7881

Report Number 30

TIER II MUTAGENIC SCREENING OV
13 NIOSH PRIORITY COMPOUNDS

INDIVIDUAL COMPOUND REI ORT
3-CHLOROPROPENE

Douglas B. McGregor

July 1, 1981

Supported by

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
Division of Biomedical and Behavioural Science
Experimental Toxicology Branch s
4676 Columbia Parkway, Cincinnati, Ohio 45226

Contract No. 210-78-0026

Inveresk Research International Limited
Musselburgh EH21 7U8, Scotland












AUTHENTICATION

"I, the undersigned, hereby declare that this work was
performed under my supervision, according to the procedures
herein described and that this report represents a true and

accurate record of the results obtained."

WLE

D.B. McGregor, B.Sc., Ph.D.
Principal Investigator

Project No. 409959 Report No.

1190






TABULATIONS

The table numbering system used informs the reader to what
the table refers.

AT - Atmosphere Analysis
BW - Body Weights
ubs - Unscheduled DNA Synthesis
ca - Chromosomal Aberrations
DL - Dominant Lethal
8SA - Sperm Abnormalities
RL - Recessive Lethal
MD - Multiple Dosing
M - Males
F - Females
Example:

CA=-M24-1 = Chromosomal Aberrations, Males,
24 h Sampling Time-l1

Abbreviations on Chromosomal Aberration Tables and Appendix

Tables:
BwePF - Break with fragment
B w/oF -  Break without fragment
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LOCATION OF EXPERIMENT

All exposures of animals were conducted at the Elphinstone
Research Centre site of Inveresk Regsearch International
Limited. In vivo studies and autopsies of mice and rats
were also conducted at this site. Drosophila breeding was
undertaken at the Institute of Animal GenetiIcs, University
of Edinburgh. Slide reading and the unscheduled DNA
synthesis assay were performed at the Inveresk Gate
Laboratories of Inveresk Research International Limited.
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"The opinions, findings and conclusions expressed herein are
not necessarily those of the National Institute for
Occupational Safety and Health, nor does mention of company
names or products constitute endorsement by the National
Institute for Occupational Safety and Health." NIOSH
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SUMMARY

3=Chloropropene (allyl chloride) was subjected to a tier II
mutagenic test screening programme. The assays used were
the following:

1.

3.

4,

Unscheduled DNA synthesis (UDS) assay in human diploid
fibroblasts with exposures of 3 h duration and concen-
trations up to 9,900 ug/ml of culture medium.

Dominant lethal test in male rats with exposure to
atmospheres containing 1 ppm or 25 ppm 3-chloropropene
for 7 h per day for 5 cons.cutive days. Analysis of
test atmospheres was by continuous infra-red absorption
monitoring at a wavelength of 10.8 um.

Sperm abnormality test in male mice using the same
exposure zonditions as in (2).

Cytogenetic test in male and female rat bone marrow
cells using the same exposure conditions as in (2) or
a single exposure of 7 h duration followed by sampling
after 6 h, 24 h and 48 h.

Sex-linked recessive lethal (SLRL) test in Drosophila
melanogaster with exposure to atmospheres of 150 ppm
for 7 h.

The results obtained were as follows:

1.

2.

There was no increase in UDS in cells treated with
3-chloropropene.

There were no increases in the frequencies of cells
with aberrations seen as a result of examination of
bone marrow metaphase cell analysis.

There were no effects of 3-chloropropene in the
dominant lethal test on pregnancy frequency, numbers
of corpora lutea graviditatis or implantations, or the

frequency of early deaths.

Sperm abnormality frequency was not affected by
treatment.

Sex~linked recessive lethal mutation frequency was not
increased.



It was concluded that 3=-chloropropene was devoid of genetic
effects detectable in these experiments, although it could
have been tested at higher atmospheric concentrations.
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INTRODUCTION

3=Chloropropene (allyl chloxide) (CAS No. 107-05-1) is a
volatile, colourless liquid with an unpleasant, pungent
odour which is manufactured from propane. Propane is
cracked to give ethylene and propylene which undergoes high
temperature chlorination to give 3~chloropropene.

CHyCH2CH, cracked .,  oy,cH=CH,, CHz=CH;
p-opane propylene ethylene
Cl,
500°¢
ClCH,CH=CH:

3-chloropropene

It can be used to manufacture allyl alcohol,

C1CH,CH=CH, saponification > a?ggg’g?:gg;l

or glycerol,
C1CH,CH=CH, HOC1 > C1CH;=CH-CH:Cl

OH

HOCH, =CHOH~CH,0H €3320~ C1CH2~CH-CH, slaked lime

glycerol 2 \o/ 2

or acrylonitrile,

C1CH,CH=CH, i » CHy=CHCH:NH,
allylamine
-2H,

CH2=CH-CN
acrylonitrile

(Acrylonitrile can, however, be formed directly from
acetylene in the liquid state

acidified CuCl; CH,;=CHCN.)

CH=CH + HNC



Properties

Formula ClCH,CH=CH,
Mol. wt. o 76.53

Sp. gr. (20°C) 0.940

M.P. -134.5°C

B . P e ‘ 4 Soc
Refractive index (20°¢C) 1.414
Flash point (open cup) -28°C
Vapour density (air = 1) 2,64

It is insoluble in water, but infinitely miscible with
alcohol, ether, acetone and benzene.

It is reactive, both as an organic halide and as an alkene
and participates in both SNl and Sy2 reactions much more
readily than the corresponding saturated compound. The
double bond facilitates C-Cl bond cleavage in displacement
and substitution reactions.

Toxicology

3=Chloropropene is a hepatotoxic agent which certainly can
affect man. Serum bilirubin assay is a useful indicator of
hupatotoxicity, particularly in its early diagnosis, so, it
is significant that hyperbilirubinaemia occurs with high
frequency among workers exposed to 3-chloropropene (Hallsler
and Lenich, 1968). Certain serum enzymes (transaminases,
lactate dehydrogenase and L-glutamate dehydrogenase) are
elevated greatly in workers exposed to 1 ppm 3-chloro-
propene (Hallsler and Lenich, 1968). It can also affect the
pancreas, as shown by the depression of trypsin and lipase
activity, effects which are associated with the activation
of enzyme inhibitors in the organ (Strusevich and Ehshtat,

1973).

In acute dosing experiments, the dermal LDsgp in rabbits was
2,200 mg/kg, the oral LDgg in rats was 64 mg/kg. The human
LCgo is about 3,000 ppm.

129 ppm 3-Chloropropene atmosphere inhaled for 1 h by mice
produces considerable pulmonary damage, liver damage and
slight kidney changes (NIOSH 1976).

Vapours of 3-chloropropene are quite irritating to the eyes
nose and throat, and contact of the liquid with the skin, in
addition to local vasoconstriction and numbness, may lead to
rapid absorption and distribution throughout the body.
Unless it is removed from skin, burns and internal injuries
may result. Inhalation may cause headache, dizziness and,
in high concentrations, loss of consciousness.
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Chronically exposed animals show degenerative changes in the
liver and kidneys. In a limited study, 3-chloropropene at

a concentration of 3 ppm for 6 months failed to induce
tumours in rats, guinea pigs or rabbits (Torkelson et al,

1959).

Because the compound has a very high vapour pressure at 37°C,
the standard plate incorporation assay with Salmonella
typhimurium is inappropriate and fails to show any mutagenic
activity (Ames et al, 1975; McCoy et al, 1978). If steps are
taken to reduce evaporation of 3-chloroprcpene from the
plates, then mutagenicity can be demonstrated with

S. typhimurium TA 1535 and TA 100. Rat liver preparations
were not required for this activity (Ames et al, 1975; McCoy
et al, 1978).+ Activity can also be demonstrated in the

E. coli pol A" /pol A"system and gene conversion frequency

is enhanced in Saccharomyces cerevisiae D4 (McCoy et al,
1978; Rosenkranz et al, 1976).

In all of these microbial tests, 3-chloropropene does not
require special activation or, if it does, the bacteria and
yeast are capable» of providing the conditions for the bio-
transformation. Rats also can metabolise this allyl halide,
sulphur compounds being particularly important in this
activity. 1Identified biliary metabolites are glutathione and
cysteine conjugates while urinary metabolites include allyl
mercapturic acid, its sulphoxide and 3-hydroxypropylmer-
capturic acid (Kaye et al, 1972).

" The objective of the work reported here is to study the
genotoxic potential of 3-chloropropene in more complex test
systems than the microorganisms used previously. The data
generated will be used to improve the evaluation of risks
from exposure to this substance. The exposure conditions used

were:

Human fibroblasts: wup to 9,900 ug/ml for 3 h.

Mice and Rats: 1 ppm and 25 ppm for 7 h/day for
one or 5 days.
Drosophila: 150 ppm for 7 h.
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MATERIALS AND METHODS

CHEMICALS

Test Substance

One kilogram of 3-chloropropene, Batch No. 17835 (stated
purity 98%), was received from Aldrich Chemical Company
Limited on 18 March 1980. The test material was a clear,
colourless liguid and was retained in the dark under ambient
conditions in the company dispensary until used. A sample
has been retained for analysis, should this be necessary.

Positive Control Substance

Ethyl methanesulphonate (EMS) (stated purity 98%) was obtained
from Koch-Light Laboratories, Colnbrook, Bucks and retained
in a refrigerator in the company dispensary until used.
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ANIMALS AND ANIMAL MANAGEMENT
Animals

CD rats ( a remote Sprague-Dawley derived strain) were
obtained from Charles River (U.K.) Limited, Manston, Kent.

B6C3F, hybrid mice were obtained from Charles River (U.S.A.).

These animals were obtained on the following dates.

Quaran-
Date of Age Number Dates of
Species Receipt (weeks)| tin® (Sex) Exposure Comment
(Days)
Rat 11 April 1980 10-11 10 2207 | 21-25 and 28 April|Sinqgle dose cyto-
1767 1980 genetics slides not
suitable.
Mouse | 9 April 1980 10-12 12 440 | 21-2% Aoril 1980 -
Rat 25 April 1980 ot 8-10| HNone 009 x ) None DL matinas.
Rat 12 June 1980 10-11 1} | 1304 1 23 June 1900 8inale dose cyto=
1309 qenetics only,

Pre-experiment Acceptance Tests

All animals were examined on arrival for signs of 1ll health.
Twenty rats (104 and 109) and 4 mice were selected at random,
then autopsied and subjected to a microbial examination
together with a histopathological evaluation of main organs.

The organs which were taken for histopathology were: 1liver,
kidney, heart, lung, thymus and a2 portion of ileum. Caecal
contents were examined for pin worms. Bacteriology of
certain samples was performed. The procedure adopted, in
outline, is as follows. ‘

1. Ileal contents are incubated in selenite broth.

2, Lung, liver and kidney samples are incubated on blood
agar plates.

3. Lung sample is plated on McConkey's medium.

4. Liver sample which was plated onto blood agar is then
taken into a selenite tube.

5. All samples in selenite broth are incubated for 24 h,
then plated on McConkey's medium for 24 h.

6. Smears are prepared and stained. Any Gram-negative
bacteria are then put through Enterotubes for identi-
fication.
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Animal Management

Protective clothing, including laboratory gowns, over-shoces,
rubber gloves and masks were worn at all times that person-
neingre involved in handling or husbandry of the test

an 8.

All the animals were located in a room which was separate
from but adjacent to the area where the exposures were
conducted.

They were housed individually in cages in a room with a light
intensity of approximately 200 lux, a 12 h light-dark cycle,
approximately 10 air changes per hour, otemperatyre maintained
at ca 227C with extreme limits of 19, 5°C and 26 C, and rela-
tive . humidity ca 50%, with extreme limits of 30% and 68%.

Floors were sweplL and disinfected with a mop impregnated with
Tego (A. & J. Beveridge, Edinburgh), an ampholytic detergent,
during the experiment.

Walls, cage racks and floors were washed with Tego once a
week during this study.

The rats designated for cytogenetic analysis were housed in
suspended polycarbonate cages measuring 24 x 18 x 41 cm with
steel mesh tops and bottoms. The cages were suspended over
trays lined with absorbent paper. Rats designated for the
dominant lethal study and mice for the sperm abnormality .
test were housed in polycarbonate cages measuring 24 x 11.5
X 30.5 cm and 11.5 x 12 x 46 cm respectively. Sterilised,
white wood shavings were used as bedding material. Cages,
trays and papers were changed each week of the experiment,
or more frequently if considered necessary.

Diet

Food and water were freely available to the rats at all
times. The diet was Spratts-Spillers No. 1. This was
constituted as follows:-

Stock Diet (%)

White fish meal 10.9
Maize meal 36.8
Wheat meal 30.9
Extracted soya meal 11.9
Wheat germ 4.0
Dried yeast 2.0
Spratts~-Spillers

salts and vitamins* 6.0
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‘Commercial mixture used for many years in laboratories
throughout the U.K., but the detailed composition was not
revealed to Inveresk Research International Limited.

Diet analysis was conducted and the results are presented
in Appendix Diet.

Allocation of Rats and Mice to Cages and Treatment Groups

Empty cages were placed on racks and, upon receipt of the
animals, starting with the male rats, a transporting box

was opened and a rat placed in the first cage. A second

rat was removed from the same transport box and placed in
the second cage and so on until all the cages designated

for the male rats each contained one animal.

This complete process was repeated for the female rats and
male B6C3F; mice. The mice were kept on a separate rack
from the rats.

Male and female rats were located at separate sides of the
animal holding room (Appendix Loc-1l).

Each cage was allocated to a specific treatment group using
a series of random number permutations. Each permutation
consisted of a random set of numbers from 1-4, corresponding
to the number of dose groups in the study.

Treatment groups were colour coded as follows:

Green - Alr Control

Blue - Low Dose

Red - High Dose

Brown - Pocsitive Control

Animal Identification

The animals to be dosed were individually identified using
brass ear tags bearing the animal number and suffix letter
showing the compound designation. Each rat and mouse was
ascribed a cage card which identified that animal by project
number, animal number, sex and treatment group.

Female rats used in the dominant lethal test were identified
by the cage card number of the male with which they were
mated and their assessment week number.

Animal Positioning in the Exposure Chambers

Although homogeneity data were obtained which showed that
there were no test compound concentration differences of any
significance in the exposure chambers, animal positions were
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rotated on a daily basis to minimise any possible exposure
location variations. Animal location charts for each day
were drawn up, as shown in Appendix Loc-2.

The treatment groups were constituted as follows:-

Animal Numbers
Specles Test Dose Group Males Females
Single dose Air Control 1-30 161-190
cytogenetics Low 31-60 191-220
High 61-90 221-250
Positive
Control 91-120 251-280
Multiple dose | Air Control 121-130 281-290
Rat cytogenetics Low 131-140 291-300
High 141-150 301-310
Positive ‘
Control 151-160 311-320
Dominant Air Control 361-370
lethal Low 371-380
High 381-390
Positive
Control 391-400
Sperm Air Control 321-330
abnormality Low 331-340
Mouse High 341-350
Positive
Control 351-360
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ATHOSPH CENERATION AND EXPOSURE

Exposure Chambers

The exposure chambers were located in a room, adjacent to
the animal holding area, specifically set aside for the
study. Entry was restricted to personnel directly involved
in the generating and monitoring of the test atmosphere.

Exposures to 3-chloropropene were carried out in 1.5 m?
capacity chambers constructed of stainless steel and glass.
The animals occupied a volume of 0.02 m' and were confined
to a single tier of cages of 0.4 m® in volume (the breathing
zone). The breathing zone was ventilated at the rate of 12
air changes per hour. An additional chamber of 0.84 m?®
capacity was used for exposure of the air control group;

the breathing zone in this chamber also was ventilated at
the rate of 8 air changes per hour.

Compressed air was supplied by means of 2 Broomwade
compressors (Type CAR31) fitted with automatic pressure
control switches. These supplied filtered, conditioned,
oil-free compressed air for subsequent dilution of test
atmospheres.

Test atmospheres were exhausted from the exposure chambers
using a Gast extract pump. Contaminated air extracted from
the exposure chamber was 'scrubbed' using methylated
spirits/water treatment. It was then diluted in the build-
ing exhaust air before discharging to the external atmos-
phere. The exposure chambers were maintained under slight
negative pressure (variable, but normally 2-3 cm water) to
minimise any possible leakage of test material into the
working environment.

The generating apparatus and exposure chambers (Figures la
and 1b) were positioned behind a screen in a room with a
high efficiency exhaust system designed to ensure a safe
working environment for laboratory personnel. The monitor-~
ing equipment was located on the outside of the screen at
the opposite end of the room. The laboratory atmosphere was
continuously monitored for any traces of the test compound.
Exposure personnel wore breathing apparatus unt.il it was
shown that the room environment was clear of an ' possible
contamination by 3-chloropropene. Protective glo-es and
laboratory coats were worn and the test compound was handled
in an extract hood at all times.
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Monitoring Equipment

The atmospheres within the exposure chambers were analysed
by infra-red spectroscopy using Miran-1lA Portable Gas
Analysers (Foxboro/Wilks Inc). This type of instrument is
a single beam, variable wavelength spectrometer, scanning
the infra-red spectrum between 2.5 and 14.5 um. It is
equipped with a gas cell having a variable pathlength of
between 0.75 and 21.75 m. Samples of the chamber air were
continuously pumped (5 l1/min) through stainless steel sample
lines of 3/8" ID, to the gas cell of the analyser. The
concentration was measured and relayed to a chart recorder
(Servoscribe RE 541) to provide a permanent record of the
chamber concentrations.

Calibration and Analytical Development

Most chemical compounds have characteristic infra-red spectra
which can be nsed for identification and to quantify the
amount present. The infra-~-red spectrum of 3-chloropropene
was scanned using a ‘closed loop calibration aystem' to gener-
ate a test atmosphere within the Miran gas cell. A strongly
absorbing wavelength, free of interference from H;0 and CO:,
which provided suitable sensitivity was selected. Suitable
pathlengths were chosen to provide optimal readings at the
desired concentration levels. The gas analysjer was zeroed

by sampling laboratory air through a 'zero gas air' filter.

Calibration

The infra-red gas analysers used to monitor chamber
atmospheres of 3~chloropropene were calibrated each day
before vapour generation commenced.

The calibration was performed using a closed loop
calibration system (see diagram below). For the high
dose range, known volumes of 3-chloropropene were
sequentially injected into the gas analyser via the
closed loop calibration system through a rubber septum
using a Hamilton glass micro syringe. After each
injection the absorbence reading was allowed to stabil-
ise as indicated on the chart recording.

