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oxie and health effects of plastics and resin:

Discussion

Dr. H. Duchter (University of Cologne, Germany): It would seem belter 
for statistical investigations on the reported liver function tests if you could 
compare the results'with similar tests done before the workers came into vinyl 
chloride manufacturing. Second, in one of the two plants in Germany with 
incidence of vinyl chloride disease, there is much alcohol intake in the workers. 
Until now no liver damage has been found.

Third, in regard lo low lung-function tests, wc have not confirmed a 
pathological diagnosis at all.

There should be more discussion about the cause of this disease, i.c., whether 
it is vinyl chloride alone or another agent which may get together with technical 
vinyl chloride, or vinyl acetate or additives. This -may be important in the 
causation of angiosarcoma.

Last, it has been suggested that liver biopsy be done only after peritoneoscopy 
because of the risk of bleeding.

Dr. M. L. Newhouse: May I ask Dr. L.elbach how he selected his patients 
and how big was the exposed group he selected them from?

Dr. W. K. Lelbach (University of Bonn, Germany): I will begin with the 
answer to the second part of the question. The whole group is, as far as we know, 
about ISO workers in this plant. We were alerted in December 1972 by Dr. 
Veltman's jr.-eve '.hat patients being examined for skin and bone disease also 
had signs of ‘Ivor disease. We examined these patients.

Later we examined all patients we could bring to the clinic. It is, of course, a 
selected grooo rod does not permit us to draw conclusions as lo percentages.
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B. ExpcrlmcntnI Studies

PRELIMINARY STUDIES OF THE FATE C? '. 
VINYL CHLORIDE MONOMER IN R.-C

R. E. Hefner, Jr., P. G. Watanabe, and P. J. G

Dow Chemical U.S.A.
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Midland, Michigan 48640
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Introduction

Vinyl chloride monomer (VCM), extensively used for the production of poly­
vinyl chloride and other plastics, has been associated with the development of 
angiosarcoma and portal cirrhosis of the liver as well ns other untoward effects 
in workers exposed to unknown but undoubtedly high concentrations of VCM. 
Angiosarcomas, zymbnl gland carcinomas, and nephroblastomas developed in 
rats exposed to concentrations of VCM ranging from 50-10,000 ppm, 4 h/day, 
5 days/week for 12 months, and subsequently maintained and observed until 
death.1

No information is available on the fate of VCM in the mammalian organism 
at the present time. Such information is essential for elucidating the toxicodynam- 
ics of VCM and providing a rationale to assess the potential hazard of exposure 
to low levels of VCM. Results of preliminary studies on the fate of VCM in rats 
exposed via inhalation are reported herein. Prior to undertaking these studies we 
conceived the idea that VCM might be metabolized via the alcohol dehydrogenase 
pathway, and if so, this pathway would very likely be saturable, and that con­
jugation of VCM or its metabolites with glutathione and cysteine might be ex­
pected, Therefore, much of the svork conducted to dale has been directed at 
evaluating these possibilities.

Methods

Kinetic Studies o/ the Uptake (h4elabolism) oj

Male Spraguc-Dawley albino rats of Span 
g were exposed to initial concentrations of V( 
ppm (0.13-2.99 mg/liter). Exposures ranged 
depicts the closed, recirculating 4.7-liter inhala 
4 rats were concurrently exposed. To minimi: 
only the nares of the rats protruded through a 
ber. Expired carbon dioxide was continuous! 
absorption on an Ascarite column in the recirc 
was removed from the system, the pressure 
manometer fitted with a photoelectric cell. T! 
dual syringe pump to inject makeup oxygen inti

The chamber atmosphere was continuously 
in-line Miran-1 infrared analyzer (Wilks). Wit.

* These studies were supported in part by a grant from the Manufacturing Chemists 
Association.

w

H
10

H
nJ
01

01
CO

w

:0 
: O 
i J> 
iro

t

hloride Monomer

ng from 165-200 
rom 50.5-1167.0 
3 min. Fioure 1 
which a group of 
of fur and skin, 

te into the cham- 
the chamber by 

ts carbon dioxide 
:d by a mercury 
lenoid valve and

M (10.9 p) by an 
trations of VCM

135





llT» S
■ 0 § e 5o 0 v-i- S'S ? S S 5 i C-S* £ 5! S £ E .c 8 * S £ is S3 53 O g u ^ j: If!!II § 11

m*.

IIIP

iJ0,,r U} g
•Wb'-Pi §

•, J>
i ^ ■ 2sLlffcb ^

M0Sf-Y §
sjsjta?3 ■. §

e-

ii«w

a a

2 •o

C X

e +-

Ji

5.S £
11 i o §,
§g’0'°„

? Si m co ^ 
.5 O rt to _ ~ V 3 .S •a he JS •*> “ 
© -X rt & u ^ j: 5 a
4 ?1St: ft 5 © «

x jj g ’JS
** g fc EhD g 
.5 be g 22 _ m■c s « e- ■ a u 3 
E ©
M
CO ^JL>*a 52 G
8 .§ * -J 

i *

•8 41^. he •a
•s S ^ s s+3 JS .O

24385003

I .E &
© c/>

<y

CO
o ■£-t-i *-* e tj

.5 11 fcuov) *-« C

© aj h-i■*-* L*tfi ■*-* u
•o .a 5P~
S S.-0 -c3 -S O C
bo (ft. 5 'R

0 ~
CO oj

© g 8 
® H So §
? b^ 6
p c U V
U ^-5
^ ass

iT V . 3

i/> C
>% V) rt c ■a

2 b-o'5 9 "K

.5* “ « «

K ®* - D >© a_ . •— o\ 3 <£

4> e/l *-*• _3 c G C „ •3 •= *. .2 ffi _c
•2-56 2 " H*j D Che j- ^ S 5cage™S 6 T3 -3 -3 «•3 ^ g J 3 C te 'p 2 *2 "> Ji/> p. > <. ccJ cR

