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Attached is a list of all the deligates to the Stockholm
conference and copies of the various papers that were
p;esented.

The proce=dings of the entire conference including what”
was said in the Discussion Period, will eventually be
circulated to all participants, 1 have asked for two
copies so one should be available for you.

The paper we prepared for this event failed to reach
Stockholm in time for prior circulation and it was
not read during the Conference. I do not know
whether or not it will be included in the official
proceedings but I would imagine this is quite likely.

Bayer made a very modest contribution on the pasticizer
applications of PCBs and this should be included as
will the Prodelec paper. Incidentally, one or two
alterations were made to the Prodelec paper before it
was presented - all reference to qguantities were
eliminated so as to remove any opportunity for the
participants to question us about Sales volumes,

market participation. .

I found this conference something of an anti-climax
since most of the papers seemed to be largely a
repetition of information that had already been
published. Nothing that was really controversial
came up and unfortunately. nothing that was said

is likely to bring any pressgure to bear on the
other manufacturers for swift action. - I had been
hoping that this public exposure of Bayer and
Prodelec would have been beneficial from this

point of view.

The speaker from Finland indicated there was some
pressure being brought dpon the Government for
regulation on PCBs. He was also the only one

to complain about the lack of sales statistics

as an inhibiting factor. '
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Dr. Westoo made her expected comments upon the level
of PCBs in many fodd stuffs in Sweden and in human
milk and a speaker from the Swedish Poison Board
also commented rather emotionally upon the rapid
destruction of their environment but in general

there was not too much emotiom.

Dr. Berlin commented upon the lack of toxicity data

on PCBs so we took the opportunity to describe the
ninéi:month results of our studies with rats and dogs.

The later data,refers to your memo 22nd September,

has not yet been received. You will notice that -
Dr. Berlin also -commented upon the Biphenyl incident

at Nokia in Finland. Since Press people were present

I did not think this was a suitable forum to dispute

his statement that this was a case of Biphenyl intoxication
but it may well be that Dr. Kelly might like to correspond
with Dr. Berlin on this matter. Alternatively,he may feel
it better to let it rest. )

My understanding is that Biphenyl poisoning was never
proved, and all that was'known is that the man died of
some poisoning and he had been working with Biphenyl.
for eleven years. He had also been working for the
same period .of time.with all the other ingredients

in the coating formulation.

Finally, Dr. Eric Eranius from Stockholm University,
suggested we should get in touch with Dr. Douglas
wWarf of the Department of Health, Education and Welfare
in Rockville if you are not already in contact with
him. Dr. Eranius suggested that Dr. Warf would be
interested in carrying out very detailed studies
using sophisticated techniques on the livers, (and
possibly other organs) taken from the animals that
are sacrificed during the feeding trials. He felt
we might be wasting an opportunity by merely carrying
out rather superficial examinations of the liver
instead of using the latest techniques apparently
available to Dr. Warf. These would include a

study of individual cell behaviour following PCB
ingestion. '

D.S. CAMERON

DSW 229483

14

STLCOPCB4053693



¢
¢

2

eIenoe

)

i

VIR0

e

30

)

AN
-\.;.LO\_.L\_Z\"'J. -

-~
ir

icidci

eat

N -
&L100

i

¥
:

12

S

N

5 = :

o e [P

) T T .
- o -
o .

. BN
1 ! : !
A3 . b ‘

. .

DSW 229484

STLCOPCB4053694



< e

et e e e
:\"_X;‘.-\?-S RV "“.R.awl__-_.
i '
- welumas P

5
171 20 SOLEA 4
o e oy AN
1yt Qb—gb 13 OG0

Deltagaridricekning

A¥IBONG, U1E o tf loborater . St, institut faf folkhdlson Stockhgln
ATRHENIUS, Efik doeent Stockholns vniversitet . 'Sfockholn.
AFXAﬁEﬁ, Sicvert ' civ.ing. Elcktrisra Ax 'iebolagét-AE Solna
-nYZIban, Valier docent Uppsala uvaiversitet .' o Uppsals