BLLLOAS
P

IINU.\!\. CELL ounLet

RECORDLA OUTPUT
CELL IMLET

»
STILNTIC PIACRIN OF CLOTED LIVP CALIBRATION SYSTEN
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The cumulative absorbence chart deflections for each
injection were then measured and plotted against
calculated concentrations to give a calibration graph
used in subsequent determinations of chamber concen=-
trations during atmospheric monlitoring.

Analytical Conditions

Instrument Settings:

Low Level High Level
Wavelength : 10.8 pum 10.8
Pathlength : 20.25 m 20,25 m
Absorbence Range : 0.025 a 0.25 a
Slit wWidth : 1 mm 0.5 mm
Meter Response : 10 y
Recorder Voltage : . 0.5 v 1 \
Chart Speed : 120 mm/h 120 mm/h

Calibration Data

_ pv . (RT) 10°
C (ppm) = g~ X (5} 5.64
Where:
o = Concentration (ppm)
v = Sample volume (ul)
p = Liquid density (g/cm?)
M = Molecular weight of test sample
fgg) = Molar volume of gas (24.06 at 20°C)
5.64 = Volume of Miran sample chamber (1)

Example of the Calculation for V

Compound: 3-Chloropropene

C = 25 ppm
p = 0.939 g/cm?
M= 76.53
V=CxMx 5.64
p 107 x 24.06 ul
=25 x 76.53 x 5.64
0.939 10° x 24.06 pul
= 0.48 pl

Therefore, to construct a calibration curve to
cover the 25 ppm range, 0.2 pnl samples of 3-chloro-
propene were injected into the analyser,

0257



1876

16

For the low concentration (1 ppm)l atmosphere
calibration curve, the instrument sensitivity had
to be increased to a level where the baseline,
although stable, was excessively noisy. Conse-
quently, head-space analysis was adopted. An
example of the calculations used follows.

logyy P = (-0.2185 5) + B (Schlessinger, 1972-3)
T

Where A = molar heat of vaporisation in calories

per g-mole.

-21.5°% = 294.66°K
7386.8 (Schlessinger,
7.992 1972-3)

Temperature in laboratory
for 3-chloropropene, A
and B

e o 109’10 P

(:E;El%gzzg%ééé;é) + 7.992

2.514
326.59

(=]
g
E
|

= P2V
T, T, and

v

-

=
[}

nRT;

LRV Ty
T, RT,

P2V,
T2R

In which '
326.59
22.4 1

273.16°K o
62.4 (1) (mm Hg)/(g-mole) ("K)

S
nnnu

= 326.59 x 22.4
273.16 x 62.4

=]
|

= 0.429 ml

429 pl

76.1 ppm in 1 ml (Volume of Miran
= 5.64 1)

o 10 pl J.74 ppm
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To construct a calibration curve to cover the 1 ppm
range, 10 pl volumes of the head-space above 3-
chloropropene in a sealed vial were injected into
the IR analyser.

Atmosphere Generation

Schematic diagrams showing the vapour generating apparatus,
exposure chambers and monitoring equipment is presented in
Figures la and 1b. The high level atmosphere was produced
by bubbling dry, oxygen-free nitrugen (BOC Limited) through
a liquid reservoir of 3~chloropropene contained in a glass,
gas washing or Drechsel bogtle immersed in a temperature
controlled water bath at 1°C. The low level atmcsphere was
generated by inserting a 100 pl glass syringe, through a
rubber septum, into a glass T p'ece and feeding a constant
volume of 3-chloropropene into a stream of nitrogen gas.
The micro syringe was activated by a syringe driver. The
nitrogen/3-chloropropene vapour mixture so generated was
ducted through 7/16" ID stainless steel piping to a glass
mixing vessel and diluted with filtered, compressed air.
The resulting mixture of 3-chloropropene/air was ducted
through 7/8" stainless steel piping to the top of the expos-
ure chamber.

The atmospheres in the exposure chambers were dynamic in
that they were continuously generated for a single pass
through the animal holding zone, before being extracted from
the bottom and ducted away for 'scrubbing’.

The required atmospheric concentrations within the exposure
chambers were maintained by finely regulating the flow of
nitrogen and diluting air into the mixing vessels, by means
of adjustable flow meters.

Homogeneity Data

Before starting the animal exposures, chamber concentrations
at both the high and low levels were determined by continuous
mcaltoring for periods of up to 7 h. In addition, samples
were measured from different areas (at least 9) of the

animal holding zone to confirm uniformity of 3-chloropropene
concentration.

Measurement of Chamber Concei.trations

Atmospheric concentrations of 3-chloropropene were monitored
continuously during the 7 h exposure period from the breath-
ing zone of the animals. A separate monitoring system was
used for each concentration level. Stainless steel sampling
lines, fitted with a particulate filter (Whatman Mini-
Filter, Grade 80) and positioned on a central reference
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point in each exposure chamber were connected to the infra-
geg/gas analysers. The sampling flow rate was approximately
min.

Due to the highly sensitive spectrometer settings required
to monitor the 1 ppm level, it was not possible to use the
ZGA baseline from which to meusure the chamber concentration.
Sampling the exposure chamber air, without 3-chloropropene,
gave an increase in absorbence of approximately 50% obove
ZGA. This was possibly due to the increased humidity inside
the chamber. However, once the humidity within the chamuier
stabilised a constant absorbence reading was obtained.
Therefore during the animal exposures a constant chamber
baseline was obtained prior to commencement of atmosphere
generation. Exposure chamber concentrations were then
measured from this baseline.

Photo-reduced traces showing exposure chamber concentrations
along with the daily calibration are presented in Figure 3
and Tables AT-1 and 2.

Test Compound Utilisation

At the beginning of each exposure day, the 3-chloropropene
reservoir (a gas washing or Drechsel bottle), used for the
high level generation, was replenished with test compound.
Utilisation of test material was calculated on a daily basis
by weighing the bottle before vapoui generation began and
deducting the weight of the bottle and remaining test
compound on completion of the exposure period.

The micro syringe used for generating the low level atmos-
phere was refilled as necessary.

Exposure Procedure

Exposures were conducted during the 7 h of between approxi-
mately 09.00 h and 16.00 h on each exposure day. Animals
were not allowed access to food or water during the exposure

period.

Each animal was removed from its housing cage, examined for
any signs of ill health, the ear number checked, and then
individually accommodated inside a stainless steel grid
compartment. The animals were then transferred to the
exposure room and placed inside the exposure chamber
according to the daily exposure location chart.

Animals exposed to 3-chloropropene were arranged in a single
tier inside the exposure chamber. Air control animals were

stacked in 2 tiers.



6437

19

During the multiple exposure period, rata designated for the
dominant lethal test, cytogenetic multi-dose test and the
mice for the sperm abnormality test were exposed together for
7 h/day for 5 consecutive days. The single dose cytogenetic
test rats were exposed on a different day. Animal positiors
within the exposure chambers were rotated on a daily basis

to minimise any possible exposure location variations.

The chamber temperature and relative humidity were roco:ded
at hourly intervals throughout the exposure period. The
animals were also observed at regular intervals for the
appearance of clinical signs or adverse reactions to treat-
ment.

Oon completion of the exposure periocd and purging of the
chamber of test compound (as observed on the chart recorder),
the animals were removed from the exposure chamber and
returned to the animal holding area.

The animals were then removed from their individual compart-
ments, observed for clinical signs, ear numbers checked,
hody weights recorded and returned to their cages.

Positive Control Groups in Animal Tests

Preparation of Dosing Solutions

Dosing solutions were prepared daily 5 min before
administration to the animals was started. The desired
amount of ethyl methanesulphonate was weighed into a
volumetric flask and diluted with distilled water to
obtain the correct concentration.

Treatment of Rats and Mice with Ethyl methanesulphoﬁate

Positive control animals were not allowed access to
food or water whilst the remaining test groups were
being exposed.

Ethyl methanesulphonate was administered orally by
gavage to the rodents at a constant dose volume of
10 ml/kg at around 16.00 h on each aay that dosing was

required.

The dose levels received by each group of positive
control animals were as follows:
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Dominant lethal rats
Multi-dose cytogenetic
rats

Single dose cytogenetic
rats

Sperm abnormality mice

20

100 mg/kg for 5 consecutive
days.

100 mg/kg for 5 consecutive
days.

250 mg/kg once only.

200 mg/kg for 5 conseéutive
days.
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UNSCHEDULED DNA SYNTHESIS ASSAY

Aseptic techniques were used throughout the preparation of
materials and execution of the experimental methods.

Chemicals

The positive control substances were 4-nitroquinoline-N-
oxide, obtained from ICN K & K Laboratories, New York,
U.S.A. and 2-aminoanthracene obtained from Aldrich Chemical
Company, Gillingham, U.K.

6=[ *H]-thymidine (21 Ci/mmol) was obtained from the
Radiochemical Centre, Amersham, England.

The polychlorinated biphenyl mixture, Aroclor 1254, was
received from Analabs Incorporated, Newhaven, Connecticut,
U.S.A. . ‘

Test Solutions

The test compound and positive controls were dissolved in
dimethylsulphoxide ("AnalaR" grade from BDH Limited, Poole,
Dorset, U.K.).

Cells

Unscheduled DNA synthesis, following treatment with test
compound, was measured in human embryonic intestinal cells
(Flow 11,000), passage 12-35 obtained from Flow Laboratories,
Irvine, Scotland. This cell line was chosen because of its
higher permeability to some substrates than certain other
human cell lines tested.

Culture Maintenance and Growth Media

Cesls in 175 cm? Nunc flasks were routinely maintained at
37°C in Dulbecco's Minimum Essential Medium (DMEM) and in

an atmosphere of 5% C02:95% air (v/v). The medium contained
2.0 g/1 sodium gicarbonate and was supplemented with heat
inactivated (65°C, 30 min) foetal calf serum, (10% v/v),
gentamycin (50 pug/ml) and glutamine (2 mM). DMEM (10x
concentrated) and antibiotics were obtained from Gibco
Europe Limited, Paisley, Scotland, and serum from Flow
Laboratories, Irvine, Scotland.

Arginine-deficient medium contained 3.70 g/l sodium bicarbo-
nate and was supplemented with heat inactivated foetal calf
serum (5% v/v) and gentamycin (50 pug/ml). This medium was
obtained from Flow Laboratories.
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For sub-cultivation of confluent monolayers growing in
complete CMEM, the medium was removed and the cells treated
with a solution of 0.25% (w/v) trypsin in phosphate buffered
balanced salt solution containing EDTA (0.0002% w/v).

Excess trypsin was removed and the flasks incubated at 37%
until the cells began to detach from the plastic. 5 ml of
fresh culture medium was then added and cells brought into
suspension by repeated aspiration through a sterile 10 ml
pipette. Samples of the cell suspension were added to
medium in fresh culture flasks, the usual ratio for division
of confluent monolayers being 1:4. 1If cells were to be
frozen they were suspended in medium containing 10% v/v
dimethylsulphoxide and stored in liquid nitrogen.

Animals

Male CD rats were obtained from Charles River (U.K.) Limited,
Manston, Kent, England.

Male rats weighing 250-300 g were injected once i.p. with
Aroclor 1254 (diluted in corn oil to a concentration of

200 mg/rl) at a dosage of 500 mg/kg 5 days before they were
killed. The animals were allowed drinking water continu-
ously but food was withheld 16 h before they were killed.

Preparation of the 9,000 g Supernatant Fluid from Livers

Freshly killed animals were thoroughly swabbed with 70%
alcohol, the abdomen opened and liver removed, taking care
not to cut into the gastro-intestinal tract and thereby
contaminating the sample. The liver was collected in ice-
cold 0.15 M-KCl, which was also the solution used for
homogenisation.

The liver was weighed and a volume of ice-cold 0.15 M~KCl
equivalent to 3 times its weight was added. The liver was
homogenised by 8 strokes of a glass tube vessel while the
Teflon pestle (raclial clearance 0.14-0.15 mm) was rotating
at about 1,200 r.p.m. The homogenate was transferred to
sterile polyprogyleneocentrifuge tubes and spun at 9,000 g
for 10 min at 0~ to 2°C, The supernatant fluid was decanted
leaving behind a thick pellet of (mainly) whole cells,
nuclel and mitochondria. Post-mitochondrial supernatant
fluids were freshly prepared in sufficient quantity for the
experiment and stored in liquid nitrogen until required.
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Ice-cold 0.05 M-phosphate buffer, pH 7.4, was added to pre-
weighed NADP and glucose-6-phosphate, etc., as follows to
give a final concentration in the "S-9 mix" of:

NADP-di-Na-salt 4 mM (= 3,366 mg/ml)
Glucose-6-phosphate-di-Na-salt 5 mM (= 1.521 mg/ml)
MgCl,.6H,0 8 mM (= 1.626 mg/ml)
KC1 : 33 mM (= 2,460 mg/ml)

This solution was immediately filter-sterilised by passage
through an 0.45 um Millipore filter and mixed with the liver
9,000 g supernatant fluid in the following proportion:

co-factor solution . 9 parts
liver preparation 1 part

Preliminary Toxicity Test

This was done to establish the range of concentrations of
test compound to be used in the DNA repair assay.

The cells were harvested and suspended in growth medium as
for sub=culture, sedimented by centrifugation at 200 g for

5 min and resuspended in fresh culture medium at a density
of 5 x 10* cells/ml. One ml samples of the suspension were
pipetted into the wells of Linbro Multi-well plates (Flow
Laboratories) whichowere incubated in a humid atmosphere of
5% CO2 in air at 37°C for 72 h. The medium from each of the
wells was then replaced with 1 ml of arginine-~free DMEM
supplemented with 5% (v/v) heat inactivated foetal bovine
serum and the plate incubated for a further 48 h.

The compound was dissolved in dimethylsulphoxide, and 10 pul
samples were added to duplicate cell suspensions. To each
control culture was added 10 pl of dimethylsulphoxide.

After incubation for 3 h at 37°C in a humid atmosphere of

5% CO; in air the cultures were fixed with methanol, stained
with Giemsa and examined for evidence of cellular damage.
The grading used was as follows:

no cells showing damage.

under 25% of cells showing damage.
25~-50% of cells showing damage.
50-75% of cells showing damage.
75-100% of cells showing damage.

& W~ O
nmawununan

At a concentraticn of 9,900 pg/ml 75-100% of the cells were
damaged, whereas at 990 pg/ml no cells were damaged.
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DNA Repair Assay

The cells were harvested, sedimented, suspended in fresh
culture medium at a density of S x 10* cells/ml and 2 ml
samples of this suspension were pipetted into 35 mm tissue
culture Petri dishes containing 3 sterile coverslips (Lux
Scientific Corporatign, California, U.S.A.), These were
then incubated at 37°C in a humid atmosphere of 5% CO: in
air for 72 h. The medium from each of the dishes was then
replaced with 2 ml of arginine-deficient DMEM supplemented
with 5% heat inactivated foetal bovine serum and the plates
incubated for 24 h. The medium was then replaced with a
further 1 ml of arginine-deficient DMEM and the incubation
continued for a further 48 h, At the end of this time the
cultures were divided into 2 groups and 100 pl of S-9 mix
added to one of them. Solutions of hydroxyurea (250 mM) in
sterile distilled water and 6-[’H]-thymidine (21 Ci/mmol)
were added to each culture giving final concentrations of
2.5 mM and 10 uCi/ml respectively. 3-Chloropropene was
dissolved in dimethylsulphoxide and dilutions were made from
this stock solution to give the required dose levels.
Triplicate wells, with and without S-9 mix, received 10 pnl
samples of test compound solution. 10 pl samples of
dimethylsulphoxide were added to negative control cultures.

The positive control compounds were 4-nitroquinoline-=N-
oxide (4-NQO) for S-9 free cultures and 2-aminoanthracene
(2~AAN) for S-9 supplemented cultures. These were dissolved
in dimethylsulphoxide in concentrations giving, on dilution
1:100 in the culture medium, the following levels:

4-NQO 1.25 ug/ml
2-AAN 5 ug/ml

After incubation for 3 h at 37°C in an atmosphere of 5% CO;
in air the cultures were repeatedly rinsed in phLosphate
buffered saline (PBS) which removed loose cells and soluble
[’H]-thymidine. They were then incubated for 10 min in
sodium citrate (1%) and finally fixed in methanol:acetic acid
(3:1) for 18 h. For ease of handling during processing for
autoradiography the coverslips were air dried and attached,
cells uppermost, to clean microscope slides with a drop of
mountant, DePeX. The cells were then processed for auto~-
radiography and stained.

Autoradiography

The autoradiographic proceduresowere carried out in the
darkroom at a temperature of 20°C + 2°C, Illumination
was by a safelight fitted with a Kodak filter No. 1

(red) 1lit by a 25 watt bulb some 4-6 feet away from the

working area.
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- Stripping film (Kodak AR-~1Q) was used to coat the

cultures and the procedures recommended by Rogers
(1973) were followed. Pieces of stripping film of
suitable size were floated, emulsion side down, on the
surface of the glass distilled water. After 2 min when
the film had swollen, it was picked up in the surface
of the slide bearing the cells.

The slide with the £film on it was left to stand verti-
cally in a gentle stream of cool air for 20 min and
then placed in a large light-tight box containing a
quantity of silica gel and allowed to dry slowly for 24
h at room temperature. After drying the slides were
placed in a small light-tight box containing a few
grangles of silica gel, to keep them dry, and exposed
at 4°C for 14 days. The autoradiographs were then
developed in Kodak D19 developer for 7 min, washed in
2% acetic acid for 1 min and fixed in Kodak Unifix for
7 min. They were then rinsed in tap water and finally
immersed in slowly running tap water and washed for 20~
30 min. The excess film was trimmed away leaving only
that covering the cell cultures.

Quantification of Repair Synthesis

The stained autoradiographs were examined with a Leitz

Dialux 20 L microscope. Fifty nuclei were examined for
each culture. The data are recorded as the average net
grain counts for 3 coverslips + the standard deviation.
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CYTOGENETIC ANALYSIS OF RAT BONE MARROW CELLS

Metaphase Cell Preparations

Each rat was injected i.p. with 3 mg/kg colchicine ditsolved
in Hank's Balanced Salt Solution (HBSS) 4 h after the last
dose was given., Two hours later the rats were killed by
neck dislocation.