£ OT P 
^ 2 ”0 
•g5 s
1*!
o.

” Q

’3'3*5*S'o'5feta

.ags JS-S ll 

§11!

U U
£Ji
•I'ti'
Ml 13rt

rt O ■*-•

a-SS.

rn rT
■8.1

•5 s Ji
■ 'VE 2 rt :'A ji Su ,<n-J3. O © J2 (O h +3

JS -EetS 
(X ^ ‘a
~ S> | 3
•s^l
co be h -K .5 rt R T3
»-s aco ^

3£ -1 Deg
H « ST1 JG to.y o *
^ § g

ill
.9 c©
a s -
I S.s

ill
n>
CO

« _C ^ c 
2 © Q- '55i ^ i £
^ S .H be - W c
o i! tj •£ £> u V

to »- rt i
c jS £ rt 3 ^45 © ^ ©
^ (U Uj
S3 g
S2 g-g^

0 rt $3
wf£
h R e© — s
1 § E

O bJD t+-i
(R

« he b ui
#'| El
.h a c ® 
b § .2 c
1.5 I g
^11?

r

•a c

J "O — x) rH
fS t-J 5 S
M’S -C .2 •$ 
,5-0 ° to H 

S © "3^ ,S
a --S 9 c

?‘§ S © O 
<3 £ ^ tS 'S

m .

1- 3 c- 
13 J b- ^.2-Scjj L 1/1

* -3 8 £ -S b
b g S3 «u he 

co JZ be oj *3 3
£ a ^ ■s J .a

is b

g Se ° 1I S3 8 e
^ fee |£

M-i V QJi O 3 ^

„ be
e I,‘5
IlS
8 ■■ is. Jts

j2 « 8
■j

)•§ a 
I b •5

^ ll £

E 8 | w

i{<l
142

rt c? i-H% >♦f ^ «4M„ 4bf O q 
*S -g 4; 4-
Elsa | Is-i 
I n 5s

•o 5© (S

© > c rt

*8.5
©“ c o
.a a « 
w 3 p
181

c* © .s

o o |
.a 4 S

*§ I

; 'J •'\v*^ -' .-*«’1 •■—’• ’ V'^.' * . >• i^' i ■'• J--r v^'v.'J'r^ ,* .'W- l-.C •' ,1x*‘ 'r3'Ai#^>».-^.c, W..*», i "'»• r i. *.% -"* ^ - ■%.'<••• ',i j-. . ©j /•).;. .v *.». ■,* «.,V* 1 • .' • ■■'./■' • T- .'{' '; *•( . . ’ .*•■. */ • t't ■ -E I •■,•'(*V' {.. a-r--V/^’in » Vf '.;‘V'-'i^ I-'" ' S'.'^ -; •_• >•'*> . »:,M'-*.‘. - 1 , -TV.ilr V,*.^.’ i':■ l-Pf-i+l'rV'Ti't’:*'?' '!''T V-*'/ ‘-r. * »•y ?f : V;©i■)*.*-■«'•!• ..
i-'tvVi.v ^ : ri ** V ;. 1 ■■ V©' •• c-':i'•>, e'v: h<-;'',!*s--^'•v V *>■'■•$.^*•j,^lS^:,.5‘..,^v^, vv‘ !:‘‘: ' rf"'.-1, •■if '-l- -•'-H • t‘ >■■•. 'JUi'-wJA '■•' I '■■■ r)-- ‘•.-•i-'ic- *1 ,'••■ ' -^Vl'J.^ift.ili.ij. vV©H'->,^5fc'lsSiV-} .•'■’’‘•'ii.'''•'/''"v' ;»*• ^ i; * tV .ft- v tli >



r;f
^a'jCTsrq

! COii “ § § ||
'li’^l’^S^’S.al-S-gi

K *►>
1-sS s 
•« i s >p

■■ AsaLt-V. ito*'*
; fe't;. .

siffr
/.mil’.*> .?:>/Vt . -.

u 3

5 +J o> 2 _ _ ..g -Sl^l S g
T j i, £ -o tS^S ™ « ra b Ui42"rj ih

s . i. »'i ■s " r «j8 ii s ?>&
"■':•§ S^ja-r e xl @ fc u e i .§ •§ •§ ^
9b X ti T3 fe .2 b2 C U&2 S ftS 0 ‘E 3

dc H e u 
« •&

'*8 .9

R E aj rtiirt 0 O
s£ gs‘8
m 8:^-0 e*§« ^ 5 E'" .S' B'TFS "si!S^rt „* rt A;-*- u Ha IS *5

s « 2 (3 I •§ I ^ i
J^f rill! °* .■?

| -S § -2 *° jj~ *8 ‘St o fc
f* - rtu^'So'oS'o 

a & as e.i's

J*.a M ®
jj jj

S-'hp a

I S’!