’ ¥
BERGLURD, 3jdru journalist Dagens Nyhaotcer ~ Stockhol

BERGLUXD, Ingzvar ingenjor Elcktriska ikticbologet AEG Solna
BIRLIN, laths profcssor Lunds universitet : Lund
BIORIEAY, Costa generaldircktdr Xzl., Vetcrindrstyrelscn " Steeckhonln
130%G, Korl professor St., veterinirned, anstalw - Stocknolm
BB, Drik direkedr Sveriges Kenisxa Industrikon. Stockholn
BACKSTNGH, JBrgen vet.acéar, Giftninnden Stockroln
CALEROT, 2. 2. ar Monsanto 3. L, Bryssci

: BELGICL
CARLBERG, Stig - forsi.css, ¥gl, fiskeristyrclsen Gotcborsg
CA7E0TS; 4. ik dar, Unilever Rescarch . ¥elwyn

B GRZAT BRITAIN

DAEIELSOE, Iennard byrddirckisr Stetens noturvirdsverk Solna
LITDHAN, FEutertus pitr.proz. Skeogsrizskoian Stocﬁnolr

CEIGVALLy Ove : ingenjor . SAKLB ' Stocknolin

LRINSE0Y, Do G redaXktdr | Sverisges Radio ' Stockholn

BAIKSSN, ULE . fil.moag. Nordforsk Helsin
_ ’ ’ FII‘-.L'.'\'.E‘:J
s, Xury profcsscry St., veltorinirned, cnstalsd Stockroin
SRUEADREERG, Laers leg.vet, PCA 1 Swacvydorg
DIANETIOL T e g roTas -~ Tayrnd 3 rnalen Samsd dyg s~k Stockholr
RF SN RUPIRTIG I iy 2 PTOICESOX ACYTQLINSIOG LIS TAVUTTTT cOCANOLT
rrofcssor St institut TEr folkxkhilsan Stockholn

b DSW 229485

STLCOPCB4053695



- . - w" — - V3 £ 5 o
L. bos il - v ] H Ke) Ol , - - - =
I e 4 1) (4} = ..l = o) . .. m I} qu_ R ...w, s : : :
] O O £ 340 O e o o ! ty (s 3% poR S ' 4 _‘._
ks RSt G o LR A N d o HPspe & ’
M9 M A0 f4 e 0 M PN 3 g oM Helwiil s gy . 3 A
o0 1 [ 0 [ 0w o © oS - o <] 9] S oo @ 12 N N 5 S m ' 3
O 4 O 8 2 ©2#3 38 S&£8 v&Es B v o8 W abyngAa siEo S 53
ﬁﬁ e} E PR R P a O 2 D e o o 3 & et m 253 qm._ m L.. w
vn, w 2 B Hon 2 O R £ B v (%} AR R O /] 13w o} (% R 3
- .Y
el !
A .
i3 1 42 . '
. :
o s O + 12 J.
-~ ] 2 N - 4
54 . g 4
8 ‘e £ A @ 3 i
A1 i o~ (5} 24 o . ¥ 3 e w Vi \
M - [ 9 ‘u e D g 0 i I
“ L B~ S 3 w o i s N S £
: S - S @ t) S d > PO 5 :
1 0 i £ @ e R 0 s ? i b 0 p
- L 0 &4 1 ot - . - 2 “, b :
+ W) e} £ 4 C# -~ 5 a ' w..“ .wu 4] .ﬂ . .w w;. nmu o 2 ¢ 3 2
o > ‘o O L 3 42 0. S 4 > S w4 7 v g e.,w o u vt i N
£1 a2 ¢33 & ¢ w3 woo®m oo Mm o K wm oo 803 &2 a0k S T o
10 R VT T T E R S B S B B - S ~ A o S © S 5 N ¢ S E B » S B B
Y S B " B T CORY o S YR SR = <3 e S O - T T S S O
, A 81 H i o o~ 2 W A i S D i YRS R 5] e <) o} 2 M 4] < v s 3
P R R T T T T T T T A S S S < S - B S B ;
i M 42 44 (9] [0} Q > W (N ) ) i " o = b - 5 @ o I : 9 o i
) wm w0 @ w 0 A ¥ P L T T T Y R R = SRS 5w o
T = R = S~ B~ B ~ S 5 S o . R S R S RN ST S a o= 2 8 % % 8 g
e S R S N~ B S T T . - T YT 2 4 5 & & 5 8 om 5o
YRS B O S Y o ST - ST < ST S WS SRS S S-S S P SRR R
SRS BRI BN O - O S S A T - O N O O A
: ) - > . A g ¢ : ! 3 ¢} 4 > P o ¢ (SR ) « 12 3 B 42 “ ; o
; n % . " ¢ : ¢ [ 3 s - . Ea i
70 T T 2 ) N 7 L = & 5 . 7o B 7 BT S T = 2 _.m a /A A w5 a0 i
¢ fry .
Tl 6 33 ’
) Q w0
< ~ f1 Ky P Y S :
& : o A . S
0 + ol 0 ] FE;
* ) . A . e tg N 4 : 4 . 2
; R N SR S 5oL KB
Ll 9 o Ca N &~ SN o v I 2 X o 0} 3] ) N ] 54 = 0}
" S = Y S T B 1 o R~ B N A - DR 3 B < i 4 A ¢ o
- MoA LI = S < S < B § - o - R £ <) o [ "z B ) SR> )
A B 8 .2 B o D0 I B o3 O B S
- . [l = n - Q » M - ) lre] 1) [ -4 . o _ .
e A= S PR < B S < B R 5048 2 ¥ 8 a4 09 8 b o B SRS AR N G R £4
t - 4 14 4 5] 4] ] Q 3 R 3 o] [ a S e L & 4 44 4 g e} 2 o e Cird » ]
G4 _
3
= i) ]
) 0n ol : 2
[§] i [ [ %
-4 e BEE I Y 0 & - ' : K ) - 5
H A H i ‘— ¢ g P 0 ¥ ' 3
(i 2 2 Q M 3 K] s v 2 . —t P2 9]
C (A w”“ nf.“ .qm .uU L 42 N ”ﬂi .'M z .I_ 1Yl .
L o - rs ~ ~ (s 'y [ , i) "4 .
Qo 5 S ¥ D g O . BT Y
=1 VG (@ -~ ] D < ¥ I - [¢] o e
) - 1 LY Qo v - A S
w. ,..w o) - V) . v ) 0t
P Ly [ i~ r- = 2 “ bt .
&2 R K3 & SO -~
s : fal - . Ve
oA &R oA o SRS R
. = £ - P I : I N e
[l 2 s [ ] LY r ra by - N g -