One femur from each animal was dissected out, cleaned of
adherent tissue and the marrow aspirated into a 10 ml
plastic blood sample tube containing 4 ml HBSS at ambient
temperature and lithium heparin. Each tube was labelled
with the appropriate random number from a slide coding
sheet. Hence, from this time until the completed result
sheets were de-coded, the rat number and group were unknown
to the scientists and technicians.

The cell suspension was centrifuged at 1,500 r.p.m. for
5 min, the supernatant fluid discarded and replaced with
4 ml fresh HBSS. The cells were suspended, then centri-
fuged again and the supernatant fluid discarded.,

4-5 ml 0.075 M=-KCl pre-heated to 37°C was added to the cells
while they were agitated on aovortex mixer. Following
incubation for 20 min in a 37°C water bath, the cells were
centrifuged, the supernatant fluid decanted and the cells
fixed in 4 ml freshly prepared fixative (methanol:glacial
acetic acid; 3:1). The fixative was removed after centri-
fugation and replaced with 2 ml fresh fixgtive. Tubes
containing fixed cells were stored in a 4 C refrigerator
overnight. ‘

The following morning (or later, up to 3 days) the fixative
was changed and cell suspensions dropped onto clean slides
labelled with the same number as the tube and allowed to dry

thoroughly.

Slides were stained in a bath of Giemsa R66 (Gurr) diluted
with 10 parts distilled water for 30 min, rinsed briefly in
distilled water, dehydrated in alcohol, cleared in xylene
and mounted in DePeX.

Slide Reading

Leitz binocular microscopes were used for this purpose.
Magnification was nominally x 1,000 using x 10 magnification
eye pleces and x 100 objectives.
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Wherever possible, for each animal 50 cells with a minimum
of 41 well spread chromosomes were examined and scored.

The location of all spreads examined was recorded using the
microscope stage vernier. The slide number was always
located on the right hand side.

The number of abnormalities was recorded on sheets of the
design shown in Appendix Form-l, Abnormalities looked for
were: gaps, breaks, fragments, dicentrics, translocatioas
(within the limitations of the staining methods), pulveris~
ation.
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DOMINANT LETHAL TESTING IN MALE RATS

Mating

l. Day 1: The male rats were transferred to the test or
control treatments described above (10 rats per treat-
ment) and maintained on these treatments until Day 5
(i.e., 5 days). The animals were caged individually
during the treatment. All experimental treatments
ceased on Day 5.

2. Day 5: Two virgin female rats were introduced to each
of the 40 cages containing single, treated male rats.

3. Day 12: Male rats were transferred to fresh cages
which did not contain rats.

4. Day 22: Female rats were killed and examined for
pregnancy and dominant lethal effects.

5. Steps (2), (3) and (4) above were repeated on each
of the next 9 consecutive weeks.

Assessment

It was assumed that most matings which led to fertilisation
occurred either 2 or 3 days after introducing female rats
to the cages containing the males. The female rats were
killed by neck dislocation 14 days after the assumed dates
of fertilisation, i.e., 17 days after caging females with

males.

Ovaries and uteri of the killed rats were removed and the
ovaries examined for corpora lutea graviditatis, which were
counted and this result recorded. Uteri were then opened,
examined for live implantations, early deaths and late
deaths. These data and any observed abnormalities were
recorded on sheets of the design shown in Appendix Form-2.

Live implantations were recognised as rat foetuses normally
developed for approximately Day 14 of gestation and with a
vasculature which had clearly been functioning until at
least maternal death.

A late death was diagnosed as a foetus where organogenesis

had occurred, but was now bloodless due to death of the
foetus within the last 2 days of intra-uterine existence.

6264
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An early death was diagnosed as a point of uterine reaction
to an implanting blastula. Since embryonic development had
not proceeded, further placental development had stopped
and, usually, regressed. The product was a small, raised,
discrete spot along the line of implantations and apparently
consisting mostly of deoxygenated and clotted blood.
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SPERM ABNORMALITIES TEST IN MICE

Preparation

Mice were killed 5 weeks from the last day of dosing (i.e.,
Friday 30 May 1980) by neck dislocation.

The abdominal cavity was opened and the testes eased into

it. The seminal ducts were exposed by gentle traction and
the cauda epididymides were cut off. These were transferred
to a small beaker containing 2 ml fixative (0.01% glutar-
aldehyde in 0.25 M-sucrose, 0.05 M-phosphate buffer, pH 7.4).
The cauda epididymides were finely minced and the sperm
dispersed using a fine bore Pasteur pipette. The sperm
suspension was decanted into a centrifuge tube labelled with
the randomised number, where it was left for at least 30 min.

After centrifugation at 500 r.p.m. for 3 min, a few drops of
the supernatant fluid were spread along the length of a
clean slide labelled with the randomised number. The slides
were allowed to air dry overnight. The smears were stained
in 1% eosin dissolved in distilled water:ethanol; 1:1 for

45 min. After rinsing briefly, slides were dried overnight
on a hot plate, cleared in xylene for 5 min and mounted in

DePeX.

Assegsment
Slides were examined using a Leitz Dialux 20 microscope.
Assessment techniques and criteria were guided by the work
of Wyrobek and Bruce, (1975).
The following types of sperm were not scored:

(1) separated tails and heads.

(2) clumps of sperm.

(3) sperm orientated so that the hook could not be
seen.

(4) sperm partially masked by any remaining stain
droplets.

Otherwise, sperm were scored and placed in one of the
following categories:

I Normal

II Abnormal
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A. hook upturned or elongated.
B, banana-shaped head.
cC. amorphous head.

D. abnormal tail (sharp, 180° angle or tight
coiling only).

E. miscellaneous (these were specified in
footnotes, could include multiple tails,
double heads, twisted neck, filamentous mid-
plece, enlarged mid-piece, plier type).

The data were recorded on score sheets of the type shown in
Appendix Form-3.

5333
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SEX-LINKED RECESSIVE LETHAL TEST IN
DROSOPHILA MELANOGASTER

The basc or Mller-5 test was used (Spencer and Stern, 1948,
Wirgler et al 1977). 1In this test, recessive lethal
mutations induced in the X-chromosomes of treated male
gametes are detected in the F; generation by the absence of
wild-type males in the progeny of individual gametes. F,
generation flies were also observed since this allows the
detection of mosaics or delayed mutations which may not
appear in the F; generation.

Strains

The wild-type flies were Oregon K (OrK). Two lines, desig-
nated A and B, were established in November 1978 and main-
tained by shaking over to fresh medium bottles every 2-3
weeks.,

The Miller-5 (M-5) flies had the basc balancer X-chromosome,
1n(1) scSil sc8R + s scS1 gc8 waB

Medium

Stocks were maintained in half-pint milk bottles containing
approximately 100 ml medium. All flies on test were kept
in 3" x 1" glass vials containing approximately 8 ml medium
and stoppered with cotton wool. This medium contained:

maize meal 150 g
treacle 130 g
agar (Sigma) 20 g
yeast, flaked 22 g
propionic acid 5 ml
*Nipogen lg

which was added to one litre water and boiled before being
dispersed to sterile maintenance bottles or glass vials.

Exposures

Three day old male OrK flies were used. They were exposed
in a glass vessel through which the test atmospheres were
passed at the required concentrations at a rate of ca 5 1/
min before passing directly into the infra-red analyser.
Transference of flies from feeding vials to exposure chamber
was performed when they were lightly anaesthetised with
carbon dioxide.

*Nipogen: bacteriostatic agent (BDH Limited).
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The length of exposure in the main test was determined by
running a toxicity test in the week prior to the main
exposure. Groups of 100 flies were exposed for varying
times, which were initially intended to be 1, 3 and 7 h.
These times had to be modified, however, in view of the
effects seen of the test compound on the flies.

Exposedoflies were kept overnight in their feeding vials

in a 26 C water bath, then transported from the exposure
laboratory to the assessment laboratory at the Inatitute of
Animal Genetics, University of Edinburgh. This journey took
ca 30 min, the vials being packed in cotton inside an
expanded polystyrene case.

Toxicity Test

Upon arrival at the assessment laboratory, the vials were
examined and the numbers of survivors recorded. From these
survivors 4 males were picked and mated with 4 virgin
females. These females were allowed to lay their eggs on
medium darkened with charcoal for 24 h, then removed. The
number of eggs laid was recorded. After a further 24 h,
the eggs remaining unhatched were counted and recorded.
From these figures a hatchability index could be calculated
and compared with the untreated ccnt:iol.

No. of egags hatched
No. of eggs laid x 100

Hatchability index =

Recessive Lethal Test

Each treated male was given a number which was retained
throughout the brood analysis and which his progeny retained
through to the F, generation and, where appropriate, the F,
generation. Any clusters of mutants could, therefore, be
seen readily.

Treated males were mated individually to virgin Miller-5
females in the ratio 1d4:29 on the morning following the day
of exposure. Each male was re-mated to 2 more virgin
females 3 days and, again, 8 days after the first mating.
All matings ceased on Day l1. The 3 broods obtained in
this way ensured that sperm treated at all stages of
spermatogenesis were tested.

Emergence for F; generation flies from the pupae began about
10 days after mating.

Matings for the F: generation were set up 1-4 days later by
mating brother with sisters.
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Assessment of effects in the F; generation was undertaken
in the same way as for the F, generation,

Experiments were normally scored 11-14 days after setting
up the F; or Fy crosses. Vials were examined by eye and
scored as non-lethal if 2 or more wild-type males were
seen. If these were not seen the flies were shaken out
onto a carbon monoxide permeated pad and examined under the
microscope. Vials in which there were no wild-type males
and 8 or more M-5 males were checked for the presence of
heterozygous (M-5/0rK) females and scored as recessive
lethals if these were present. If a vial could not be
unambiguously scored, it was returned to the incubator room
to be rescored the next day, when more flies had hatched.

Vials which could not be scored after all the flies had
hatched were an indication for re-assessment of the F;
females, e.g. if only one OrK male was present or no OrK
male and less than 8 Mflller-5 males. This was done by
taking 2 heterozygous females and crossing with Mfiller-5
males. Vials in which there was no F: generation were
scored sterile.
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STATISTICAL EVALUATION

Cytogenetics Tests

The data were transformed using the Freeman-Tukey trans-

formation for proportions:

1( X
n+1

l,/x + )
n+1

y = sin” ) + sin~

where, x = number of cells with abnormalities
n = number of cells
y = transformed cells

A one-sided Student's t test was used on the transformed
values.

This analysis was performed (a) including all abnormalities
and (b) excluding cells only exhibiting gaps.

Dominant Lethal Assay

The variates analysed were:

Corpora lutea graviditatis (eliminating cases with
zero total implantations)

Total implantations

Live implantations

Live implantations + early deaths

Early deaths, Freeman-Tukey Poisson transformation

Early deaths, Freeman-Tukey binomial transformation

Each female was regarded as an independent replicate and

the negative control, low dose and high dose groups were
analysed together, the positive control group being analysed
separately.

The proportion of females with one or more, or 2 or more,
early deaths was calculated, after which treatment and
control groups were compared using the chi-square test.

The fertility index (or pregnancy frequency) was treated in
a way similar to the last statistic: the number of pregnant
females per number of mated females was computed and the
chi-square test used to compare each treatment group with
its concurrent control. 1In these calculations, pregnancy
was defined as (a) females with corpora lutea graviditatis
and (b) females with implantations.

In addition to the above calculations, which were as
originally required by protocol, the statistician applied
his own analysis of the proportions of early deaths. The
treatment means were expressed on a logistic scale. One
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analysis assumed pure binomial variation, but, since this is
often false, a second analysis assuming between litter
variation was also applied. A third analysis allowed for
linear dependence of the proportion of early deaths on

total implantations.

The analysis assumed that the probability of an early death
varies between females in the ith treatment group with mean
6, and variance ¢ €4 (1-84) and, given this probability, the
individual early deaths within a female occur independently.
These assumptions imply that if ry; and ny denote respect-
ively the numbers of early deaths nd tota implantations

in the jth female in the ith treatment group, then

E(rij/nij)‘= ;]
var(ry /ng ;) = nI; 8, (1-8,)[1 + ¢(ny -1)]

The 83 values for the different treatment groups were
compared. The value of ¢, a dispersion parameter, is of
less interest and may be assumed to have the same (unknown)
value for each treatment. The beta binomial model described
by Williams (1975) is a special case of the more general
model assumed here. A different special case is the corre-
lated binomial model of Kupper and Haseman (1978) or,
equivalently, the additive model of Altham (1978), in which
9 is regarded as an intra-family correlation coefficient.

For the beta binomial model, Williams (1975) suggested the
use of maximum likelihood estimation and likelihood ratio
tests. The more general model now assumed specifies only
the first 2 moments of the distribution, consequently,
likelihood methods cannot be applied. Instead, 8j terms
are estimated by weighted least squares, given the value of
¢, by minimising.

2
L (rij-nijei)
ij nijﬂi(l-ﬁi)(l + ¢Thij-1))

5(8) =

The value of § is estimated iteratively by equating the
minimised value of S(8) to its degrees of freedom (total
number of females minus the number of treatments).

The advantages of this method of analysis over the approaches
of Williams (1975) or Kupper and Haseman (1978) are two-
fold. Firstly, the analysis can be accomplished without

any special programming by exploiting the ideas of Wedderburn
(1974) and using the GLIM package. Secondly, the method

does not rest on strong distributional assumptions and may

be expected to be more robust, while the results of Kleinman
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(1973) encourage the hope that little efficiency is lost by
:sing weighted least squares when the beta binomial in fact
olds.

These data were analysed using the GLIM programme package
interactively. The value of ¢ was generally assumed to be
independent of treatment effects, except for the positive
control which was analysed using a separate § estimate.
The GLIM grogramme provided the estimates fI; of puy = log
[6{1-84)~'] and the standard errors of these estimators,
waich are given in the table. Also given are the corre-
sponding estimates of 8j obtained from the back trans-
formation 84 = exp(flj)/(1 + exp (fi)).

Sperm Abnormalities Test

The data were transformed using the Freeman-Tukey trans-
formation for proportions:

l,/x +
n+1

1

) + sin~ )

- X
y = sin "NE3 T

where, x = number of abnormal sperm
' n = number of sperm examined

A one-sided t test was used on the transformed values.
This analysis was performed on (a) total abnormcl cells and
(b) each of the abnormal categories A-E.

Sex-linked Recessive Lethal Test

The untreated control frequency of lethals in the flies
used was about 0.2%. True mutation frequencies can only be
determined within certain limits because only integral
numbers of mutations can be recorded (Wlrgler et al 1975).
These frequencies strongly depend on the sizes of the test
groups studied (i.e. the size of individual broods), which

are relatively small.

Based upon previous experiences with this test, which is
meaningful but insensitive (Rinehart, 1969), it is considered
that, in place of a test for statistical significance, it is
better to look for a reproducible increase i1n the frequency
of lethals over the historical control value of about 0.1%.
There is, of course, no opportunity for lethals to accumu-
late. Control values accumulated over the past 1.5 years

are as follows:

5622
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F; Generation

Stock A Stock B
Brood Brood Total
1 3 1 2
No. of experiments 9 9 9 9 9 9 54
No. of gametes $319]5309(5339|5264|5088|4713 31026
% Lethals 0.12]0.0410.09{0.11]0.03]0.00 0.07
Fy Generation
Stock A Stock B
srood Brood Total
1 2 3 1 2 3
No. of experiments 0 2 2 1 1 ] 10
No. of gametes 0 |1200| 989] 40r| 300}2000 4889
(] Lgthals 0 |0.00]0.00)10.30]0.00(0.10 .0.08

Against this background, the criteria for result assessment
were:

(a) a compound giving frequencies below 0.5% in
duplicate experiments is considered to show no
evidence of mutagenic activity.

(b) a compound giving frequencies greater than 1.0%
in the same brood in duplicate experiments is
considered to show mutagenic potential.

(c) a compound giving frequencies between 0.5% and
1.0% shows evidence of possibly being mutagenic.
Although this evidence is not conclusive, the
compound clearly would deserve further study.

4739
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RESULTS

Ingtrument Calibration

Calibration of the IR spectrometers was performed daily when
atmosphere generation work was undertaken during the develop-
ment phase and when animals were being exposed to test
vapours. An example of a calibration curve is given in
Figure 2. Data for the construction of such curves are given
for various exposure dates in Tables AT-1 to 3. The repro-
ducébility of the calibration curve data from day to day is
good.

Calibration ranges adopted were 0.39-3.10 ppm (1 ppm target
concentration), 9.8-78.4 ppm (25 ppm target concentration)
and 49.0-245.0 ppm (150 ppm target concentration).

Chamber Atmospheres = Homogeneity

Prior to axposure of the animals, the chamber atmospheres
were sampled at different positions to establish that
adequate mixing of 3-chloropropene was occurring. The
results are shown in Table AT-4, where it can be seen that
the maximum deviations encountered was at the 1 ppm target
concentration and at the 25 ppm target concentration.

Chamber Atmospherés - Achieved Concentrations

A sample chart record taken during a day on which animals
were exposed is shown in Figure 3. From charts such as this,
deviations from the target concentrations of 1 ppm, 25 ppm
and 150 ppm were obtained and recorded in Tables AT-~5 and 6.

Deviations from the target concentrations of more than + 10%
were limited to a few minutes, so, the exposures were con-
sidered to be acceptable and the remaining portions of the
experiments allowed to proceed.

Animal Location

In Appendix Loc-1l and Appendix Loc-2 are shown respectively
the locations of the cage racks in the holding room and
typical examples of exposure location sheets as used during
the study.
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Pre~exierimental Acceptance Tests (PEAT)

9 April 1980 Delivery: Four mice were haphazardly selected

or PEAY. None of the mice showed clinical signs of
infection or disease, there were no abnormalities observed
at autopsy and the microbiological/parasitological examina-
tion did not reveal any pathogens. One mouse showed mild,
acute, focal inflammatory response in the liver during histo-
pathological examination, but otherwise there were no sig-
nificant observations.

11 April 1980 Delivery: Ten male and 10 female rats were
aphazardly selected for PEAT. Ncne of the rats showed
clinical signs of infection or disease. No significant

autopsy findings were made except in one case and there

were no pathogens discovered in the microbiological/para-
sitological examinations. The exceptional finding at

" autopsy was an irregular reddening of the lungs in one

female rat; histologically, this rat showed focal inter-
stitial pneumonitis. The only histological findings in the
other rats were mild interstitial reactions in the lungs of
9/10 males and 9/10 females; a small focus of cortical
fibrosis in the kidney of one male rat; cystic space in the
medulla of one female rat.