DjM

£ 8 £ 
_ cd *H C X 4>si

8|< S
«<S . s

VH .I' JJ
j -! i.

o> E £<
^5 © rt ^ 

M_l « ■$ 
JJ . o ^
rt ‘fa JJ ®
s i'51

t> a . v-*o ja *tj v -a| 1 9 11« .-I
a § i~* |.g
m

US*
*c3 rt «•1^- 

•a ^”s0
W rt e i“

a y •- o <3 4 r s d j3 : a •- .5 4-
A £'w Q ^

81

(/)<fi
'4^21!

11; 5 .s I

o „
H .§ 8 ky e J3 -
|llo„

I!§a S 

s^§|

c fl 4-* 8 js

•••,U 8.S ®* *3 *rt rt’

Co
®fv° 
sdr

mMtek 
l#?;^ ;,5 “■

mill

8 r's-S ! 8 § 8 a £§-
uiS^-S p^^Sa’tjE|"# = i gIs-S

a3ls^iifall
^ fl) y _ ^>*5^ *i3 W

V) o

«.a^ _ M-t V to Q. m b .
! M o 8 « B |.fts
Jr sis

§ -a"" P’f’ S ^-rl b !>'’3elllllllllilf-sili

a «
•jj 8 ■•§ 8 s | b (5^

r
u §‘3 § 9‘Eo§5 &
a '§ p ^ jj-c « * et« § • -C ; 1 J« 2 § 

2 jj d S § "©"OISSllu-r I a 2 s
^ ” pt, -o « g £
^ _, ^ <l> >- p ^0 rt

c ‘C C_^Cs^-a .3 s; «
ol I ||^|||

>4

T

*e

■d « sga ■£ 3

&!!

,2 s a I b . J S 8 ^ I “
| |g T»
S 0 . •« 4

*J3 rt O X *j
d S •s-5’5^^ 
2l-s a^'S s-S-a
§ 6 .a .9 « > S.r S'3,^wSc3->;|’
Ult^t

l!’il If^lfiai^.
— ^ ^ C L- a (niSTi'^TU^t3

S -
aJjb S| «

g£ sf?js a 

! j 8 8 Is 11
= SSi« „ s|

g -a *2 1® U| J{ -S
aJSj^JasjS

« •« I •; s * s
° K hi} ^ ^ <n

319•S 3) o a

E s

’g'l’0
^ 8* if
8 «|

a u u 32 ^ m .s&
2 23flrt™:S~rG4}5^ •3§?r!^

3 *rtG « 5 O
w w K a ^ .*-*

2
a 3 S3 fe.i *S ^ 8 a

p M s-1111 = I -
« s -s * <« « s 8? ^ 5 •§ i'2 1 E’0 8J 

- Mis E.a B
hB5<j3^^9.arbl|g

•p. . i *s | .§ j ■§. s ” r -s i

i 11 ^e c

* a« 1
_ t/j . w <✓>

tl!ls:i!“°

IS

■u .o

2 g I l 5 |
1 S'S ill
sf IF1

.a JS *
SSNsii

E « ^ r a >« ®
2 .SP-§ a s a h 

S | 8 S ? x> rg Ex a

ft

8

Ip.........................

rxM’ ^' '■■ 1' ■
[* v^t*4*T!.7s^^ ■■■ ’
‘■te III ■

V
a e s S? i-ai | U ^ a«--g ’Sg^bg

Bt- .S2a ‘'I-3 .MS* "IBS' . I
ba^a.a b *® ti-L^.S sg rt n M r‘^3 ^ 

u *i « ,* . (( F.4 S.S3 fr’S
I:s ^ 1

3> „, 0\ cJ 4< i-l 41

J „ 4J
R S § 3
^ O
a 2

m&*'*
rt ^ Cl,^ O u

eE S u. ~ 5

?511 III 81111
." o F, I .. .* nH _ V. to.* ar.EJH J£

118.
b“1 «i.s* ST'i-J



,'?)' 'K;MV* * ■

ill'll 5

a S S'6'fl o •nl c a e cvi jd t/i rt

3 rt r=

53 jh 5 rt C o< w )n

|e 3^ d.s i s « 
8 i

E u 
8 8

5 I -g ?■ c « -i? ° ‘5**S 8 | .5 fj y s « S - *§ g»5 I
■s | | S 5 *1 o * c * % | S | s l s | *> 0

e3 §*» g IS .fa

o *> *2 »? o .9 o So^c9so*r*c^2 > u «u > <4 &• & C £ M u rt £ o> .3 O-C^Mh Cl,+j CO 0J U«4h

d (,rt+H > u T3 ». toC Jii o C* 5 3 e ™ c eS uSoS^su rs u.sjS i w y.=« W « I- ^ <“ O 3

•5
-. w -. . . • •• »-

fS 5* ®5» g-8
^S^'SftnSSfl

,2 rt T3
•o £j D ^ _^ ^ rsS « y

ssfes

;fe
fcs'-o,', .. „
TO$v>. -g;4a.!3ii m; « a *
.WwS-S■'"'•■£ •B v

K-ftS'*t *S&v? b?.v

pis

P&’&iffliS:!