STLCOPCB4053696

DSW 229486



"
i . .
i i i [ o b [i .3 o il i o 8] > o . o
-1 r ri — — ~ (] ¢ ] 1 4 ~ I I ob - Cq ! L. - ¢!
(o) le! s} (e} o O (W] © 1, O (0] o} 0 (6] O HA e o {4 o} .
S ~ ~ < A3 KE — o (o} K £ -~ &£ 9 < £ O TN o} S
~ o o~ i Lo A [v] A .Q B TR R o~ ¢J 3 A4 Ml w3 s o) S4 A
o Q o 9} (3] 15} [T/ o ) ") 3} Q [ T 3 [ IR 51 o e O o] 9] )
@] o 5 0 o O o N (6] 4 e} (o] 0 e} — 3 o o - s O [»] 2 [e] Q
. P .m + 12 N 42 2 1> He) + + 4 42 Q ! 43 + 3 H » 0 + 32
"2 5] = " LY. »n (9] o 1%} (O] < ©n n ] (78] e n 149} YRR Cpye 1%} (&) 0 i
n
B * -
a - o
o o S
& & -+ 1
© . 5} ) £
F ot < Q Q
1 Hivd O 5] o] 54
s [ [} o f 3 . B I3} R M 42 42 o
I 0 4 M = I3 42 42 ] L 1 [} o i
o 12 [®] sk or4 n (D] W [y] v s [ 42 +2 Wi
S Mo 4 SR e . i
. © 0 I o o wl o 3 > ¥ 0} © in n Y]
42 & Y] ) L 1 N o I S f4 4 !
2 %] o ' i £ i & s 8 42 i 3 [¥] 3 12 9] 42
3 o L o) o R w e - 9 <
9! ot At o 3 o A > v 3 £4 > o 42 2 2
e~ 12 4} « (8} — 7] (%] o I i -oig & h I i 4 )
S R <) e L T It I = N -~ wo BN
£ (9] L ) 0 3 O He) H3 O o 42 f4 - & L
[§] « B 9] s 42 4 K O o G £~ (4] (o] 0 ") (&) o )
A ool i Lo a 2. o0 M : G 9 1 3 I B~ 3
= o e} — ~ +> G.00M 0’ %] w0 - L 1 d - 1y
Y B 3 o 9 w o m " 4P o ®w ® Q £} SR = i
2 o + < 4 ¥ 4 £ o - d £ >~ 3 3 £ f o ) i<
1 b ¢S (/)] X ot 0 Q0 L4 .Q ~ s} ¥ [¢] 1 ] L
) [ G4 L& (o] - o] 2 = L) [o] (%} H - }2 -+ 5] o s 7} 12
% 2. g o O £ S N S = R ST -+ Y < S O o 4 -4
(o] v 8] [a 42 W 42 o o3 10 o o) o4 [N 12 > i L) ! -
m [} =y 1 1)) B 169) o +1 e 5 R el 3] el vy - [%5) o) - o] ]
i .
V) " . .
= f4 . 4]
3 : < . “
i 3 . . q
M 3] - . G4 @ . . & . f1 42
4 . ) 0] . 159} . N3 [b) 2 v "t (@) %] . '~ 0 . [\ “~ .
€ G [ ~ {2 Q T ) . < “ i3 ~ [ s ¥ (] B O i [ 2D W O
‘ 2 vl o o Ul ot < 3 (el ) 2y 9] ~ w4 i (o} S 42 © 4 42 92 > i
A — v K9] 1 - ) & . 1 o M - 4 e IS (a1 s D S o (] [ -1
o {3 . Cs] 4 . . — L. . . [ 4 (& . [# o @] - [} - Q [ - ) s ) ~ .
n e — ~ > — joR = ()] l 42 5] NE) w3 ~ A 42 Lad ~ 0 Q [¢) | (@) 0 v ] e
2 ) e - (o) ot o i [7)] ord -~ < w 0 © Q I8 - ) 0 (=) §4 o o w0 ol I |
£ 4 % Ke) K< G4 £ I3 o [ £ v Ko i K] e > £ [3) o o e}y % =] o o A —y