12 June 1980 Delivery: Ten male and 10 female rats were
haphazardly selected for PEAT. One female rat had a lesion
on the right shoulder, but otherwise there were no signifi-
cant clinical observations. At autopsy, lungs of one female
rat had many dark red, pin-point foci and the lungs of
another female had a few 1-2 mm, clear, raised fcci on the
right median lobe. The microbiological/parasitological
examination did not reveal any pathogens. Histology revealed
bronchus associated lymphoid tissue in all the rats. 1n the
opinion of the pathologist these were probably the result of
an active fendai virus infection (endemic in Charles River
rats). Pas% experience shows that they recede and do not
caxse clinical sijns. The only other histolcogical observation
of 1ote was the presence of proteinaceous casts in the

kidney of one male rat.

Clinical Observations and Body Weights

There were no significant clinical observations made as a
result of exposure of mice or rats to 1 ppm or 25 ppm
3-chloropropene.

Body weights recorded during the exposure period are given
in Tables BW-1 to 4. o reduction in body weight gain was
seen over the 5 day dosing peridd. Treatment with EMS did
evoke an adverse response, however, with body weights
falling to values at the end of the dosing period consider-
ably lower than they were at the beginning.



0900

41

UNSCHEDULED DNA SYNTHESIS ASSAY

In the assay involving tritiated thymidine incorporation
into non=S phase cells, there was no indication of any
increase in the number of silver grains per nucleus at any
concentration of 3-chloropropene (Table UDS-l). The
substances used - {-nitroquinoline-N-oxide and 2-amino-
anthracene = in concurrent positive control groups evoked
llggificant levels of unscneduled DNA synthesis from the
cells.
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CYTOGENETIC ANALYSIS OF RAT BONE MARROW CELLS

Data are presented in Tables CA-MD-M-1 to CA-F48-2 and
Appendix Tables CA-MD-M to CA-F48.

In the multiple exposure cytogenetic test, there were no
indications of an increase in the frequency of cells with
chromosomal aberrations, following exposure to 3-chloro-
propene. Female rats showed significant reductions in the
frequencies of cells with gaps and other types of aberrations
(P<0.05 at 1 ppm; P<0.001 at 25 ppm). EMS treatment also

was without significant effect in this experiment.

The single exposure experiment was repeated because the
quality of the prepared slides from the first experiment

was not acceptable. The first experiment slides, although
scanned for quality were not systematically examined.
Consequently, remarks on the effects of a single exposure to
3=-chloropropene are based only on the second experiment.
There were no increases in the frequencies of aberrant cells
in either male or female rat bone marrow at any sampling
time. EMS treated groups did show frequencies higher than
the control values in males at the 6 h sampling time (all
types, P<0.0l1l), 24 h sampling time (all types and after
exclusion of gaps P<0.00l1) and 48 h sampling time (all

types P<0.01l; after exclusion of gaps, P<0.001l). In female
rats significant increases occurred at the 6 h sampling time
(all types, P<0.00l1; after exclusion of gaps, P<0.0l) and

24 h sampling time (all types and after exclusion of gaps,
P<0.001), but not at the 48 h sampling time.

3-Chloropropene had no deleterious effects detectable in
bone marrow metaphase chromosomes.
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DOMINANT LETHAL TEST

Data are given in Tables DL-l1l to 9 and Appendix Tables DL.

Certain females in assessment Week 1 were pregnant before dosing.
This deficiency was discovered retrospectively when some preg-
nancies came to term at the time of assessment or the foetuses
were recognised as being too large for gestation days 14-17.

Such pregnancies are indicated in the Appendix Tables and were
not included in the statistical analyses.

Pregnancy frequency was calculated in 2 ways: firstly, by
considering as pregnant females with corpora lutea gravi-
ditatis (Table DL-1) and secondly and more reliably, by
considering as pregnant only females with implantations
(Table DL-2). With neither method was there any large effect
upcon pregnancy frequency due to 3-chloropropene treatment,
but there was a reduction in Week 2 in the positive control

group.

Corpora lutea graviditatis counts (Table DL-3) were not
reduced in either of the 3-chloropropene treated groups
except in Week 2 of the 25 ppm atmosphere group; these
counts were greatly reduced, howvever, in Weeks 1-3 of the
positive control group.

Implantutions per pregnancy (Table DL-4) were unaffected by
3-chloropropene treatment, but were reduced in Weeks 1-3 of
the positive control group.

The frequencies of live implantations (Table DL-5) and live
implantations and late deaths (Table DL-6) followed very
closely the pattern of total implantations per pregnancy.

A review of the data showing pregnancies with either (1)
one or more early deaths or (2) two oi more early deaths
(Table DL=-7) did not indicate any increase in these
frequencies in the l-chloropropene treated groups, when
compared with the aixr control group.

Analysis of the proportions of early deaths by various
statistical methods (Tables DL-8 and 9) did not. indicate

any effects attributable to 3-chloropropene treatment. On
the other hand, the:re were significant increases in early
death frequencies in Weeks 1, 2, 4 and 8 (poisson transform-
ation) and Weeks 1-4 and 8 (binomial transformation).
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SPERM ABNORMALITY TEST

There were no increases in the frequencies of abnormal sperm
in any of the categories examined following exposure to
3-chloropropene atmospheres. There were small increases in
aberrant sperm frequencies in Categories C and D (amorphous
head and folded tail, respectively) (Table SA-1 and 2 and
Appendix Table SA).
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SEX-LINKED RECESSIVE LETHAL TEST IN DROSOPHILA

There was no information on the toxicity of 3~-chloropropene
to flies, so, a preliminary study was made (Table RL-1l).

A dose ranging experiment was undertaken on 27 March 1980 in
which flies were exposed to 50 ppm 3-chloropropene for 1 or
3 h. Within a few minutes of the start of exposure, the
flies showed reduced activity but there were no further
adverse reactions noted. It was decided to increase the
concentration of 3-chloropropene for the third group of
flies, so, these were exposed to 50 ppm for 3 h, 100 ppm for
50 min and 160 ppm for 70 min. Even at this high concen-
tration, there were no signs of toxicity. Survival was good
and so was egy hatchability after exposure.

In the main test on 9 April 1980 exposure conditions chosen
were: 150 ppm for 7 h. Two breeding stocks of flies (A
and B) were exposed to these conditions. The results of the
SLRL test are given in Table RL-2.

The air control group gave 2 lethals in the F: generation,
both of them being in the first brood of Stock A flies. The
frequency in this brood was 0.35%, but no other lethals were
detected in a total of 3,598 vials set up and 3,359 vials
scored. No lethals were observed in the 562 vials scored

in the F; generation.

Two lethals were also scored in the F, generation from flies
exposed to 3-chloropropene. These also were in Brood 1 of
Stock A and the frequency was 0.35%. No other F: generation
lethals were scored out of 3,599 vials set up and 3,272
scored. No Fs generation lethals were scored in a total of

1,325 vials.

Flies exposed to a solution of 0.4% EMS in sucrose (v/v) for
5 h gave 14% lethals in the F. generation.

It is concluded that no genetic effects of 3-chloropropene
were observed in this experiment during which flies were
exposed to very high levels of the compound (by mammalian

standards).
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CONCLUSIONS

None of the tests yielded results which indicated that
3=-chloropropene might have genetic effects in complex bio-
logical systems.

In the mammalian in vivo tests, a concentration of 25 ppm
for 7 h per day also falled to induce any signs of systemic
toxicity. Similarly, 150 ppm for 7 h was non-toxic to
Drosophila. The compound was not tested, therefore, to its
ologically extreme limits, although the federal standard
of 1 ppm 3-chloropropene as a time-weighted average for up
to a 10 h work day, 40 h work week was adequately covered.
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TABLE AT-%

3<Chloropropene

Atnosphsric Analysis by Infra-red Spectroscopy
Target Concentration 1.0 ppm

hg.o;uro single mxt:plc m.l.t;ph mlt;ph Itul.t.:pu mlt;ph :::;::
+57.8 - - - - - s -
+30.0 - - - - - - s
+47.3 - - - - - - 15
+45.0 - - 10 - - - -
5 +42.5 - - - - - 15 15
2
E 440.0 - - 30 - - - -
P +37.8 - - 43 - - - 5
§ +38,0 10 - s 1s 10 15 10
-
¢ +32.8 - - - 18 10 - 15
J +30.0 40 - - - 80 - -
g +21.8 - - s 10 - 23 -
- +23.0 - - - 't - - 17
§ +22.8 - - 30 - 1 13 -
r +20.0 10 - 38 15 10 1% 13
§ +17.5 58 - 10 1s - 40 -
g +15.0 1c s 10 as 13 s 30
g +12.9 - 13 - - - 13 10
i +10.0 60 - s 38 ] 80 -
- + 7.5 - - 10 H1 - 30 -
+ 5.0 - 13 110 75 s 10 25
+ 2.5 20 - 80 10 - - -
) 1 15 5 20 25 50 s
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TABLE AT~ continued

3=Chloropropens
Exposure Multiple | Multiple | Multiple | Multiple | Multiple | Repeat
Day Single 1 2 3’ 4 5 Single
- 2.5 25 5 20 - 25 - -
= 5.0 20 - - 10 15 - -
- 7.5 - 25 10 10 - 10 25
=10.0 S 10 - 10 - - 5
-12.% - - - - 45 - 40
-15.0 - 15 - 10 - - 35
L]
§ =17.% - - - 10 70 - -
3 =20.0 50 - - 5 15 - 25
8 =22,5 23 - - 60 20 20 -
5 =27.5 - - - - s - 90
b
[ =30.0 5 10 - = 5 - H
']
g -"1.3 5 s0 - .- - 10 5
13
g =35,0 - 18 - - - - -
]
g =37.% - 30 - - 25 - -
1 -40.0 5 25 - - - - -
]
! -42.5 - 25 - - - - -
- -45.0 5 20 - - - - -
8 47,3 20
3 .
2 ~50.0 - 18 - - - - -
E «$2.5 - 10 - - - - -
-
-35.0 s s - - - - -
~$7.5% - 45 - - - - -
-67.5 - 15 - - - - -
«70.0 - 15 - - - - -
-80.0 - 15 - - - - -
Time Averaged
Concentration 1.02 0.64 1.15 1,05 1,01 1.13 1.01
for 7 h (ppm)
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TABLE AT=3 (continued)

J=Chloropropane

Target Concentration 25 ppm

ng:;\lu single mlt:pl. Mt;ph mlt;ph lult:plo mlt;plo :::;::
+30.0 - - - - - 5 -
a +20.0 - - - - - 10 -
g +15.0 - - 20 10 - - -
5 +12.9 - - - - - - 5

E *10.0 ‘10 - 35 20 3 20

8 + 7.8 20 - - 3 - - 5
‘3‘.5 + 5.0 70 85 120 105 85 10 25
Eg + 2.5 (1} 13 s s~ 90 20 10
E 0 90 110 10 17?1._W_. 185 30 215
- - 2.8 0 108 15 {?___+ 10 30 80
g - 5.0 108 80 120 0 40 95 55
3 - 7.5 s ) - - - 115 20
2 -10.0 15 - 28 - 5 70 -
“ -12.5 - - - - - 15 -

b mplapdoiby- o 25.0 24.9 25.3 25.7 25.3 24.0 24.8

Concentration
for 7 A (ppm)
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TABLE RL-2

3-Chloropropene
Drosophila SLRL Procedure and Results

Compound: Alr Concentration: - Stock: A
Length o2 Exposura: - Test exposure given: -
Brood 1 Brood 2 Brood )

Fy set up 10.4,80 13.4.80 186.4.80
P32 set up 24.4.80 28.4.80 2.5.80
F2 scored 6.5.80 13.5.80 14.5.80
F2 repcats scored 19.5.80 - -

Fy set up - 13.5.80 -

Fy scored - 26.5.80 =

P3 repeats scored - - -
RESULTS

Brood 1| | Brood 2 |Brood ) | All Broods

No. of Py vials' 100 100 93 293
No. of sterils P} viale 3 5 8 16
No. of ) vials usad in Py 97 95 85 277
No. of Py vials set \p 600 598 600 1798
No, of Pz visls scoeed 569 553 560 1682
No. of ¥y visls containing lethals 2 0 2
Prequancy of 72 lethale 0,35 0 0.11
No. of Py vials st wp - 600 - 600
Mo, of Fy vials scored - 562 - 562
No. of Fj vials containing lethals - 0 - 0
Prequency of 7) lethals | - 0 - 0
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TABLE RL-2 (continued)

J-Chloropropene
Drosophila SLRL Procedure and Results

Compound: Air ' Concentration: - Stock: p
Length of Exposure: - Test exposure given: -
Brood 1 Brood 2 Brood )

r1 set up 10.4.80 14.4.00 18.4.80
P2 set up 24.4.80 208.4.80 2.5.80
P2 scored 7.5.80 12.5.80 14.5.80
F3 repeats scored - - -

Py set up - - -

P4y ocored - - -

Py repeats scored - - ' -
RESULTS

Brood 1 | Brood 2 |Brood 3 | All Broods

No. of 1) vials ‘ 98 98 92 288
No. of starils 1) vials 2 4 7 13
No. of ¥} vials used in Py 96 94 85 275
No, of F; viale est wp 600 600 £00 1800
No, of F3 vials scoved . 554 561 562 1677
No. of Py vials containing lathals 0 0 0 0
Prequancy of P2 lethals 0 0 0 0
No, of Py vials set W - - - -
No. of Py vials scored : - - - -
No. of ) vials containing litha - - - -
Frequency of Py lethals | - - -
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TABLE RL-2 (continued)

3=Chloropropens
Drosophila SLRL Procedure and Results

Compound: 3-Chloropropens Concentration: 137 ppm Btock: A
Length of Exposure: 7 h Test exposure given: 9,4.80
Brood 1 Brood 2 Brood )
ri set up 10.4.80 13.4.80 18.4.80
F2 set up 2).4.80 25.4.80 1.5.80
P2 scored 6.5.80 9.5.80 14.5.80
Py repeats ecored - - -
F3 set up 6.5.80 9.5.80 14.5.80
¥y scored 165,80 21.5.80 26.5.80
P3 repeats scored - - ) -
RESULTS
[Brool 1 | Brood 2 [Broed 3 | All Broods
No. of P vials 98 97 90 285
No. of starils i vials 4 5 9 18
No, of F1 vials used {n P2 94 92 81 267
No. of Pz vials set wp 600 600 599 1799
No. of Pz vials scored 559 496 557 1612
No. of P2 vials aontaining lethals 2 0 0 2
Prequancy of 1 lsthals 0,354 0 0 0.12%
No. of P vials est \p 500 ] 500 400 1400
No. of ) vials scored 469 | 479 278 1325
No. of Fy vials containing letha 0 0 0 0
Precusncy of F) lsthals | 0 0 0
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TABLE RL~-2 (continued)

3=-Chloropropene
Drosophila SLRL Procedure and Results

Compound: 3J-Chloropropene Concentration: 150 ppm 8tock: B
Ltength of Exposure: 7 h Test exposure given: 9,.4.60
Brood 1) Brood 2 Brood 3
F1 set up 10.4.80 14.4.80 18.4.80
r2 set up 23.4.80 28.4.80 1,5.80
P2 scored $.5,80 12.5.80 13.5.80
P2 repeats ecored 19.5.80 - -
F3 set up - - -
Py scored - - -
F3 repeats scored - - -
RESULTS
Brood 1 | Brood 2 |[Brood 3 | All Broods
No. of P} vials 91 90 81 262
No. of starils P} vials H 11 7 23
No., of P} vials used in Fy 86 79 74 219
No, of F7 vials set \p 593 606 601 1800
No, of Iy vials scored 529 569 _ 562 1660
No, of P vials containing lethals 0 0 0 0
Fregquancy of 3 lethals 0 0 0 0

of ¥y vials est Wp

No.

of Py vials scocxed

MNo. of Iy vials containing lethals -

Prequancy of F) lethals

[
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TABLE RL-2 (continued)

3=Chloropropene
Drosophila SLRL Procedure and Results

Compound: :::ly'a:nolulphonate Concentration: 0.4% v/v 8tock: A
Length of Exposure: S h Test exposure given: 9 4,80
Brood 1 Brood 2 Brood 3}
7] set up 10.4.80 - -
P2 set up 23.4.80 - -
F2 scored 6.5.80 = -
F3 repeats scored 19,5.80 - -
Py set up - - -
P4 scored - . - -
Py repeats scored - - -
RESULTS
Brood 1 | Brood 2 |Brood 3 | All Broods
No. of Py vials' 61 - - 61
No, of sterils N vials ] - - 0
No. of Py vials used in Py 61 - - 61
No. of P3 vials set \p 200 - - 200
No. of ¥; vials scored 169 - - 169
No, of Py vials containing lsthals 25 - - 25
Frequency of F2 lethals 14% - - 14%
No, of Py vials set W - - - -
No. of Py vials scored : - - - -
| No. of Fj viols cortaining lsthals o - - -
| Frequency of F3 lsthals | - - - -
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FIGURE 1b.

3=Chloropropene

-Schematic Lay-out of Apparatus
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FIGURE 2

3=Chloropropene
Typical Calibration Graph for High Level
25 April 1980
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ARPENDIX DIET

3=Chloropropene
Diet Analysis
A Spatt's Potent Lid
Contral Movse
: Coambridge Reed
'. :M.?en oL
nes
22 DEC 8580
Tolophone
91400 N
sscesnsenassnsne ssecms Tologroms
Spraif’s Borking
Tolez 4NN
CERTIFICATE OF ANALYRIS
Produet: LAD 2
Batob Woi 028067
Date of Hamfacturel 2nd april 1980
Zsnd Anslrele
JMolsture 8.0 «
Crude Tat ‘0o %
Crude Protaia a4 ¢
Asd .2 %
Caloiwa o.92 ¥
Fhospharue 0.7%6 %
Bitrate 11.0 og/xg
Hisrite €1.0 wg/rg
::::u- 0.19 =g/kg
€1.0 wg/kg
Areenio 0.31 =ag/kg
Cadnima €0.20 ng/xg
Meroury . 0.03 =g/kg
Aflatoxine . NOXE DETECTED
Total P.C.B. . NOIE DETEICTAD
Zotal D.D.%T. 0.006 ng/kg
Dieldrin NONE DETECTED
Lindane NONE DA SCTED
Heptachlor 0.002 ng/kg
Malathion NONE DEFECTID
Total Viable Organies 1.0 x 10/gre
3. Coli Type 1 ! NONE DETECTED
fulnonella Species NOKE DETECTED
noulds QO/F- .