_ * o

Jin
% I ^ J i y
& * d B | 5

|.= I ? iii 
% I -I -s ^ H .§
u u > o O to

ifi .5^9 _ tl • T—
^^OcSS'Og *!fiJJ8 !-s

B tuO.2 ■% Ji - 3 •£ B3 
'§ U 8 s ?§ fl

« fi JS* Ei£.§TB1s
o
o



—n^r¥iii.-ii^iri»iiiTi-nri,Tiiinir-p-----i— "i- r— •

ill®

•|;hs;: -.

■'■ ® ■** 
.fc'IK •■*:■■ e

..3#fesv;- .:: -S
■. rg

:#|sSy£-,V :.

■tei'Ji

I
ooc
§u

■ v.« 3

:V'•'S.»VlU',i::r''i ■: ••.. </>

on t-4 <u
C 0> y=
U CO§Vh u

ui^2-3 
a '■£ 'S
C *0 ^ tJ
§ 5 8|

.nfrt «\g u
o C t/>
s- £ 8 8 
i-3;-5
IIs<o .2; i/>
-•§11

.a o.

T3X)"0 li WjS'p'O 
ijCVugtlS''rt rtj t .i— +"1
S3 *3 S
•^rs ,§>r~: ° *> 
•so-s 3 fjl:§ °

§^42
■2*
.§ i-Sw*gJ-f a

k 8 § | 8 

& i L •g *v S
• m-» m ». ° y? X,

* si
co ^g^fOfcp c *</)«£•“ w: .2 I' * S c i .& § a -a J " g » 0

^.SlAVT £ •« IfiJJ
« . s « d § ^4) flJ >%o 2^3*t3 E ^

a,. *it* 11a! I; a ] 111 i! 1 * 1111PI f 1 Hi 11

f l[^ J'f I 1 ^ ° ^ '•= -^ £ §" » P 11 ^ S £ -s' “! H £ g £ (£ % *5 §. „

uO CX
■S£g^ JS^»E^aS|£cgSi£su2&
D a qI§8&tslil5Hlg-S.safi

tfP'1 ®®T3
.■ p- 'feSfe ̂ Sj!,:’® *>$4® S; f.;®~

>v: c •■ cO ,
;■ s

w
,|1 

■6 a

, *hS J 'U • ’■‘I'J-

V {/)+-I• 0CO
„ 1 
^ t?

4#;r;; ■.s' ■*rt-C
. ^ p .3

•> w> x*c
M$.(V %. uAW h •'.: g
lite^o® *5 • 8 «* w

£■ . :s « fe
N JS « TJ

o '-5 £* 9- Si

5 £ TL‘P 1 - v | -5 g pf

‘ sf Ssj.1 |I| 
«p?|fsl| I si

•G “ -
"S, fc «* s a *a -a *5 v 5 * k -S i 
ij^GsacS'as*;^?

- e a s I -s « 2 S f ^ f •§ % *2 3 g -a " J “-g £
s. s> § s •! ■'■-■- *'■8 *ot rtCu

iSbl^.tei.;.- o •« a c
:® 2,-s.

o « i 8 ■£
. rS CO “

^ J g^-s

* & | ®'?g gSl|®'i.'l5fMH5
Wipes - 211 111 s g £ -S! !i s j

%^ « J » 1 P t.1 3 l .S ^ S is
^5 t/i *Q (/} CO U £ ca 0+5 0+5

WH''

**i< :r#e

£ co g .0«4 *^-* • o u<

•« J I i»-s

ilH
+ ^ I- rt ^
■s a a_ nj rto c/J

8 ’“ 
rt

3 + "J v) o £
s-^ & _

^ W MM

T3
o g s c -as - « 

S? S S -s. 13.E. 0 g inrii
^ g5™a'P*3-s h s;

t3 ^ P +.» *0 cj stj *3 3 C c ^ x

ro o r! l ii ft

8 g 8

i ij a S « 8
.-■^.8:18-a! g*«

•a a •£ rS “ "E b £ -I ^ X g
^3

■g k w0M <M
a ’g *5 g J8 -a rt .h
O •« & W Vi Cl M in t> Ui*4M

V; l V)
2 § 2. Ss.1 &-|
X U .2 3

a £| -c
53 o —« 
w E c

:3 nJ
*o i! 

a
o 3

O (X 
Xo ^
&li

‘Cns
i-a ss-s 0 s

^3 03

8 s 1 ■? | 
&s 1 i.s.
^ , C rt CO 
o o ^ w
ii» 1:

. . 4-* | «i
.•9 J S3 83 *0? r*
.2” C aH

5. S S



u Jp3! iis',3 5 o O
m 6 * rt +3 si iSlSiS.

m

*. .S2

rig * 2

* - *4 &
& gj
D-fl « 

Wt « a'o
CMteKp-M-a •§ 3

(A

; j& , • *d 4h 4Jj: u o j:r/l f .