.nlv
4 .
(4] . O o
[ (&) — 3
- P 5] 1 ~f [$) 3
« 0, D . n o wd b < 15 W i
o -2 - 4] “ ) = [ 0 += 1 oy o
< o C P — i £ ~ o~ el M 4 42 -1 ]
- ~ £4 = £ J a s - < I - -
R4 ol ~ ¢} ¢S ) ~ O O ol ] 5 2 s <
2 o par ~ 5> B A . 5 I o3 L :
e - G O ~ G 12 o} Lo :
1] i - v - 2 ey N o ~ M - o~ .
Ta 2 -3 = - D on @) - h] [ . N s . ~
o - < 1 T T = S > B TS SR S R, i :
" i P ey (] %) : ¢ - 4 ¥ AR M (& : .
L 1 3 o i b -1 N <! : P [ S ! .
I . L '] o [ [ 4 . ey - [ .

STLCOPCB4053697

/



2iv,ing. Thurn€ Tcknik 4B Stockhroin

o : ' Sveriges nadio ; S+ockholn
LLLLONG, dven prolessor - Veterindrhozskolean Stockholn:
VIS3UUN, Frilk lao.chel Statens naturvirdsverk . Solna
VODDEN, . e nr onzanio S. .. - Brysscl
' : ) BRLGIUH
e 3tockholis universitet Stockholn
R .
GDLINDDL, Hons - fil.lic. Yrkesmedieinska lashrettet Tund
WS civ.ins. Kzl. tokniske hogskolon Stockholn
Kzl, .tcimisks h8gskolan Stockrolin
St, instvitut £8r Folkhilson Stockunolin
VICWRLING, Hons ingenior SAX.D Stockhoin
j | :
WIDLGL, Benkt dirckedr Xlint, Berrvherdt & Co 4B Stoelknoln:
) v .
VINA, Lars Irilk gvering, Liljcholnerns Kabelfradorilk - - Stockholn
ZETTERITII C, Bertil Bvering. Liljcenolnens Habel f“orlk Stockroin:

DSW 229488

STLCOPCB4053698



o

Y
¢

Y

-
i

i

PCB Confex .cey; Stockholm,; September 25, .270.

PCB -effects on mammals,
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by Maths Berlin
Institute of Hygiene
University of Lund

Box 2009

S§-220 02 LUND, Sweden

Already in 1899 Herxheimer described a condition that he called
chloracne, which was caused by chlorinated biphenyls or chlorinated.
naphtalenes. Chloracne is a type of follicular pyodermatitis, e g
pyongenic inflammation in the sebaceous glands of the gkin, .Clinical
experience indicates that the capacity to produce this conditlon in-
creases with chlorination of the biphenyls. Around 10 cases of fatal
intoxication with chlorinated biphenyls or naphtalsenes have since been

described (ref. 2, 3, 4). They all showed liver atrophy and necroses.