TN

Date esee %00scccanssnserecsene

Gagnined Ghw G Chouge Mowse, A cumbe of i foien Gep
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APPENDIX Loc=-1

J=Chloropropene )
Examples of Animal Location During Exposure
Exposure Location Sheet

Project No: 409959 Test Concentration: 0
Test Compound: Air Centrol Tier No: 1
Expusure Chamber Not 1 Multi-dose Cytogenetic & and ¢
D1y of Strdy: 2

LEFT

20 | 288 289 -

202 | a8¢ 290 -

'
R
35 283 | 287 - -

- or

PRrow? REAR
1 o] s 129 -
2
122} 12¢ 130 -
gu
g
§E 12| 12 - -
#;r
¢ 134 128 - =
RICHT

SIGNED: DATE:
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PENDIX loc=-2 (continusd

3-Chloropropene
Exposure lLocation Sheet

Project Ro: 409959 Test Concentration:

Test Compound:_Air Control Tier MNo:

Dominant Lethal ¢
Exposure Chamber Mo: 1 Sperm Ab. mice

Day of 8tudy: 2

3 361 368 § 369 -

2 :l 32 36| 0 -
ﬁér

a [} w3 367 - -
3 F

164 b 13 ) - -

;
:

m 325 ]| 29 -

22 2¢] 30 -

323 327 - -

Trocatment

—Group Lageo

324 328

Ed
3}
3

SIGNED: DATC:
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APPENDIX LOC-2 (continued)

3=Chloropropene
Txposure Location Sheet

Project No: 409959 Test Concentration: Low
Test Compound:_j-Chloropropene Tiar ¥Wo: 1
Exposure Chamber Mo: 2
Day of Study: 2
LErT
4 ] Ca 3
Treatments  Sperd Ab. o Lathal
N 33 | e m n m N
338 33 337 | 338 378 376 n 378
33 340 - - 379 380 - -
EBONT
Group Cage 3 Group Cage 2
~dose Cyt ®
291 2192 293 | 294 1 132 1)) 14
295 29% 297 | 298 138 136 137 138
a9 300 - - 139 140 - -
RICHT

Signed: Date:s
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APPENDIX Loc-2 (continued)

3=Chloropropene
Exposure location Sheet

Project No: 409939 Test Concentration: High
Test Compound:)-Chlorgpropene Tier No: 1
Exposucte Chamber Noi 3
Day of Study:
LEFT
: Cage ¢ Group Cagel
‘lruu.n?nw ’lpﬂ’- Ab, lm%_ng, &- &mn
b 7)) 342 343 4 N mn2 38) 1.7
3 246 347 348 h1 1) Jes k] ¥ ise
34 350 - - 38 390 - -
s~ v REAB
Group Cage 3 Group Cage 2
Treatment: llzulu—dou cyt © A lri-dose Cyt dJ
301 | 302{ 303 304 i | e | e |
308 306 2017 3o8 145 146 147 148
309 no - - 149 150 - -
BIGHT
Signed: Date:




107

APPENDIX PFORM~1

3=Chloropropene

SITOGRNETIC SCOAR SNEET »1083
Centrast Ne. 310-70-002¢ Substance:

Assesser! Decoded group: Decoded
Signatures Slide No.1 snimal Mo.:

Datele) Single/Muiti-dose Tims (b} ¢
Slide qualivys
Exoslilent Good Acceptable ____  Poor Uncountable

it~ Hise, Gbest~
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APPENDIX PORM=-)

J=Chloropropens

gact Wo 18- BI08N
P ABNO ITIRS ) 1}
Assessor: De=coder
Date(s) assessed: Date de-coded:
Be-codad |
81100 funn Abnormality Toral | Total [ Informstion
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APPENDIX TABLE BW-1
3=Chloropropene

Multiple Sxposure Cytogenetics Test
Individual Body Weights (g)

Afr Control (0 pﬁ-)

in
sax :::::: Day of Dosing

1 2 3 4 H]
121 3187 159 368 367 374
122 378 m 381 376 376
123 375 386 380 Jes k11
124 31726 E1 )8 384 388 387

125 344 349 350 as3 356

126 360 372 372 375 379

Nale 127 de 346 354 353 358
128 383 a7 385 391 393

129 370 - 375 376 383 384

130 345 6 357 362 368

Mean 363.1 367.3 370.7. 373.4 376.4

+$8.D. |+ 14.6 + 16.0 +12.9 + 4.1 £ 12.7

Sox Animal Day of Dosing

Number 1 2 3 ‘ 5

281 258 262 259 269 272

282 238 230 237 240 2139
283 239 239 240 246 233
284 225 227 225 230 233
208 238 n 238 235 234
286 231 232 234 237 240
Female 207 253 254 259 264 266
289 239 24 237 240 238
209 47 238 246 246 248
290 218 239 243 245 245
Mean 240.0 238.6 241.5 245.2 246.9
$8.D. |+ 9.3 +11.1 +10.8 + 12,4 + 13.3
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APPENDIX TABLE BW-1_ (continued)

3=Chloropropens

Multiple Dosing: 1 ppm
Day of Dosing
| RS
1 2 3 4 5
131 323 34 331 Kk} 332
132 168 369 366 368 170
13 1.1} 380 383 389 390
134 379 382 386 383 384
138 sy asg 363 365 367
136 374 377 7”7 382 kYT
Male 137 %4 397 R4 384 387
138 kT'TY 350 - 383 k1)1 383
139 354 asg 346 kL] k11
140 339 338 343 345 348
Mean 360.2 362.1 363.2 365.3 366.8
2 8.D. |+ 20.3 + 20.7 $19.4 + 19.5 +19.8
sox Animal Day of Dosing
Number 1 2 3 . s
291 223 228 226 226 226
292 2%0 247 251 250 246
293 229 227 222 228 227
294 215 215 219 220 219
295 236 228 229 232 234
296 238 246 249 251 251
Female 297 216 212 22 220 222
29R 237 24 11 246 249
299 236 232 233 228 239
300 230 23] 234 236 239
mean 231.0 230.6 232.5 234.7 235.2
+9.0. |+ 10.8 + 1.8 + 11.4 + 11.5 + 11.4
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APPENDIX TABLE BW-1 (continued)
J-Chloropropene

Multiple Dosing: 25 ppm

Day of Dosing
sex | hnizel
1 2 ] ‘ 5
141 k] 1 332 336 340 341
142 369 369 376 380 383
14) 387 s 354 349 353
144 82 389 392 389 387
145 367 365 363 376 368
146 335 342 346 350 345
Male 147 330 333 334 342 246
140 370 176 180 18s 387
149 384 394 395 396 402
| 150 355 365 360 365 370
Mean 358.0 361.6 363.6 367.2 368.2
+ 8.D. |+ 20.1 + 21.8 + 21.8 + 20,7 + 21,3
Sax Animal Day of Dosing
Number 1 2 3 4 5
j01 240 258 261 265 263
302 238 207 243 245 247
303 249 253 252 254 255
304 204 203 21) 210 213
305 FIA 255 259 260 260
306 236 247 254 254 254
Female 307 217 214 219 223 223
308 242 246 246 248 252
109 243 237 245 44 246
310 240 234 23 241 244
Mean 237.2 238.4 243.0 244.4 245.7
+5.0. |+1s.5 +17.9 + 16.0 + 16.7 4+ 15.9
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APPENDIX TABLE BW=1 (continued
3=Chloropropene

Wultiple Dosing: Bthyl methanesulphonate, 100 mg/hg

Day of Dosing
s [ dlp)

1 1 ] (] S
151 34) 14 313 L X1 322
132 147 m 318 307 297
183 380 J8l 369 361 354
184 154 %) 346 338 324
133 375 367 359 355 ded
Kale 156 396 384 369 356 343
157 40 338 320 308 106
158 343 336 326 319 306
159 350 346 313 329 327
160 330 34S 338 324 311
Maan 357.8 382.7 340.8 332.8 323.4
+ 8.0, |+19.0 * 183 +19.1 + 19.8% + 18.9

Sax Animal Day of Dosing

Number 1 2 ] 4 L3

3l mn 2)? a3l 226 218

32 246 $31) 232 24 220

n: 223 1) 200 191 185

34 241 237 228 218 211

s 205 200 199 195 194

Female 16 223 222 1 210 205
317 224 23 222 215 210

28 224 218 216 208 208

N9 212 204 198 196 138

320 237 228 221 212 205

Mern 227.2 222.1 215.8 209.% 204.1

28.0. |*130 [+ 13.7 213.2 [s12.1 +11.8
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APPENDIX TABLE BW-2
3-Chloropropene
Single Exposure Cytogenetics Test

Individual Body Weights (g}

Alr Control (0 'pn)

6 h 24 h 48 h

Sex Animal Samp le Animal | Sample Animal sample
Number Number Number

Weight weight Weight

1 376 11 401 21 395

2 424 12 425 22 127

3 379 13 383 23 178

¢ 407 14 411 24 356

5 393 15 379 25 170

Nale 6 429 16 419 26 387

7 az. 17 43 27 407

L] 393 18 376 28 351

9 a1s 19 36l 29 179

10 433 20 a1l 10 390

Mean 406.1 390.0 372.0

+8.0. |+ 20.2 + 26,8 4+ 23.4

s h 24 h W T3

Sex Animal Sample Animal Sample Animal Sa=Tie

Number | \gtghe Number | yqight (| NUBPeT | weight

161 253 m 265 181 262

162 215 172 243 182 234

163 270 173 276 182 245

164 245 174 261 184 275

165 242 175 286 185 236

Female 166 242 176 247 186 226

167 240 177 248 187 297

168 232 178 233 188 250

169 254 179 228 189 254

170 257 180 270 190 244

Nean 251.0 255.7 252.3

+5.0. | +13.6 + 18,9 4 21.2
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APPENDIX TABLE BW-2 (continued)

Jd<Chloropropene
8ingle Dosing: 1 ppm

; 6 h 24 h 48 h
oo [tz |smie | pniony L somie | joiy | sompl
Weight Weight Weight

N 400 41 355 51 425

32 402 a2 393 52 396

3 406 43 110 53 373

L7 38l 4“ 375 54 157

s 86 45 355 55 388

Nale 36 s % a2 56 384
3?7 419 47 41s 57 410

k1] 370 48 386 58 375

39 425 o 359 59 373

40 360 50 345 60 365

Mean 389.5 383.5 384.6

+8.D. |+ 25.6 + 31.6 + 20.9

6 h 48 h
Sex Animal Sample Aninal | Sample
Nusber wetght Number Weight

191 248 201 237

192 275 202 256

193 248 203 285

194 251 204 245

195 245 205 242

Female 196 235 206 275
197 265 207 238

198 235 208 225

199 263 209 276

200 277 210 250

Mean 254.2 267.0 252.6

+£89.0. [%18.1 ’ + 1407 + 20,0
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APPENDIX TABLE BW-2 (continued)

3-Chloropropene
8ingle Dosing: 25 ppm
Th 724 h 4% h
Animal Sample Animal Sample Animal Sample
Sax Wusber Number Number

Weight Weight Weight

61 404 7 400 81 424

62 375 72 402 82 406

63 s 7 403 83 sl

64 406 74 420 84 363

€5 358 75 386 85 400

Hale 66 367 76 420 86 426
67 sl 77 318 87 392

58 418 78 407 88 423

1] 406 79 326 89 345

70 432 80 397 90 357

Mean 396.2 1393.9 391.3

+8.0. |3 24.4 + 21,2 + 29,2

s h 26 h T

sax | Animal | _Sample J| anima) | Sample i animal | Sample
Wumber | wetght Number | yq¢ont Number [ ygiant

221 250 231 239 P 241 256

222 240 232 296 242 262

223 290 233 263 243 237

224 265 234 251 244 234

225 270 235 255 245 250

Fenale 226 250 236 223 246 237
227 227 237 235 247 265

228 253 238 242 248 257

229 242 239 267 249 255

230 246 240 2713 250 287

Mean 253.3 254.4 251.0

4 8.D. | +17.7 +21.3 + 11.1
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[

APPENDIX TABLE BM-: (continued)

J=Chloropropene

8ingle Dosing: Ethyl methanesulphonate, 250 mg/kg

S h 24 h a5 h
Sex Animal Sample ALn.L!lll Sample ﬁnu:al Sample
Number T r

Weight Welight Weicht

91 41s 101 366 111 423

92 421 L+ 102 415 112 42i

93 400 103 362 113 377

94 7 104 an2 114 176

95 400 105 398 115 3

Male 9 410 106 a2 116 387
97 363 107 377 117 356

98 n 108 350 118 390

99 367 109 419 119 381

100 428 110 187 120 372

Mean 396.6 388.8 385.6

+8.0. |+ 263 s 2.2 + 21.3

T h Z4 R W[ a8 h

Sox Animal Sample Antmal Sample Animal | Sample
bumber | yesght Number [ ygygne Number | ygigne

281 269 261 238 271 220

252 266 262 238 272 279

253 281 263 264 273 246

254 246 264 300 274 251

258 258 265 253 275 247

Female 256 243 265 234 276 246
257 242 267 264 277 245

258 213 268 293 278 277

259 245 269 258 279 245

260 257 270 237 280 240

Mean 254.0 257.9 249.6

+9.0. |+ 14.8 + 23.3 +17.2
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APPENDIX TABLE BW-2 (Repeat)

3<Chloropropene
Single Exposure Cytogenetics Test
Individual Body Weights (g)

Air Control (0 ppm)

24 h W h
x|tz saxple || Anigal | sie
Weight Weight

1 383 21 402

2 398 22 352

3 189 23 365

. 178 24 T

5 78 25 197

Male 6 400 26 s

7 193 17 375 27 382

s 390 18 358 28 369

9 168 19 188 29 07

10 380 20 178 10 363

mean | 394.6 381.9 373.5

+ 8.0, |¢19.4 + 12.8 + 22.5

6 h 24 h 48 h

sax | Animal | BemPI® Il anyma) | Sample 1l Animal | Sample
Musber [yoione || Mumber [ ygighe || MU | weignt

161 247 1711 230 181 252

162 237 172 239 182 241

163 227 173 22 183 216

164 265 17¢ 250 & 184 226

168 260 175 219 185 225

Temale | ;44 235 176 242 186 213

167 233 177 245 187 247

168 220 178 250 188 224

169 217 179 211 189 223

170 232 180 236 190 253

mean | 238.1 236.4 232.0

+8.0. |2 1500 + 10.9 4 14,9
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APPENDIX TABLE BW-2 (Repeat continued)

3=Chloropropene
Single Dounqx' 1 ppm

6 h 24 h 48 h
Sex Animal Sample An.tr.l. Sample Animal Sample

Number M Number
Weight Weight Weight
3l 367 41 147 51 360
32 378 42 378 52 ies
33 352 43 353 53 360
k1) 377 4 367 54 370
Male 3s 407 45 395 5S 350
36 375 46 362 56 372
37 369 47 380 57 39l
38 397 448 37% 58 399
39 398 49 397 59 397
40 350 50 392 60 361
Mean 376.7 374.6 374.7
+ B8.D. + 18.7 *17.3 + 17,2
6 h 24 h 48 h
Antmal Sample Animal | Sample Animsl Sample

Bex Number Nunber Number
Wetght Weight Weight
191 243 201 210 211 259
192 249 202 242 212 235
193 239 203 223 213 246
194 255 204 230 214 230
Female 198 232 205 246 218 233
196 227 206 240 216 229
197 254 207 258 217 222
198 232 208 226 218 - 230
199 223 209 21% 219 260
200 238 210 275 220 216
Hean 239.2 236.5 236.0
* 8.D. s 11.0 *+19.9 2 147
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APPENDIX TABLE BW-2 {Repsat continued)

3=Chloropropene
8ingle Dosing: 235 ppm
6h 24 h {6 h
Sex Animal Sample Animal Sample Animal Sample
Number Number Number

Weight Weight Waight

61 370 7 269 a1 352

62 421 72 370 82 382

63 336 7 411 8) 413

64 405 74 419 a4 420

Male 11} J00 75 356 85 365

66 409 76 334 86 3156

67 390 17 400 87 385

(1] 297 70 407 (1) 3172

(1) 356 79 37 [ 3] 442

70 b1 1) 80 160 90 384

Mean 384.4 3179.9% 387.1

+ 0.0, |4 2% + 21,2 29.)
6 h 24 h 48 h
sox | Antmar [ _Semple Il animai | S2mple }| animay { Sample
bumber | yeight Number | ygignt Number | yq(gnt

221 236 231 2m 241 272

222 254 232 22) 242 231

223 250 23] 248 24} 245

324 240 234 21?7 244 255

Pemale 225 2 238 218 245 22)

226 233 236 242 246 24)

227 216 N 226 247 246

228 251 238 ~21% 248 246

229 270 23 234 249 216

230 232 240 233 250 240

Msan 241.6 233.) 241.?