Si ^ '« •-
£ rt *o
fc °t/2 .P ’* V- 

V $ rt £ ^
^ * o c .Q Z. 5 +* -c
L) CL o O (A 2'-/ *-** LO u c- <y u «

8J-
«

— LO U w 
MH fSl ^ «T5 w *J

OT
l.-S \

™ ^ -M
X -S

^ 8* 8 S M 8 R 

Sl 2 Sf“ 2 «

^ In *5 4> - ? *-! -rN- *a P

0 *c

V -*-* 3
T3 S <2 *a
l?ln
i» |1
EgS —
ft £ O
esl*

{!«
111.

Ill-
"3 4) T3

C J3

-O ^ d, Ji! 2<u . y- *7? a•!£ ftj 2 .€r r*
8 ^ fc’l IP 9

:i:si:sJ,g
IJE 03

24986007'
5 i §

a as
3 *sf

g . s; © «
S>()i;8o|i5g{i.s 

fa rS £ ^ g) •■§ fS. T £ <c^ _ qj

a ,-P ■*-• J3 3 ,= c ««

t

• © £.2
V -M ^3

°;5 s

fi-B s “ 1
? ■" 3 

•§ 3 | *8 BiilnjQ ? a£ in

i* i j|
*s s«5 3 /5. 8

,3 MS C
I 1 '-6 ^
Ob 8 .3S ^ b
‘§11 > g*25 u *2^ S•y g of 3
§ § 8 8

■H P S 5 M-S *

§ ■S
ii ilP-si5l|
"I'all l * ••* a

5 ?lil°i

D
•a J
3 3 C 45 e

i .2? e? Ci( 5 4)js-£w b"S
l-i

II

ja^ i g vslfssS

ihn
I H 13 §U O

;!| III
^p^V'.'c .i? ft"iL-5 ... '■ 2 8 S o -

-§•« « ..So U^S

.IS'

f*RJ3t«'<*{ ««2'° 
H.' 5P'1/1A] . TO . W3 ""vo «■.«

8 X
$£>?”8nv’w: -a

Vj *J
aa

C/2V)
cS *3

2 S Sol
b fc V "rt «> Z 2 'CC

Sl|-a s
4} . s .53 fc MH be

5 •_ 2 4C £ -a

11

o «o >, £ a
g £ 1 o 

g Jd ^

SKiVF' ■a g S

P . -*-•
* -= I 8> a
ft ° a S'S -o

rt * „ -0 jg

i. "o aa to -r 
= .5 »

'g. 3

Z3- ii
.cl'?

“ 15 S jj

t/5

! •§ I rt 1
i ^ -8 ’>
!l»?i
I f 1 f. .9 ^ 1 s "

I’slislfil

,, -i * y,v; <

.2 ^3
III

•s | g 1
3 3 2
, S 3 « 

w 5 *5 ®
S % | J8* •s ^ 8 «•
1 tf 11

il,“ e'°
I >>-* I §; a .2 ►> i 
1 « =9 * - 5 0
2 „

i o g|o |

! £ 0 5 i3 -M ' t! ° n t! V 3^U s-2

!l°lll

IMitl
1 g § o rt -8

ii.is.9i

Jl11 Si 
|! S.J3 s

S.J« |
S -a ofjj C

■B 6« °S 5
'•§ « ^ J S3 p8
> £ — b g•g 2 - a y 
ii . o

•a S
<2 vrt

rt g'E

-S88 u 
43 rt S' 13 S .♦O i .2 e is cal?

§o *° a jf 
•v a so to’2 & 
ij 3 B 3 6

£.$$■* v ..

W o - o

MU»

Wo- o

„ » W o - o

T
5^6

w w •• w
II •P<H

i It*

« *3 ^
Wo Wi 0O

H
cJ CL hw ” <s

3.
.fl fto

<
';,[



11 g 2 _• ■§*3 ’B
wsaiijim
.b O .33 t! o 
o-o . _ J ►* w o

U»s|8llf.8isT.e 
Jlkt§IS§io'^ JN. !2 * 8 ^ § a=3 -S

■S ? s'« *8 §:*§ „ -a ^ ^ « H u B 1*1 S JJ « ^ K -s ft .,
*-M c ,2 w ^ n) M «
!« .2 n A CU ... ■a

>i.5 £ nt S u C b-^

fist! flfHilii^
5,8"Ts1§°,tH8S&o 5,a*i a -w ^ a ^ ■ S E v> «. 0 « S 2 h o 'o 13 .. 0 a u .£ .S £

sS. *11* M
► & •« fa ™ -I 5 ^ •

y Sb x

s J3 .&
“•5 g .S t!

S 9 s B.'S-S il 9£ rt g « o 2LtS *a

mh .S 4J
O .s -a

vW>v 3:^ H’S'gS
i,; to t-^ >3 2 « .u ™
i^v" g-s * &>8 fc |

?•: j :•■:■ o ° *s & ° <u o
■ « a 8 b ., fc .*C iif Ui 4^ i» . f-

■ * - rf. -s ij * £
* Is ? ? p '*

*««~ § *5

. 3 53 So 5 E -s
:. I .S *2 8 fciii o §

.jjsw $Q^"C®5jrt!S){?|0&

zi ||ii|!iSli.lll|il
Li I? isiillif! 11

flj

d-r-,5«”Cww riutf
1-aS Ilf ll^it;
►.Sss-a «l “S!*'*J‘

| *§8 gflj ’̂g■s-f g i-aSlli|l

i !fl^'o4;p'K’pSo^t'cgiiu

il 8'slllllllil's-e

Ike/1''

3 4 « c fc& 2 I *" ■§ '§ .*
l>j - 4; ^ J« fc, •« «g J73
O’S-SSK ^JS " "« ^ g-5 8 ■g<c^1'Eg 3 s M ‘ >

■S;a s|^,.