Histological examination revealed fa.tty degeneration, necroses and

cirrhosis., All cases involved pcrconv who handled or were expozaed

to these compounds in their occupations.

Animal experimentation hag confirmed that chlorinated biphenyls and

~ naphtalenes can produce liver darnage of this kind, Chlorinated biphe~

nyls and naphialenes can be absorbed by the gkin, by inhalation or by
ingestion. In tables 1-3 Dr. Ulf Ahlborg (ref. 5) has summarized the
published toxicological investigations in mammals involving chlorm(.ted
biphenyls anc naphtalenes. The results shown on the tables indicate

that the toxicit; of these compounds is proportional te their degree of

. chloriration,

DSW 229489

A comparison between the chlorinated 'napht.a'lenes and the biphenyls
based on existing studies indicates that the biphenyls are more toxic.
However, it must be emphasized that all the experiments done have

been screening experiments involving technical preparations with an

‘undefined purity, ~ usually mixtures ¢f compounds having different

degrecs of chlorination =~ and that these investigations have gencrally
focused on liver damage. Investigations of the effect on the brain for

example seem to be lacking., So, in general, the present material

STLCOPCB4053699
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permits only very limited conclusions.

It has been shown that the chlorinated biphenyls stimulate the liver micro-
somes as revealed by an increased metabolisation of cestrediols in the
pigeon liver (ref. 9). Tke biphenyls ceem to be about 5 times more potent
in this respect than either DDT or dieldrin (ref.9). Drinker (ref. 4) has
observed a synergistic effect on the liver of carbon tetra-chloride and
chlorinated biphenyls - i.e. auimals expésed_ to chlorinated biphenyls
show severe liver injury with considerable lower doges of carbon tetra-

chloride.

In this connection it could be mentioned that a fatal case of biéhenyl intoxi-
cation recently occurred in Finland (ref. 10). A 3l-year-old man was
working in an industry that used biphenyl - not chlorinated - for impreg-
nation. The e>:posuré level was around 100 mg/m3,'l.0 times the MAC.

He had been working in this industry for 11 yeazrs and suddeﬁly developed |

liver Insufficiency which appeared histologically as'necroses, atrophy and

cirrhosis. A géneral atrophy of the brain cortex was also found, Medical

examination-of the about 120 persons working in this industry revealed 3

" additiona) cases with liver injury (biopsy) and 2 cases with pathological

- EEg and impaircd periferzl nerve function,

. In order to make a toxicological evaluation of the risks involved in exposzure

to chlorinated biphenyls, it is necessary to have knowledge about 1) the
distribution of these compounds in the body, 2) their metabolism, retention
and elimination in different organs and 3) the toxicity of these substances’

for different cell systerns and their metabolites.,

VWith respect to the distribution, we krow that there is 2 tendeﬁcy to
ac__cumulate in body {at and in the lipid-containing tissues of the brain. That
is about 21l we know. Our krowledge about the metabolism of these com-
pounds ig minute. From a theoretical point of view and on the basis of
existing experimental data, there is reasoa to believe that the compounds
with a low degreé of chlorination ghould be more casily metabolised and
broken dovmn in the body than those with a high degree of chlorination. The
turnover of the discrete ccmpéunds and their metabolism in different kinds

of organs is unknown. The toxicity to different cell systems is alpo walwown

jr’ DSW 229490
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except for the fact that liver cells can be interfered with at thosconcentra-
tion levels which occur in man due to industrial exposure, Liver injury
also occurs early iﬁ animal intox_ication experiments, However, quax-ltita- '
tive data regarding the concentration in the liver cells at which di'stﬁfbénces

occur is lacking at present.

Conclusion.

There is a2 strong suspicion that chlorinated biphenyls can be retained and
accumulated in the body with chronic exposure, Present data do not permit
evaluation of thé risk of organ damage in the body at different doses of
defined-chlorinated biphenyls., There is:_‘v'a strong neced for studies of the
metabolisn. of chlorinated biphenyls in the body, as well as the mechanism

of the toxic effect due to these substances. o
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