+ 8.0, | *15.0 + 18.8 b 15.9




Single Dosing;
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APPENDIX TABLE BW-2 (Repeat continued)

3J=Chloropropene

Ethyl methanesulphonate, 250 mg/kg

sex Anisal Animal B::p?a
Wuaber Nusber

Welght

[ 2} 111 375

11 112 369

93 113 368

94 14 Jei

11} 119 b1 )}

Nale " 116 1)

9 117 166

" (31} %9

” 119 406

100 120 167

Hoon 74,7

+ 8.0, s 18,0

s h 48 h

sox Animal Sample !l Antssl | Sa=ple

Number Weight Nusber Weight

251 234 261 224

252 3% 262 246

283 216 263 249

254 229 264 260

remale 238 219 263 231 275 214

256 258 266 262 276 243

287 226 267 248 2717 233

238 227 268 239 278 247

2%9 257 269 220 279 240

260 221 270 3 200 246

nean 232.3 238.8 240.2

£ 8.0, |+ 14,8 +12.3 + 12,3




Multiple Dosing:

APPENDIX TABLE BW-)

J-Chloropropene

Dominant Lethal Assay
Individusl Body Weights (9)

Alr Control (0 ppm)

Day of Dosing

o |t
1 2 3 ] ]
361 3ss 356 364 366 364
362 an 370 376 382 390
63 365 372 376 384 389
364 sz 356 365 367 YT
365 390 197 398 405 403
: 366 351 356 359 367 mn
Male 367 3 2 343 sl 353
368 352 sy 11 38 ass
369 336 344 18 kT3 350
270 354 386 364 373 319
mesn | 3s6,2 260.0 363.9 369.9 373.2
+8.0. {+16.6 |s16.1 [e17.2 [s17.3 [e17.4
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X LE DW=y (continued
J=Chloropropens
Muitipie Doeings § ppm
sox Aimel bay of tmsing
Nusber ' 2 ) ‘ s
373 m 121 M 14 "7
2 %0 1 3%¢ 387 3%
373 60 360 167 i 176
374 14 20 322 s 322
378 3%) k11 36l J64 367
376 319 320 320 322 32s
Male 377 351 35S k11] 137 356
378 336 340 350 150 382
379 357 363 370 374 378
360 352 357 366 168 175
Mean 142.5 345.4 350.0 asl.7 354.7
+ 8.0, + 16.1 +16.1 + 18.6 + 20.4 + 20,7
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APPENDIX TABLE BW-3 (continued)
3=Chloropropene

Multiple Dosing: 25 ppm

Day of Dosing
sex | dnkzel
i 2 ] 4 9
Jo1 330 31 338 334 337
182 364 366 169 68 369
3e3 42 4} 343 144 343
384 87 398 k1 1) 404 406
388 k1 1} 192 397 400 409
386 3ss 58 338 359 J6)
Male 387 149 351 J%3 157 3156
b1 ] Jse 364 kI1) 372 383
b1 1] 317¢ Jee 91 1% 397
)90 37 179 383 j87 396
Mean J6l.9 366.6 3169.5 371.9 3795.9
4+ 8.0, 4 10,7 4 22.1 4 22.4 s 239 * 26.0
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APPENDIX TABLE BW-) (continued)
J~Chloropropens

Multiple Dosing: Ethyl methanesulphonate, 100 mg/kg

Sox Animal Day of Dosing
Nuabey 1 2 3 4 ]
k1 38 382 372 361 3se 347
392 375 360 347 337 327
393 306 g4 371 362 356
39%4 345 336 323 11 300
395 356 3583 335 321 306
396 lé6 306 299 286 275
Male 397 380 n 352 337 320
398 350 347 kh k) 329 319
399 410 407 400 b1-1} 373
400 397 389 379 a7 358
Mean 369.7 362.7 350.4 340.0 328.1
+8.0. |%27.9 +29.0 + 29.1 + 30.4 + 30.4




APPENDIX TABLE BW-4

3-Chloropropene
Sperm Abnormality Teat
Individual Body Weights (9)

Multiple Dosing: Air Control (0 ppm)

Sax ,‘,"‘!“ ‘g;ly of Dosing
1 2 3 4 5
Ja1 25 5 26 26 26
j22 27 27 27 27 27
323 25 26 26 26 26
324 27 27 27 27 27
3as a5 25 25 25 26
126 27 27 27 27 26
Male 3127 28 28 29 29 29
328 . 16 26 26 26 26
329 26 26 25 25 25
330 26 25 26 26 26
Mean 26.2 26.2 26.4 26.4 26.4
* 8.D. *1l.0 + 1.0 + 1.2 + 1.2 +1.1




APPENDIX TABLE BW-4 (continued)

3=Chloropropene

Multiple Dosing: 1 ppm

Sox Animal Day of Dosing
Number ) 2 ) 4 5
311 23 23 24 25 23
312 24 24 24 25 25
333 28 16 28 2% 25
LR 28 .28 26 26 26
s 26 26 26 26 26
336 23 . 24 24 24 21
Male 137 26 26 26 26 28
138 2s 24 25 26 25
339 26 26 26 2 25
340 26 26 26 27 25
Mean 24.9 5.0 5.2 25.6 24.8
+8.0, |[21.2 1.2 + 0.9 +0.8 £1.0
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APPENDIX TABLE BW-4 (continued)
d=-Chloropropene

Multiple Dosing: 25 ppm

sex :"u:::: Day of Dosing
1 2 3 ]
M1 2 23 23 23
342 26 26 27 26
343 23 28 28 28
M4 25 s 28 28
245 2% 26 26 26
346 27 28 28 28
Male 147 27 28 28 28
348 24 25 25 25
1T 7] 24 7] 25
aso 26 26 26 26
Meun 25.3 25.8 25.9 9.9
+8.0. |+1.2 + 1.3 + 1.4 + £1.2




129

APPENDIX TABLE BW-4 (continued
3=Chloropropens

Multiple Dosing: Ethyl methanesulphonate, 200 mg/kg

Sox :::::: Day of Dosing
1 2 3 4 -
sy 235 25 2% 25 a4
352 25 25 25 26 26
%3 24 24 24 24 2]
354 28 26 25 26 25
335 25 26 25 26 25
3156 26 25 26 27 27
Male ELY) 1 25 24 24 24
350 24 25 25 25 23
359 25 24 26 26 26
360 23 24 25 25 23
Mean 25.0 24.9 25,0 25.4 24.6
* 8.D. + 0.7 + 0.7 4+ 0.7 + 1.0 $ 1.4




130

st 114 2/02
ST 114 0s 1702 Ly
[ 14 14 C/eL
. (1 [14 oS T/eL 14
st 114 €/19
£ 14 114 0s 1744 £z
st (14 [ 744
114 114 oS T/et zzt
3 s§T €/LL
st T (111 /L sZ1
St 114 /Lr
114 E14 0s /L oft
L1 x §° LT T < ST (444
£ 14 114 0s 1/te et
T°r0l X p-0S ]
6°601 x §°g¢ Jusmbeas 1 | 24 (14 /%6
st 3T 0s 1/¢€6 621
st 3T [ 748
st iz 0s /L 91
st sz s/te
114 £14 0s t/Le "zt
SENUUR L) Lol ol i) il sl RSSO i 2 o) b
Koy STWOSOWOIYD) PrITmOIW) INOYITR equny | aesqunn
293uasp uuuu“ﬂmi p1IS | TYWIUY
pwaads 20d suoTiIviieqy pPIaIesqD ul‘!!-n- arweny

touwyy Buytdwes

saTWN

(=dd @) 13X3VQD Aty

P3I03§ FUOTIVIIIqY [TWOSOWOIYD/PTITWOIYD
s17i2) moiiwvy ouog IWy Jo syekiwuy 273eusbolrld

ousaoxdoloTyd~-¢

H-OQW-¥D FTTEVE XIANIdLVY

:bugsog atrdyaing




131

14 (14 €/18

(14 114 0s /18 ort
11 114 t/eet
114 134 0S /eet 6ct
(14 (14 v/LEn
[1 st 0s t/Let cet
(14 (14 v/¢
114 (14 0s T/e et
st (14 1 74
(14 sz 0s 1741 st
ST (14 /9t
(14 (14 0s 1/901 13
144 114 s/Evt
[1: 114 o0s g/en {91
[14 (14 (7411
114 (14 0S €/ss 14
114 114 £/8t

T X 9°gS 1 124 cz 0s t/8t (141
114 114 17434

0°011 X §°LC ﬁ-u..ulu-um TYwo90TOxYy) A

0°01T X 0°9¢ t €z ST 0s /it (14

F— 2 o/analangldes Ho/malsaal deo evoyawIzeqy owﬂm :MH‘
Awg SE0EoNOID) PIIvWOIY) nonITe Jequnn u”&
eI uuuu“umz psutwexy i
pesids Jed SUOTIVIINQY PAAISND spreidg
q 9 :owyl Buyrdwes udd 1 :6uysoq @TdIIINNM
TN
susdozdoaolyd-£

(POOUIITOO) N-ON-YD TTOVE XIANIddY




132

St 114 s/l
T°60t X 9°1¢ [ 24 1 14 0s */1€1 991
T°H0L X ("09% t | 14 114 e/zet
(14 114 0s /zzt 12|
st [14 s/t8
114 £ 14 0s v/t8 ost
£ 14 114 [¥4:14]
st 114 0s z/8zt mwt
St 114 €/99
114 1 14 0s /98 (21
st 114 z/o0y
St st 0s 1/0y [4 At
. st 114 z/801
ST 114 0s /801 "t
st [14 t/1z1
114 sz 0s z/1zt (121
1 14 st v/6S
114 114 0s 1/6S Srt
sT st s/L6
T 90IR -9
[ AS3R B M) Jussbezl prIvenay) t [24 ST 0s /L6 (121
— 2 o/n gla a g| de o/mglaag sooyava lu.ﬂw u-_uﬂg
Awrg SWOSOWOI) PRI INONITA Joquny | Jequny
PYS LTI spraadg opI1S | TIEyUY
pwaids 1ad sunyIRLISQY DBAIGEQD Jo Iequna v"“.uulm“
99 :ewyl Bujidwes wdd gz :Huysog ardiatnm

I
susdardorotyd-¢

(PONUTIUCD) N-~--YO TTAVL XIGNR4A4LV




133

st st /9

114 14 15 17234 st

T ZOY X 2°9%

T°601 X 0°9S atorgoxy

$°601 X S¢S 24 11 U/

'St X £ 0z t

9 121 % 1°0¢ 1 114 14 oS v 8st

PUINL X 6°2S 124 st /6y
st st (13 /6y 113]
st st €/sv

L°L6 X 0°22 1 " 134 os T/ st
st st 17473
(34 ST oS /st 091
st st e/

S TTY X §°2§ 12 st s 1 TARA 115

€01t X g°p9 sfwwn

0 Tl X §°19 (34 (14 e/ce
11 14 oS e 951
114 ST /06
st st oS /06 €St

enoscerystT s omaling|es so/mnslana cooraeas oprs | revrer
Lon TWOSTBOIY) pPravwony InoITA asquny | zeqemn
2ejuzen sprauds PITS | TewiovY
peadiy »od G.I.a‘ué [ ) 30 Ieqena v"lulu"‘.-w

ouwpy Bmrpdams
seen

by/6m @l ‘ejvvodinsauriam YA

svadordoro Ty~

(POUTINOD) N-O-YVO TTRVLE XI1aMiddv

tbuysoq S147ITNR




134

€1 x e

1 1 14 b4 /T
st . 114 0s uex €S
114 114 /St
[14 114 oS /st $$7
o/a aa n g O o/m gt m g] deo
MOV IS IN it ol - SUOYIN2ISqY) ewﬂv. 1““4
Ly : SsoScwOIG PRI nonITA e | 2eywra
rua spwoads WIS | TreT™E
oa Tevxy
peards Ied BwOTIRIISQE DOAXNEAD Jo Jequny vuc .
q 9 :wwyy Buypydwes by/ba gp1 ‘@3vuoydinsavegiow [Ayaz :SaygroQ »TdYITom
oty
auedordazotd-¢

(POOATIR00) I-ON-V0 T16VI X10NIJAV




135

114 1 14 S/LEL
st 114 0s €/Lee set
114 114 /L8t
S$°8Il x »-6L 1
8°8Z1 X 1°9% 1 [ 4 % 4 0s /Lt (134
8°807 x g-°gr 1 114 114 S/t
ST 114 os z/Lve 1214
st 114 v/L9t
st st 0s z/L91 b1 ]4
$14 st v/cLt
114 114 0s /€Lt 14 14
6°SZL = C°9 ! i ST /081
0°1Z1 x ¢ 0t t [14 114 os /o6t 8L
114 11 4 [ 74124
S IZU x 0°9¢ | § [ 14 1 14 0s /et 11 14
e°r0l X §-1¢ t 1 14 st z/tel
0°607 x 9-LS | [ 24 st 0s /et 1 14
$°%0T1 x $°09 1 [ 24 114 t/eee
0°ZLI X 0-g¢ X [ 14 114 03 /zee [ 14
1 14 114 1/es2
114 114 0s [ 74<+4 (314
S— 2 0/mgldnafdes Lao/mals au ce -co-u-....tL owﬂa _ﬂw“..
Aeg SWOSTWOIT) PrIveIY INORITN Ieqamp | Jequen
29jusen speaadg opI1s | Tvwiwy
praidg aed suoTIVLIGQY PSAISEQD 30 asquna vuun«““uu

ey Supidweg

soyveny

(wdd 9) TOFIUO) 2TV

POI0IG SUOTIVITIGQY TEOSOWOIYI/PTITWOIL)
S119D AoXI"N swog Iwy 3O sysiieuy orIsusborlkd
suedoxdoroT-¢

2-0N-¥2 TTL X1OKIIEY

:buysog ordrITAMy




136

114 st c/Let
114 114 oS r/Let €6t
114 114 v/tot
114 114 [ 13 t/tot 1414
114 114 t/to¢
st 114 ot | 74011 b 114
114 st r/1v
111 114 [ 13 [TAL] 4 00t
111 114 g/se
114 $14 o /st L6t
114 st [ ¥4 [}
st (14 oS /88 1114
114 £14 | ZAE 11
. st 114 0% i 1 {34
6°801 X S gy T (14 114 c/Cet
114 114 0s 1/t 66T
111 1 14 /e
111 £1 4 (33 [ 74 ) 16T
0°0TT X G20 z
€°zit x 0oL 1 st 114 /e
114 st [ 1Y [YA 11 062
SNOMURT IO TK 2 J\I Sjanejdw po/majang I SUOY3INIX IS | TraTWy
Rey seososoT) pravwoID anoan | '™ TN zequni | 30qema
asTuIeA epesadg PILE | TvETWY
. preadg aed SUOTINIISQY TRAINEO Jo anqurn v“uﬂu”
4 9 :ewyy Buyrdwesg wdd t buysoq STAYITNN

seewey
susdordoIoTqd-€




137

£14 st [ 74814
ST st 0s T/18t 60C
114 114 €/Tve
[ 14 (14 oS 1 744 14 oue
114 1 14 €/LSt
114 114 0s T/LST Lot
114 }14 [ 744:14
114 114 0S €/282 [:[ ]
114 114 v/61L
st 114 0s r/617 sot
/] /] 0 S-1/9vT £ot
$-14 114 »/002
114 [14 0s €/00C [4:1%
st ST €/162
114 114 0s T/18T 90t
114 114 €/99
(14 1 14 (114 T/992 1 {19
sz sz z/e8L
114 114 0s 1/882 10¢
S — 4 o/n gla A g] do o/n g1 a g| den evoryeaeay owﬂu udﬂc
Koy SEOSoRMOIY) PTIVWIOIYD INOYITA Joquny | Jequny
J9TUINA sprexdg *pIIs | TewICY
preadg ied suOTIVIIEQY POALSSQD Jo 18quny v““u"uuu
Y9 :ewyy Bupydweg widd gz :buysoq eTdyIInN
sotwmng
eusdoxdozoTyo-£
(PRUTIUES] J-GH-V FTada X1aNZaav




138

9°81Il X g°(LE jvaubess [CwosOCMOI)
6°LIL X 9°97 1 (24 1 14
S°6TI1 X S 2% |} 124 114 us v/TeLn 61t
114 114 S/S6T
€°921 X ¢°£2 t 1 £4 114 oS €/S6T SiE
' 114 114 */0SZ
114 sT 0s t£/0s2 (213
C°ETT X L°T¢S 1 124 114 »/602
1°0ZT X 6°v9 1 [ 14 114 0s T/60T e
st 114 ¥/S0¢E
(14 st 0s 1/S0€ Tie
L°901 X §°89 1 1 24 114 t/cet
0°8Z1I X »°€9
€°PZ1 X 6718 1 €z 114 0S 1/c81 91t
8°¥0T X 0°€¢ 14 124 [14 L 7A VA
1°601 X 0°8S 1 [ 24 114 0s AVATA 219
T°601 X $°6S 1 4 1 14 (14 €/S€T
$°S0T X 0°6P 1 [ 24 114 0s 1/5€2 ottt
114 114 S/ULe
9°0ZL X 929 1 1 24 114 0s £/1LT "E
st 114 /90
(14 114 oS €/902 LIt
— 3 o/nglang|dm L1 o/aaling| v suoyaeas Qwﬂn n-uth
Aoy - SEDeCEOIW) PTITEOIYD) INOYITA aeocuny | seqEmy
Jsjuzep speoadg €, 118 | temyUVY
pweids iad SUOTIVIIEQY DBAISEQD Jo asquny v"“-qﬂu-“
4y 9 ewyy Buyidees bx/6m 001 ‘ojvuvoydinsouvryisw [Aq3g 16uysoq OTdTITNN

s [veRl
evedoxdozoTyd-¢{




139

114 114 s/56
1 14 114 0s 1/56 ]

0°60T X 1°09 L4 [ X4 114 €/
14 st [ 1 e 9
114 114 r/66
114 st 0s S/66 6
114 114 /nt
114 ST 0s s/t 4
114 s r/trt
sz 114 0s s/101 L4
114 114 v/9st
sT 114 (113 17981 L
114 114 /8¢t
114 114 0s S/8€1 €
114 ST v/et
114 sz 0s £/82 1
114 114 e
114 1 14 0s T/re S

L°800 X ¥ Q¢ t [ £4 114 £/0€1

€°ZI1 X p-09 ) 1

S CI1 X g°99 7:!5-.: PTIVWOIY) 2 €T 114 0s ¥/0ET ot

snosue (858 1K do/mujanag] deo Jgo/nglanagl] de S —— uwuaﬁm al“.u“‘
Koy smosowo.ND) PTIFIOIYD InoyItH 2aquny | 20quny
ECTUTTYN — spreadg °p118 | (vwyuy
pveadg zed suoTIwiIeqQyY peszesqo Jo xequnn uwuuuuuw
Y 9 :owyy Buypdmwg (mdd 0) (o13u0) atY :6ursoa etbuys

seTwN
PO1005 SUOTIVIISQY [PWOROWOIY)/PTIPWOIYD
4 SITe) Acliwy suog IVH jJo ersAteuy o73eusbollf)
suadozdoaoyd-¢