» tj ’i J 3 
£S8S

> "•sS'D ^

•js n fc E ■« u S .s ..

U ? w 3 *3 C

si11§F 8 jil6!

! Iw i* I Jj fi {§ HISIH II
v) vi i+3 e3 +3 rt »—' +1 w <w ^ C ii u p

S 8
&o gg^ssg
S *3 II) « N) IA H) «
m £

-< G O f
ill I?

i mill

Ah A- Ah Z tf Ah

jj v §••& rt g i
^ in §8

•s Ji * sjs 
^ •c s ™ K >

&sla t'l| l^s
*■• H "

,!S C B c
JJ O *N H5g 8 c
Mh w H «2
o s

"q ® +j

|Jsl
Mjal



i O > 2 t ,«
4- E o 2 § X £rt rt +* rt 4-»

a ■£ -g H '8 Si < 
£ *3 re -o o< *«

~ 9.
Iilsili

X •s £ * -5 s JS JK w 1 5
c :

M*!.; ■
Lv'Vlife* i

IP
hr $*' li1 s<
\m&

!i‘-J '-

i®7 ?’ :

P|r
imi |-

p' -O .•?

if

|gp|

itllll£!:
P|vH5
m&W
mmi

I*-,

£ £
H *rt

£isj.es* C.C.
O O O O O <*

teg c* + o t*»
*3 8&8SS8

883888N « N N N N

^ « o '§
sag s.*s

■sss'ja'S' £ s e S g a
“Iff I*.
e o 3 i D ^ :

> :;?v» * la « fv
■■■. * * ® $«►> ’ » o J < -

,., . P, SS I ,
^ < ’ ,v ^

• *n *p I c C c§ *.0-0
J» £b|
<9 +-» ft

1 i
bjo H5o *o &H <L> O

J -5 \rt h -c' g * -s 1
2 u _ &

U *-

CO

j^l!

& £ u tt
S u s 8 > w « *3« n ti
b .H ^ *0 
5-S §5
3J.S* 
is &r-s

Mh ^ ~ N

C V? 1) C * fl» 4—1
Cl S u§
Q 4j ° £
S re £ u 
Jh S K* v - C rt

8 .S
g O 1/1 v. •E $ JG ^ p ja* '4» re ^ « i®

•£ U S « 42 •
^ b« bfi 58 *> .£>

ef.S £ u 5 *

!§

S'5 « W S * i
B *2 Ll, *j Ji 1

« |S § H m-, '•

I *3 <2 J a S’
, J2 4+-i £“H m n

as*.
i £.&■;
if g|§
Li ti
i I* a 8-83-

i i ^ g 11:
> s S _ g ^.s? ts S -13 <u* -O S 3 4J > *r3)Cbo>«Tw™i s - *5 •&■? s - a

a^s-s^x
3 ifi!

'i S | •j J £.£ |
5, ™ S re 3s’ w j g a g
_ **« a. <u P o3 rt i r u re in i4 73 O. n-c

3'p“

sli

CO v <s>O vj to
*J3 3 Oto

to
•s. 8 ■&
.« §■

5* S 4j i> 2L o.

to O 44

m

a £3 fi re * 0
>« a,2

£$ J$ +J 
2 c/T <cj rt c .
8 a £
1*8 
g *G MJ3 C -w ’P rt rt

0> c

Cl

•U'
E re «

1 i §!
- 4, .a *S 
a *23 ti t)
Is 15U ML .- £.• '04 © 5)

5 « § .
}*g.3-
) .

j a; O u ^ O [rlC r v > <u H W*55 -m $ -c fin
^ •. •© L-4

“ u 4» « E^ |H "O .S 41~ O e ~ 4-
-*-* -m re c_i
2 « « ’S ^
4> « G rA U

5 rt « ° ^ 8G « g X'C 10

• S S *0 e 3 t! •£, •? !S 8 8^ ?|

4s re

t*W o &
+j 41-2 S 

S .H.S2 ® o re 
n H 6. ?i 

*§ &o's g & e <
s ll ;|l!

'C/5 S S S

to *©

A*

-O £ ~
1S j 
■a ig -g

.C >G

4rB *8 ^

O ti] © M-4aJ ^ fr ■ 4) Oto *-• e > .
SSO^jB-afc'
j, b a s - « s aI ^i « 8 s'S “

*« >s 8 H 3 3 S® v 5 *0 »rt «4_^•sl^-5 s °

Hi :•*■§!!£ - 11 J 8 * ^
rt-^|1 8 |-S G

ll^lj §11
s Hi !§ 8 -g u & &
a. , 4 is 3 8 .E .S

't

■..•i .-•'t).i •

t

- " 2 S R 8 §

2 KSc-i*.o * e e a ae i

8sS8n

888883882oodddooeio

ph w.
£4 Oocsoooooo

0 § 888SE89

* %

w



.Vrb?:'&'*:>rr t-
ffS"V1 *%y>"?^Ly£ri '’i •‘•^ - -jift1-** ■ 1 -^,*^37;.

