iist as a chloride ion on the one hand and
thé“£§d£ogeﬂ io; on th; other that could be combinead,
let's say. 1f you put sodium in there, we would end
up perhaps with aod;um ions and chlorine ions.

.This --:a chlorine-£free radical has a -
very ééwérful; or, any free ra@ical has a powexful
capab;lity for combinlng with almost any kind of a
nolecule. becausg_it 8 carry;géha great deal .of;
energy and it canm literally jam its way into a
reaction. |
Q. Now, and if one of these chlorine free radicals,
as you have defined it, and I want to. make sure I
understand your definition of it, now you tell me if
_I‘m wrong, I believe your testi#ony was that
sometimes in the body, this dioxin ~- I'm talking
about an animal, this dioxin molecule will begin to
be metgboiized and you'll lose a chlorine off one
corner, is that right?

A That's correct.

-- ~§“ e

pow_{SH