9N-YO FTUVL XIGNEdAV



140

114 st 1 74441
114 114 vs €/zen Le
114 114 €/6S
114 st 0s T/6S or
114 st e/t
114 114 0s (V42N 1t
st st €/1s1
st 114 oS L7441 [49
114 114 T/set
114 ST 0s /591 (41
T UTT X 6°0¢ | 3vambeas prIvwoayd 1 [ 44 st s/se:
114 st oS £/5ET (49
114 114 /ey
0°IIT X € 29 T 1£4 sz 0s T/ 111
st ST z/o0t
114 114 0s /0t 6t
st 114 s/Ty
1 14 114 0c [ ¥44] 9€
114 114 E/19
114 ST 0s /19 8t
— Xo/mdgling nqu‘ do/malanag| de P — owwwm auﬂuﬂa
Aoy WD SOWO XY PIITwOID ANOYITH Joqumny | Iequng
1eyures speoids ®PTIS | THjuUY
preidg 3ed suolIviIeqY PeATSSQO 3o v"“ﬁuw
49 :0wyg bupidees wid { :buysogq eybuls

oI
suedoadoxoIqd-¢

(PONUTIUCS) JK-YD TIAVL XIMEAav




141

st [14 z/8s
114 114 oS 1/8$ 19
114 st S/¢€
114 114 [:19 [ 94 o oL
ST st z/92
£ 14 114 0s */92 69
£ 14 st s/Toy
st st (119 T/2ot [:1]
114 ST t/6z
8°801 X 6°¢ T
0"t x v.-M 1 €© ot oS T/62 1 4]
1 14 t14 T/ts
st 1 $4 oS v/es S9
st sz 2,00
£ 14 114 0s /001 L9
114 1 14 174
L°0IL X @ C) ) [ 24 £ 1 4 0s €/1 r9
st 114 ) /LSt
L°EIT = 2°p¢ 1 (24 st 0s /LSt €9
114 1 14 €/58
1°011 x 9-¢2 ¢ 1 24 st 0s | V41 ] 99
() A d
R do/Aaglanmnal de Jlao/mglang vo sworae owo_.“n —-“..ous
Loy se0r0wWO 1D PTIvIOIY I 19quny | requny
IeyuIes spraxds opr1g | 1vayuv
pesidg iod SUOTINIINGY DOAINEQD Jo reqemw vﬂﬁ ’
Y9 :ewyy Suyrdeeg wdd ¢z 16ugsoq e1buls
LAd ]
euedoxdoxotyd-¢t

(PONUTIUGO] 9N-VO FT8VI XIANAdaV



142

6°21T X 2°09 1
€ x 9799 1 [ 24 ST e/
021t X [-09 1 124 114 0$ S/Trt 66
114 (14 s/ort
sz 114 0s c/ovt 6
114 114 | 74 41
0°601 X g°2» | 4
€°60T X T°¢9 1
TEUL X 1°99 T 14 114 0S /s S6
14! 4 »/5St
0°S0T X (P 1 9 L S/EST
L L €/est
14 114 0s 17881 16
st 11 (74241
S0l X 0°6S 1 12 (14 13 /et té
Tl x 9°0¢ 1 " (14 /991
114 St 0s 17412 96
114 114 /st
YUEIT ® §°CC € 1 2 (14 0s /st 00t
, 0 (] 0 E-1/08 86
8°80T X ¢°S¢ 1
L°80T X 1°9» 1
0°601 X $°19 T 4 sz /et
9°1T1 X g°S¢ t 1 14 ST 0S [ 7844 | z6
ANOUNT TRISTH do/mnajana] dw Jao/majana] de suoTIvIZOqY owuwm n!..uud
Koy *UDIOWD 1) PTIvmOIY) INOYITM Joqunp | I, any
Ietuzes - wpeoads oPTIS | [vwtuy
preads xad suoTIRIISQY peAlesqo 30 Iaquny u_"wu“uw
ys :ewyl buyrdues by/bm 057 ‘eavuoydinseuryiew 14y3a  :buysog S1buys

oeTvN
2usdaxdozoiyd-¢

(ponuyluad) 9N-YO ITIVL XIANAAdY




13

Z°9Il x® £-¢¢ 1 [ 14 1 14 /9%
£ 14 1 14 0s €/9v 6
do0/ngldamg dey do/maglane dey
SDOVTN] TIINTH suoyIRIINqY owwwm :“.uut
Koy swosomo Xy prIvwOIY INOYITH z9quny | requng
asyurey speaxds api1s | (vujuy
preids isd SUOTIWIISQY PIAINNQD Jo Ioqumy JMH”MM
Q9 awiy Buytdues by/bm g5z ‘®jvuoydinmeuvyiem (Ayam :bugmoqg oybujs

(PInNUTIUOD) 9IN-VO TTAVI XIaNIAdV

OIN
suedo1doao1yI-f




144

114 st €/86
114 144 (114 T/86 ot
[14 (14 [ 74%4]

0°2Z = 7°LL 1 24 14 0s s/LT L
114 (14 s/9¢t1

1LY x 21t 1 1 11 £ 4 0s v/9€1 Tt
114 st t/vol

T°61 X 9°'3 T

6°0T X g ozt ¢ [ 44 st 119 1/v01 91

6°1Z X 0°SIT 1 L ] [ 94}

S°6T X y 11V 1

S°TT X 5°v6 1 (14 st s/el

LT X g°p11 T 9 L 0s [ 74 1 [ 4§
T 4 s/ent
9 9 [ 7444
v * €/
0 [ 1 7444
z T [ A e 1A
114 (14 €/v9
114 114 119 (V41 ] (11
114 114 | 74 1]
114 st oS r/vet 81

SNOBURTIBISTH : 0\: ujine] i jaomajana] o suoyviyeqy oww‘._-w .-QHH“<
Koy SwOsOWOIT) PrIvEoIYD INOYITA Jequnn | zequng
IetuImy - speods SPITS | TvuEjuy
30 Joquany peujwwxyg
pweids ied suorIRITINQY POAISEQD speaads
Y 92 :omrpy buptdwes (mdd g) tonuod xyy :buymog o1buts

soTwM
P9I0DS SUOTIVIIOQY TRWOSOWOIYD/PTIVWOIYD
STT9D AO1IWW duog IWE JO sysATPuUY 5T13I9UabOILD
eusdoxdoioT |d-¢

PIH-VO TTHVL XIGNIdAY



145

T » 0"y t 61 ot s/9
€ £ (74 ]
14 14 /9
] |} /9
0°LY X 0°s¢ " st [ 1 t/9 st
ora sz [ /Ty
. . *JoIsURIL :
e ® greny Terucs.ieqor T
00T x 1°¢L07
T°0T ® Y101 T 114 0s [ 74841 n
do/anglaneg] 9 laomglang
SHOJURT TRISTH suojIviieqy oww.n-n -ﬂ-out
Ang SWOFOWOIY) PIITERID In0Y3ITN equng | IequaR
aetuzey - sproxdg *PITS | TvETwY
preadg 3ed SUOTINITINQY PEATSAQD ¥o vn"ao!-u
Q ¢ :emyg Sujyduvwg

(PSTaTIwo) YO YT IIeEaav

soren

suedoxoroe~¢

(wdd p) yox3Iu0) ITVW

:bursoq atbars




146

°0Z X 1-601 1 [ 24 114 S/Le
£ 14 st 0s [ 7434 £y
st st »/st
661 X 6101 1
9°1Z X g°S01 1 [ ¢4 st 0s £/st 11
?°91 X g°ve 1 [ 24 114 s/t
st 114 0S »/ET [14
0°91 X S 01 Y 1 [ 24 £ 14 €/sy
LY X 0°¢g T:dln.auh PIIT@MOND |
€81 X ~.oj 1 €T 114 0s T/sy :14
T8l X g €6 T 9 L €/aL
68 x 1°g¢ 1
2°ST X 0 901 1 e st /8L
N [ 24 0s s/8L 9
"I X 2°59 L
0°6T X p°Z1 1 (14 114 T/c8
114 st 0s /(8 0s
0°It ®x g g0 1
1°0z X z°¢t0 1 [ %4 (14 €/29
T°ST X 0 Z2Y t
0°91 X 1°¥vL T [% 4 ST 0S s/29 *"
114 114 [ 7417
T°ot X 9°L0 t
6707 X T €L 1 [ 24 114 0s c/ss Ly
Shosuw] Tee T domejans] dw jdo/majana) e SO ITIINQY Iwnu n:luM“‘
Kog PEOSOWD.I) PIIYEIID ANOYITA Jequny | Tequng
Jeyuaep speaxds opIIS | TvwTUY
pwenis yod swoTIvIINQY pOATSSQO 3o yeqwa uﬂ”ﬂ“ﬂ
4 pz eIl Buyrdwes wid 1 :5uysoq etburs

soTeN
euadoxdozoiyd~¢t




147

2°9T7 X £°S8 T 12 (14 s/19
6°01 X §°66 1
T1°6T X 6°S01 1 €z st [ 13 /L9 w
1 14 1 14 /et
(14 [14 0s /et 144
STORURT I @IS TH ao/mejane] o |4 o/majans %o suoyIviIeqQy owuwm -MHH‘
Koy SWOSOWOIYD PIIvmID INOYITA zequny | zeqeny
Jeyules - spwoadsg *pIIS | TvwTUY
peoadg axed suolawizeqy peazesqo Jo Iequmy u"“wﬂ"ﬁnﬂ
Yy yz ewyy buyydues wid § :b6uysog 9Tbuls

soteN
susdozdszoTyd-¢

PIN-YO 379VLI XIANAddV




148

- 114 st s/8
11 st 13 v/9 og
0°6 X 6°»g 1 " (14 €/98
8 91 x 6°06 1
0°81 X 9°g6 1
6°61 X 1°96 1 44 1 0% v/98 S5t
0°2t x 0°28 1 114 11 z/Lol
14 114 0s e/toy] oL
114 114 y/LL
gLt x g ge 1 " 14 (11 S/t 1
134 114 /02
14 1 0s z/ot 6L
114 11 */26
8°ST X 6°KQ |
8°ST % ¢°1¢ t (%4 st [ 1 T/te i
(14 114 €/0$
(14 134 0s z/08 St
9°61 X £ p11 M vpuonsaoa0n T t e sz /68
. 1. 114 0s v/6¢ "
(14 1 v/9¢
134 1 0s €/9¢ €
SNOMUR] [8ISTH domajanal dm Jaoma 1r3 aw SUOTIvIIOQY owuwm ..-Munt
Koz SWOOWDIY) PTITEDIY) INOYITR Jequny | Iequny
Teyure - spesadg ®pTIS | TvwTUY
pwaxdg aed TWOTIVLISQY POAIRSQO 30 Iequma vnuu"w_u
q pg ewyl Suyidwes wid ¢z :Buysoq eyburg

OTYN
susdoxdoaoryd-t

(PONUTITGS) PIN-VO T TUVE XIONIJdv




149

< < s/ve

S S 1/v8

14 4 t/ve

8°8 X r°ril 1 9 L €/e

0°LT X 6°S01 1 € [ 4 1 % 4 v/ve TL
SNODURT T8I9TH do/majana) dm lao/masfanal dm suoyjIvLIeqyY oww..__n u!ﬂﬁq
Aoy smosoWDI) PIIYIOIY INOYITA 20quny | Jeqeny
J03uIep - spwexdg opIIS | TYWIUY
pweads asd SUOIIVIIOAY DPOAISSGO 30 Joqumyg u"“"uu

Yy 9z :ewyy buyydmes wid gz :5ujsoa eybuys

sewy
susdozdoroyqd-¢




150

S°8 X 0°SIT|] jusubury pravmoryd z
0°01 X 1°101pIvawbeag PFIPWOIYD 1 1
6701 X p g1 1
€€l X 5 9T k z t
6°91 X $°90% T:.cao-.:_ PTISNOLYD 1
LT X 1°z8 z
0°81 X 0°y01 1
6761 X ¥ zov 1 Lt sz s/t
0°€l x Z°gp | Iuswbwas pr3vwoayd 4 1 £ 1
6°IT X 1°¢0t 1
6°1T X S 111 1
S'€ET X T zoT 1 1z } 14 0s /Lt 901
T1°8T X 6°88 . 1
?°81 X 1°901 1 [$4 S/ES
S°01 X [°S9 1
€0 x z2°z8 abueyoxlz 1
€°81 X 0°9L jpausmbuiy prIveIy)
T°8T X 6769 uogjeiieqy JITNM
A°91 X T°yL piuembuviz pyavmoIy) 4
8°6l X 9°¢@ 1 61 114 0s 1/¢8 101
—— do/mglang)l de Jao/maaling] deo S owwwm A-uwu‘
Aoy swosowO I PrAYOIY) anoya e Joqunp | asqung
Jejuep - speo1dg *pi1s | YrwrOY
pweadg ied BUDTIRIIGQY PEAIISQD Jo Tequny uu“u.uuu
Y 9z iewpi Hujidamsg by/bw 95z ‘e3jvuoydinsouvylew 1443z :buysoq a1buyg
SOTVH
avedoadoIoTyd-¢

(PINUTIUCS) #ZN-VD AT8VL XIGNAdAV




151

6°S1 X 8°901pjusubeay prIewoayd) g T
8°st x z-18 1 1
T°91 x §-got T
6°LY X §°66 t
S°6T X t°SL t oz (14 g/18
8°1tl x g-9tt z
P 91 X 0°ZUT] Juombexs privwd . ., § € | { €T st os /s sot
1°6 x 0°yot 1
8°¢ X 0°Z0T z €2 114 /L
?°CT X p 60l 1
6°Ll x 0°£01 1
6°6T X 1°501 £ 144 (14 (13 /L zol
T°ST % 0°€¢ 1
0°9t x 01t 4
0°9T x 1°911 [
0°91 X 0°06 1
S 91 X Zoplt T T oz 114 »/91
S°St x 6 pot 1
1°9T X [°pOt Y
PoLY X 21D ebuwyoxa v | {
TULT X §°49 1
LY X 0°L1t ¢
$°Ql ¥ 0911 4
T°1Z X §°60% 1 1 [ s 0s €/91 ott
do/mgjang] deo lao/aglang] deo o [a——"
anosuRy [ROSTH suoyIvIINQY | o o0a a0g
Koy swosow Iy PrIsmOIY) INOYITA Jequny | xequnyg
Jeyuzes - spreadg opPILS | (vwuy
pvaadg 3od FUOTIVIIGQY POATSSQO ¥ v"vqounu

4 ¢ 'ewyy Guyidwesg

bx/6w 05z ‘@Ivuoydinseuvyicm tAyaa

seTwy
susdoxdoloIyd-¢

PH-VD TTEVI IIGNRAAV

:buysog atbulrg




152

setwn !

susdoidozoiyd-¢

(penuy3uco

PN~V T1GVYL XIANIdAY

uoyIed0 suURIy m_
9791 x o-ouy| PeUEI pracmOIyS ¥ 1
1ewosomoays 1 .
0°0 X 1°88 T
0°ZT X Z°vH 1 [44 (14 €/59
.N..n.— X s Lot 1 [ £4 114 0s 1741 ] €ot
T°CT X 8°207] Juombeag pravwoay) |
TSt x goLmt 1 )
0°0Z X T1°¢8 |3uswbeaa pravwoxyd T  { 144 114 /99
T°ST X 7 go1 1
1" x z 1L 1 [ X4 st 0s 1799 P01
[4 4 S/EL
T°I1 X 2728 1
1°91T X 0°601 1
6°91 x 0°Zot dzhuﬁu_ﬂw 1 1 s ] veeL
T°CT1 X 6°06 1
0°61 X S°L1T 1 1 € (¥4 ¥2
0°ZI X §°LoT| Juombexi prIvwoayd I
0°Pl X g°Z0T 1 1 1 t T/EL
| 4 | 4 0z /€L Lot
8°0Z X 5°L8 ebuwyoxz T € T 1 X4 114 »/901
Z°E1 X 0°po1 1
1°81 X 6°9L | Iuowbuiy pyIvwmoayd f| € L§
T°61 X 6°06 1
1°1Z X g°¢8 1 [ §4 [14 0s /901 got
SNOSUW] [OINTH io/najane)dm fao/majana] dm suoIvIIOqQY -wuwm uquw..._i
Aeox SWOSOWO IYD) PTAYEDIYD INOYITA Joquny | ISqENR
Ieyuzes - sproidg *pI1S | Tvwiay
peeads aed BUOTIRIIOQY POATSQOD Jo Joqumy u"“-q"“u
4 ¢ :oung bujydwes b%/6m 0§z ‘e3jvuoydinseueryiow TAyl3z :buysog eybuys




153

T°0T X g EL ¢
0 1T X 1Tl 1 4
"Iz X ¢°p1N 1
S°IT X g°111 1 T 1 £4 124 [ 7421
114 ST 0s T/rst 601
STOSUN] OO TH do/mejana) dm jaomejine) sUoTIvITAqY owuwm :”....2
Aoy SWOSOWD TY) PTIvERID INOYITR lequng | reqenp
TeTuIRA - speeads SPITS | IvwTuY
prezds Jed sUDTIRITOQY POAISND Jo roquny JMH"HMW

q »t :owiy Buytrdwes

/6w g5z ‘e3jvuoydinseuvyliew 1Ayag :buysoq PIBUTS

sagwl
susdozdozoyq-¢

(POTUTIUCO) YIH-YO TIAVE XIORRSIV




154

101t x 9-9g 1 vz sz v/Le
11 114 0% £/Le | 1]
14 (14 T/101
1°601 x o-09 4 1 24 11 0s /101 (14
11 114 /Ly
6°90T X p°¢g 1 [ 24 114 0s /Ly 14
114 [14 s/581
114 se 0s /551 ot
114 11 Z/L6
[14 114 0s /L6 144
(14 14 t/61
114 114 0s /61 L
114 114 /€9
L1ty x -.nm 1 ’z 114 0s €/t9 (1
$°601 X §°0of 1 vz 11 »/851
114 114 0s z/881 ez
1 ve sz 1 Z42¢
Z°LoT X 1° 0¥ (1 114 0s 19421 €T
(14 114 £/6s1
) (14 11 0s 1/6st 1 £4
SNOSUTY TAISTH io/majana)dm jaomajana) oo suotIVIIAqQY owﬂm -auw“__i
Koy suogoWO.Y) PTIvOIY) INOYITM 39qEny | JaqrmN
EQ TN spewaadsg SpITS | TvmTUVY
peoads aed suOTIRIIRQY PRAISEQD 30 Jaquny —.UMH"MW
4 gy remyr buyrdues (wdd 0) T033U0) xyV