»■':' :■ •:. ''ri'frSVy •w-v-T-v-y '■:: •■ ■'•',■.■■■■•.-•■
m
IK
m„-r :
mt’,* 1>«'?: r

i'.S?i ■ :$&'.

; ®'■
#;.

%-t k ’ ,
&v“ '

: fef'

jt 3 o i ~"rt •
%', X> S ‘C ».• -B 

;; % *§.£►,
m-'^4 -si 11 

I'll a
>Hsu.• a/'v' \ *\ i

'ter- •

a&vffc.... _
8 j$

■ w o w (u u S C O *p
2 8 *6 % 
b ^ K 5

ixSfV^v

STs^

■ § I E '0 5
■ * e -g a *
S| re C s

. O ,2 -a O A
42 «l'g° 
s * | H n 
■u .S 'c v. S 

. © a §. I e
s u t 8 &
I b « BE® 5 4) c § y
be o S rt

■f b! •* ■$ §
•B .1 S3.'6P;h "C 
« u |'c rt >
W ^ rs *5 &o oI ■« .s 2
c e >. ’S

«4-4 (/) jO «Q »C

i£'8 il! *1 •- C J

4> W W • C

sl |3s
1° § 

^ no h <o a P V </>-*-» 0 <U rtj
z;i&«
2 § _ „

P 
SP

y y’d > w <u *Q &o two 5

_ +j w ■=
fi -o rt -5 *
§• s •§ _&•
B •» s w

"{« p O. a 8 V 3 4> 3
b .2 ^ g

JO M
4J

W § '21 «
-B § t P~ s £ ^ § 

1 &|11

^ «4H (/) Uo v't:
iMs

2 e §SCU c> d « 1 e 
S^J O 
" ii r
^ s< 
sc s

rS 2 3
2 T3 o u
52 u a
4> 1) ”B rt

■s s s >

T

A £

b«

•» ST.P

r *3 u .ti Jj C W e ■M V > C y bo y ■*;*0 rt ^ h-1

„ E'S^ . 8
til ^6 
sail

o
111 
2 D B 2 T3 -

"S •o o
^ I’S 

<1

W VH O

i b & a j»: « Er 3 .2
B S3 rt 2 2 <5

E | 1 ti

§8g5'
-s-2 *g N Go u

; ^’§ * -6
i J* t! sfi K. O tf)0 SP<n rt■ •— G
1 'i ^ g 

g J x a
•a t-1 c x.V B 3p
fi

« V n? w 
.js'rtrt +3 o

M O
’■P _C O
|S g * .

rt rt D ”
i
rt e ° „ p •

S?i-S JS Jl 8«S-S^ 10 8 I ■§ hoJ ‘i
*!" SH ^

<« 2^ I &2S
1 S!il-s^!^ * t
l|-s2ll if6-sit 
&s e s M2!-*! 1-1

cc rt

<3 W
sSsIfilsPs •& e a

o cr 6o.^> s ti *sra1^ *a -6 5
in

|;A't- i h
■ (J

if©S'-.

S/-C-

* S'
• f 7 -S 
a 8-a

■ S< 
■1‘S K I'
i >*«'^ (XO •P no
C.S § o > B 
.. ‘5b B >b 8- e 

-a &. ° §Ba >U •£* 
'.? W ^w ■V5 rt mhg 8, e M
o.‘§ 4)

,!° b | a
co "O U C

.a a g tc 1/1
'9 Hi) ^0

i I a. -S go, Cu 4> ^ O +"*c u *Z3 f )
;

' 'll 4

^ *c P
® O t/i
S « Uv> rt ZT rt h Q bfl y O

■tf « I
§•*!
8.g ^

C 4) M-*
.* o rg w 

■S J2*P to 1> ••*‘wow •■K 5. C

u

.11 8 g
u 3 2.. o B H 

. „ 
a ■« W fi

« B B -g 2
pjji^ B s

. *“ g w g
J <5 J I g 1
m f > •* 5 .2 S3

o « 2 72
E S3 a
8 jn jj
t J .g S. «

O

S..S W uO

3 a,Oh u

* S3 o a w
’ 2 'f « *wi w rt <y o ^*o i u. .H, <u
■4, S ^ H 3

•fi w c (3
I

; ° § .E = I
| #• g « ^
i S 6 S .2 rt

ffi y
.S V *4
|° S 8
rt is

0 W
(d £.8

•5

S’fi.a
u

eg?
.8.“ a

rt« &«

*! s i s'
O yj Q3
P P fc«D V 
p *5 O g Lh

7 B » 8 C§ 8.. 8 o

B p ^ ti 3- fi - 2^

& ? qa>> 4>

115w rt *0 JO rt +3 <jj iv

f 2 T? O £

5JC 5 "3r i: c i» ^? P rt -P Oh
i < 7

i *o - x be y i- •! aF|« g,

* ’H J 8 H « •

i a -a * £
j •« X 3 2 § •
l^fi ® 8 o 
1 ^ A § «* c

‘111 °| 
t W rt {J aS
& 6 st* ^ ^
S •“ 1 .™ S ™ « v. 
S^g§§
831* ^
?:« 8. % %

g S ^.2 nsEEgPuU.-
| 8 -S' fi | ■& 'S 6 1 tJ| -e §Ji

•gs
sa S2

E«.l 8 S-88 a 85

’2S7^rt«"--8-*!2a
9 t -g | a -2 8 b* ? 8 8 ;
•f 81 §• .'roll's s’5 75«el<e4ifi-2 44I l ° m > I | |.B v SS^ ^ TS«lMw3ff<jk«c
assSfi-i,-:,!!!

rt ^ £ £
5* jj c t3 « ^ C) p.'*! O S **4 V C S

! *1^1 **?. i*l if

15 m JZ'x:<U t ^ t3 feu Cu C ^

j y 5-V3 Jfl rt
P rt .E

^ . g | ’S 8 ’S’
~ - ■£ P A 3 E ^ -s a ~ ~ S ■

5 w E «o

2‘ujs.a ^ -s p c
o rt * « *a c w X w w a *g 5 $ i y x Z ui ? o Jq <

53 w -g ^
sc g a uu O C O

mr ^1
K3S&RMR9KI

rp ,....£ j
I ‘J* ^ .'¥• - §.
per* 2 ; 3

1- 'oJ -‘-Hi

rt ^ £ § SI 2 I § ^ § s J -a

«-«»■« u . J= — -

|l " 8
s s w ^ ■
u is. g •&.

rt- ^ qj p-i
; 53 j. O 'C 
U « rt B ^O



life* V. .
I '*■ '

J ; .. H O
1.^1? . f- o 2 £

4> +J

C'J c

g Is 
.11

to V

«'*V.
§ §

§fe«c8 1
J&KI~

* ^ * fc * « -55 £ E s

i-Sa|I.Sl8?S

t E I|2 g

« c fi S jj2
d 4> 2 E s 
8 4, E g s 

1-.

iH *tJ
S3 **-• 
o u
? 3 o d rt ~ _ O
3 §g o gf*H

► £ u ° 
T3

rt sc

4> 8 b’S

&

g-a-g 
‘go ^ &
Wt/)

■ 0 3

I.

asters.

4> 4J •* .Sr hr .«j 4; 4>
fl'S EH B

a0 S ^.d ► c/)
WJ 4—i

Is

» "3 o
e ts S c s^ 3 O MH X
O ts .. Q **
H O .2 m-*
st* b £ oa & s 1 u
C rt J2 J3
J | > HH ■■JJ

4> p 4> * v
H be .& “ • b
„ .H 13 °2 s 3 u-.t2 5 .« b

I
* f « a •*: 
81 - £
® '* S 3 J
7? V) r—I ,<J
0 ts .. b «« 3

’t w CO
0 •£ 0 8
-0X3 S -M (0

D X5 g
S gg
III
3 ii.O

rt ^3 Cu
” 12 .2 

•. (/> <y ^. t/} *-5d h p
H 3 b

j£* XJ o_ O w 7kC 52 0
&S£

e .y
Jfg g4-> W <4-*

U £ M-* <u Jd® 5 p

1,1
4-* O c••■ «c c 
4) rij g

H .9M-l -M 
0

8 a 1
gj -s 
E S KO H -C U &, ?

■ '■7s!SK*Jiw{.’ \,v> ^."■•.. *ar ■I > ■ ,v/S -tt ■I KaitSjS, S' j 1 .
te&x ‘-ii

|pfcj^§ ■ 
liters*'

easei!N O O M M

aaee c©OOOO

«isisisi 1
0000

I !tj
lil%l

4) f^‘ D J2 4)
3 £ &»!!

W rt co 2^
3ts ? - u 8*
- . be 5 -P
§ 3 .3 h rt

Ipfj
» « 33
blip -g 
11 ts §

•S.’S 2 g §

" J|h £ 
3 w B •« s

C in o *C 4> U3
,o £ ^ «
11 i 1 £

IS- II
, ;> ,ri >th o^ Oh

M H hO 4> c0> > ^3 .tl x; 53 oo u*3 mh .ifr 4)
4> w a
N'8

y — 2 «oi g E rS

£|£.s
‘•h^o

g 5*
N
3 a ^

•i j

d 4> bjo -*r:
•s s m &
^ 'o' i ■,°

S1 -8 a 1
10 43 rt _ g
$ *, a *3 •§

I &

1? a gf
^43 §

.. rt T3 ^ Ja
43

2 g .3

1P 5 «
5-ill
•o O <U U-C

Hti 1
m2 0^3

^ b S -§*
a jj 0

83 S 

: 43 ce "0 . ?

sc i

tf
^ a

■Si

g rt *3 |
1 ; 2 s >>
is
2 •« s y <-0 g J4S «
dJ /S -M 4)
1 g 5 8 y

.3 «j t:
IS § ||
d tj o g fi

— W .S
ii g ^2 

3 i *ts -a be
^ fc S •§ rt
I ^ 7
rrt 1 B &-1 ... 9 ' r/t • m-•'ilis.

itei®
i/.Mj. î
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