SOTPH

POIODS SUOTIVIIOQY TWWOSOWOIYD/PTIVEOIYD

S119) AROl1xwy duog ITY Jo sysiiwuy oSy3suebolk)
" susdoxdozoTyd-¢

SYH-YD ITEVL XIQNAAAV

tbuysoa eybuys




155

st 114 /oy
114 114 0s t/oy Ls
9 1t x 2709 Temdosnsad " st t/st
11 [14 0s t/stt 6S
. st sz c/rzt
sz 114 0s r/ve 95
0 [ [ s-1/12 s
T°60T X 1°y  § 134 st 1/0€
14 (1 0s t/o¢ 15
T°60T X 6°1 t 124 14 v/18
Tt X g9 1
01l X g°p | { €@ 14 os /e 113
134 1 t/96
114 (14 (14 €/9%€¢ S
ST (1 s/611
114 114 0s €/61¢ 09
st sz 1 7{311
$°80t X 0°2¢ ]
9°60T X p°6 T €t 114 0s c/enr €S
T UL X 9°1y 1 ] st t/09
sz st 0s €/09 0s
S do/magllane] 4 jao/malanal ¢ S owu.—-w 1_"”“4
Koy L ] PhIvmIg INOATA aquny | zequny
eTuze, spraads *pItS | Tewiuy
pre1ds yed SUOTITIISQY PEAISERO jo Iaquna P tveads
Y 9% :owpl Suyidwes wid 1 :6ufsog sybutsg

sotey
svsdoxdozotyd-£

(PORUTIVOD) IN-VI STIVI XIANHJIAV




156

b14 st /6
114 114 oS /6 £ ]
07011 X »-0¢ t 124 114 /6L
[14 114 0S t/6L (2
9°90T X ¥ €Y 1 [ 24 114 [ 744
K sT oS c/ce *0
[} [} s-1/99 [ 2 ]
114 T/801
114 1 14 0s c/601 1%
$°80T X 5”9y 4 [ £4 114 t/oTn
114 ST 0s g/ozt (-]
TEIT X £€°G9 L | 114 114 /8¢
$°801 X S°¢£9 4
9°TIT X 1°¢E | ¢ €2 114 0S 1 74 19 [}
st ST 1 7498
0°TITT X 6°2¢C 1 1 24 174 0s /st 14 ]
9°60T X 0° 9y 1 [ £4 114 /s
114 114 0s /8 (1]
0°SO0T X 9°1y ) [ 24 114 c/cn
114 st 0s T/t s
SNOBURTTROVEN do/majana| dm Jao/me|a :‘n aw suojgeazeqy | °PT1S | 1vwiuv
Koy swosowo .1y PravmOID oI TH Ied I%d | jaqung | seqeen
IOTUIRA sproads op11S | TemTwY
pesids 1ed sUOTINIIGY PeATSEGO 3o IoqunN -ﬂﬁ“
Yy gy :owyl Huyiduweg wid st :fayeoq syfayyg
(1]
ouadoadoxotyd-¢

(PONUTIUOI] GIN-YO FTEVI XIONAIIY




157

$°901 X g°0¢ 1
P°LOY X 1°69 | Jusmbexy pyiwsoIyy
8ot x g 2t t 141 133 /0
€°601 X £°69 | Jusmbeaa prIvwOI)
0°601 X 9729 1 (34 sz os /1y 124
st st s/16
st sz os z/16 9t1
134 114 z/oL
0°L01 X 1°79 T
L°901 X L €9 1
L°901 X L*99 1
0°L0T X 9°59 1
Juewbeil PIIvESIY)
6°901 X 9°¢9 siuvombery z or st 0s /0L 611
TemsowaINd g st 11 s/
st st os z/s Lt
st sz 741
9°L0T X Z°9¢ | Jusmbeag pravworyo -
L°LOT X 0¥y pauambrig pyIvwOND
0°TIT X ¥ g¢ T 14 24 sz 0s e/ 1
st st Y424
£L01 % g°0L S g
9°901 X 2°S9 1
€°901 X £°09 | Juombera prywvworyy \| T
0°01IT X 6°0F obunpPxy | ’ | £ st 0s 1 7424 (3]
S —— do/magflang]| dw Jao/maalana| dey svoravazeqy | *PTTS | Trerev
Koy swctow 1) PTITWOID InoQATA ™~ 182 | jequny | zsquny
JeTuiaep speaadg opPIIS | Temyuy
peexds 1ud SUOTIVIINQY POAINEQO Jo Iaqumy Jﬁ“
9 9y :owil Guyrdwes 6y/bw sz *eavuoydy yIsm (AQ3m 16ugsog oybuys

sotwy
ousdoxdozoryr-¢




158

114 11 /vl
1 ST 0s T/ver] sot
N 14 134 S/6ST
114 (34 os z/7est] en
1 134 v/10¢
sz st 0s z/1ot] vt
(14 11 /261
sz 114 oS z/te1] 9t
st st /86T
ST (14 0S ‘€/962] €9
(14 114 c/e81¢
11 ST 0s r/eRt] 191
(14 114 S/SST
134 11 0s 1/ss2] @91
(14 14 €/91¢
P X 629 1 124 ST 0s /e wn
€°0TT X §°¢¢ t 124 (14 v/062
(14 (14 oS s/06e) ott
SNOBURT TeINTH io/majana| 9w laomajine] dm FUOTIVIXRQY -wuuu :uu“<
Koy LT SOWO.IY) PTAvIND InoITH xoquny | xequng
Teyuisa - spesidg SPITS | Tvaiuy
peexds xod suotIwiIeqy peAlSSqQ) 30 Toquny u"“u“"“.“
9 9 :ewyl buyrduvg (udd o) TOxUOD IT¥ 16utmoq eybulg

(130" T

P8I00g SUOTIRIXSQY (TEOROWOIY)/PTITEOIYD)
STI®D ACIIWH ouog Iy 3o sysAiwuy o13eueboli)

susdoxdozoryd-¢

94-¥D TTANI XIONIddV




158

114 £ 14 /612
St st 0s T/612 002
£ 14 114 [ 74414
9°CITL X 9°29 L] [ 24 114 114 /11¢ P61
st st t/toz
0°901 x 2°s¢ t 1 14 st 0s s/tot 961
114 st €£/50¢
st 114 0s t/so¢ €61
st 114 »/S62
114 114 0s 1/662 ot
T 1 s/l
[ 24 | 248 [ Z4 1% 4
1°90t x £°09 1 [ 24 st - 0s [ ¥4 T2 4 161
st st T/ee
114 114 0S /e 961
9°ZIL X 9°g¢ L} 1 24 £ 14 €/T6T
ST £ 14 oS S/T6T L61
St [14 s/oLt
£ 14 114 0s z/oLt 661
S do/aglana| dw |ao/ma|zna| deo eworsvasay | 1S | v
Koy swosown 1Y) pravmoxy anonITA zequny | 2equmg
Teyuzes — speaads *PITS | Tvuyuy
prexdg ied SUOTIEIISQY PEATESGO 3o Iequny u""-q"u..ﬂ
q 9 :ewyy Suirdwesg widd y :6uysog ey1burg

(3] ¥
suedoadoroTyd-¢




Pemales

Sampiing Time: 6 h

Dosing: 23

" Cbssrved Abersaticas per Spread

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
NNNNNNNNNNNNNNNNNNNNN

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

ggaas T 2 8 3 8 23 2
4 |ssIsSssssssesasssssess
: 2835533883338 88§83°S83:%8
;iz 5 3 5 8 7




iel

(134 ¥]
suasdoadoioTyd-¢

(PRNUTIVCD) 94-VO ZTAVL XIONEddY

§7901 X 171§ 1
600 X 3709 1
L7600 X P 1P T
TELL X 9t t 1z sz 0s VA A ¥4 1314
114 114 r/E1C
€7I1I1 X » gt 4
0°J1t x 93¢ 1 €z 114 /et T
8°301 X 6°19% 1
6°.01 X g-2y t
T°821 ® Q-1 t 144 114 s/€82
9°601 X 9°99 1 [ 44 114 114 | 744 14 €St
114 114 y/00€
114 114 0s s/00¢€ Lse
L°STL X 0°0F 1 | £4 ST z./90¢
STEtL X t g |
PEIL X Q0°(€ 1 € 114 0s 1/90¢€ 952
St sz vz
T°901 x »°69 t | £4 114 0sS €/t [4T4
PTPOT X 2°gE L) t [ X4 114 s/902
114 ST 0s €/902 [ 214
114 ST S/zZok
e PIL X o.—m t | 24 £ 14 0sS r/z0¢ [ 114
INOSUNT 10ISTH do/mejing) dm |aome —.- nl M audTINIIIQY ownwm :uunt
Loy smeowo.1y) PrITwOIY) Inoyate saquny | 1equny
etuIes spesadg ap11s | temtuy
pweidg sed suOTIVIIEeqQY peAlesqO jo iequmu vﬂ““”mw
4 9 :ewyl buytdwwg by/bw 05z '@3vuoydinseouvyism TAy33 :6utsog agbuys




162

sz (14 [ 4] M
114 134 0s z/ove 8s?
114 114 /st
t"rit x .°82 - e (14 0s £/stet 092
17901 X 9°2¢€ 1
S°901 X (°9¢ t
E"QrTl X g°19 T 144 114 /rz 1114
S do/aglimagl deg lgo/agligag| deo ruovresIeay oww“m n-uuu<
Aad SWOSOWO 1D priswmIYy IoYITH Iaquny | ITequny
Fi 2y Fi T spesads pTTIS | TVWTUY
pweids ied szofiIeiIeqy PRAISEqO jo laquny J“”MM
Y 9 :awil Sutpidews by/bm 95z ‘@vuoydnsIuvipaa T14yI3

satey
susdozdoioTyd-¢

:buysog at1buts




163

POI0Og SUOTITIIGYY [YWOSOWOIY)/PT N YwOIy)
S119] AczIWY stod I¥Y JO sysA[wuy 2738usbolf)
susdoxdozoiyd-¢

T4~V TS X1QrAdd¢

. sz sz v/8L1
114 s2 0s €/8L1 €Lt
1°61 x Z-gtt 1 114 114 v/9s2
st (14 05 z/8s2 081
8°L1 X 0766 1
6°61 % 1-gOt T (34 sZ v/€0€
6°€T X 1°T6 1
8°ST = 6°90T 1
ZLl X 2Lt z
16T % 0011 1 184 s 0s 1/€o¢ "t
114 134 /e
114 ST os /1 i
114 11 z/99t
134 sz os 1/991 stt
4 z £/v92
€z £4 z/v92
114 sz os 1/v92 91
86T X 1756 1 14 174 £/962
T°LT * 6°vol 1 (14 Sz 0s z/962 TLy
S'ST x 1-Z0T 1 124 134 z/vee
9 61 X §°T11 viuoss reanr 1 e sz o5 | wrzz | st
. I do/agjlaney des |g0/aqlanag]) de S owu“m aquuu<
Koy surecw0 1Y) PrIsEDID INoYITA 29qeny | zequng
IOTUIOp - speeidg optIsS | TvsTUY
peeadg ied SuofIviieqy peazeeqD 30 1oy vﬂu“w—u
y 9z :emyg bujrdweg {mdd 9) torjuod 1y¥ :buywog atbuyg
seTewng




164

114 ST S/v62
T°ST x »-Z01 1 ¢ " 114 oS €/v62 8LY

0°61 X 6-501 T 124 114 €/L8
1°1T x §°(8 1 [ 24 114 0s 1 741:14 LLy

do/mglang| deo Jlao/majlang] dm
SDOSUNT [RITTH suojjeiaeqy ownwm n-uwud
s SEDBOWD YD) PIITEOIY INOYITA Joquny | ITequny
TeyuIes - spwsads opITS | TvwTUY
pweadg xed suoIjviieqy peAzesqy 30 Joqung 1"5,’““
qQ 2 :owyy Buyydwesg

soTewe g
ouedoxdoaoIyd-¢

(ponuyauocd} pZI-vO ITEVI XIQNAIAY

(wdd 0) yoxryuoy 1Y

:bugsog o1buys




165

2°61 X 6°L0T 1
8°61 X ¥y po1 X
6°1Z x 0011 1 ze 114 tI%14
6°LT X 6°801 1 124 114 0s /L 10z
114 11 v/ene
SZ 14 0s (943 11 0Tz
114 114 (74-1x
114 114 0s 17413 4 907
114 11 €/502
s 11 0s z/sot 8oz
sz 144 v/zee
0°9T X T°59 Y e 0310908 1 "z sz os | z/zzz | oz
114 ST T/S1t
114 (14 0s 1/812 Loz
114 sz s/€81
sz 114 0s T/ent 602
1°9T ® 0°911 1 114 11 z/Loc
114 114 0s »/L0€ zo0z
114 114 T/Le
52 114 0s 1/L6T €02
oot x grozr | vomdmsotmmn e st vset
11 1 0s S/s61 S0z
do/majang| deo Jgo/aglaag] de
suosue] [SOTH fuoj3IeiIoqy owﬂw u.ﬂuut
Koy SEOSOWO ) pPTavwoay) INOYITA 3equng | xequnn
IoTUISA - speexdg opIIS | Trwruy
(+] Ligg 2§
pvezdg 3ed suojjviveqy peareeqp 30 Iequna v"!unu
q ¢t 1ewpi Sujrdwes wdd 1 :Buysog a1buls

soTvung
susdoadoroTqd-¢




166

sz st s/Lez
, sz 1% oS 1/Lee {34
0’0z x -1Vt ve sz £/961
Juaubexy
$°LT X 6°LOT 131 sz 0s t/961 114
sz st r/002
st st os e | e
sz sz v/012
sz st 0s g/o1z | sez
£t €1 £/2ST
6L X 6°€oO1 1z zz T/TsT
0°z1 x 8501 " st o0s west | Lee
8 8 T/L9T
TLT X 8°6L 9t L S/L9T
sz ST os vesr] ercz
sz st $/891
9°LT % 6°pp | 3uswbeas pyIwsoayd f e sz os veolj oez
sz st S/9vZ
sz sz 0s 72133 BT -
. . do/mnglang] de Jao/maglang euoyawazeqy | *PFIS [ TReTOV
Aoy : |  ewosommp PraveDID InoyIT 104 T4 | zequng | zequny
I9TUINA - speeidg opI1s | 1ewyuUY
peerdg Jed SUDTINIINQY PeATSIqD 3o Iequna UHMHHHM“
4 9 :ewpi Suyldwes mdd gz :buysog eybuys
seTvEe )

susdaxdozoryo-¢




167

¢IT X 1°T6
061 X 6°

6°91 X 0°T0T

v/08"
oS /o9t (114

s/661
v/661

1/661 1434

seTvmg
susdaxdoxeTyd-¢

(POBUTIUCO} pEa-VO FTHVE XIAREaav




168

seivwm g
susdoxdoxotqd-§

1°60 % g 18 1 ¢ 9 L s/tLl
o1 o1 y/LL1
TL X T°0e
#3LT. X 0°CY® (1) 14 €/t
9 9 /e
9 9 144 /1Lt 91z
6791 X 6°ST1 pauswbeay prawmoay) ¢ 1
6791 x 1oy | 3UwERA PIATROAND 1 ¢
691 x o-gg [ IUS=bTAL PTIRSAIND v
0°81 x 0°TI1T
T°61 %X 9°T1T | Iucwbeas prIvwoIyd * 1
T°6T X §°111 1 6t 114 e/vie
114 st oS T/vie 692
0°9T ® Z- 601 E 1
9°61 X 1°09 [ wuowmbeiy PIIVEOIY) ¢ €z 11 z/95t
1°6l X 0°09 1
0°0Z x T-1I1 1
0°0Z x 1°98 1 44 s2 0$ /99T 111
ST st 1 74334
9°91 = 1°011 Ivenbeil pIITEMOIY) .J
26T X §°98 €z 14 0s /€L 197
J— do/aglang) den Jgo/malans O -wﬂm 1““4
Aoz SOOI PrIvwOID EL TER ) Joquny | Jequnyg
IeyuIes — spesadg SpITS | TvETUY
pveids 384 suoTIv-. qy PeAesqo 3o I%quna P epeads
q Pt :ewig Bujidamg By/bw 0s7 ‘e3vuoydinssuvyzom [Ayad :Guysog SIHUTS




169

Ivsmbery

8°58 X 9°601 ﬁu..olu-u.“-"ﬂﬂuw L

0"t X 0°Z11 1

T°€T % -0t

T°ST X 1-201

B°LT X [°pg [pIusmfeny PTITEOIY) ( ¢ z st o /e
] 12 0S 1/922 1214

T°I1 * 6°96 ¢

0°ST X 6°08 pavswbe~z DIITWOIYD) _L

Z°5T X 999 e 11 s/9Ll

zoot x o°1tt T.I&-.C PIIvwoIRD) 3

0°ET X ¢°Z11 | 3nsmbezy pPrIvwmoIy)

6797 X T°98 [ wewmbexy PTIVEOIY) 1

z°81 X 0°071 1 ¢ 11 1 T4TA oLt
’ ] s/€1e

3°LT X 0°STT L ] (74384

0°8T X 9°€l1 1] S 194 4¢4
[3 L 1 74984
t t (1 1 74944 192

S do/majanal ¢ lao/mglang woo11v1Ieqy owuwu -!.uwn- _
Loy SWMOSOWO 1) PrIvEDIY) I0OTITA 2equng | requng
astures - - speeads op11S | Tvuruy
pvexdg asd SUCTIRIIGGY PeAIRLQD JO Jequw -ﬂ““.ﬂ
49z ewmyi Sujidemsg Bx/bm 05t ‘mvvondinssuwyisw TAYIA  :Bujsoq oybulg

sstvmeg
susdoxdozoTyd-¢t




170

LY X g°68 1
-1&°81 X 6°66 1
Z 6T X §-90T 1 L ot /e
0°€1 X Z-Z0T 1
0°91 X 0-L0T 1 £t st /e
01T x 199 1
9°11 X 0°90T 1
191 ® T-otl k 1
0°LY X § 101 | Juawmbuis PTIVEOIT)
0°0Z % 0°21% ¢ oz ST oS 1 748¢4 $9Z
3 s v/ste
st st t/ste
691 X T°€9 1 L L] r/ste
1°01 X g-9Tl . 1 L . 1 7434 1414
9°9T X 0°1¢6 Jusmbexy pPrIvEOIW) T 1
6°61 X 0°LTT * 1 * ’ /9T
T°11 X 0°€1T | yuambead prIwwOIYD
2 P X §°211 1
1.: X $°91T pauembera pPrIToOIND) T 1
"0r x 0-Z0T 1
m.ea = g 601 1
“IT = 0°06 1 "n 2 194 114 121
S— do/aglingf dea lao/agiana] dv S ._wuu -uao“4
Loy SwWsoW I PTATWID InoqITN Jequny | Iequnn
IBTUIS, - sprexds "PITS | TveTUY
peeadg Ied SUOTIVIIQY poAIeEQD 3o Teqwa P taends
G 92 :ewiy Suyidmeg by/bm pgz ‘ejvuoydinssurnam 1Xqay :buysoq eybuys




171

1 T /L9t
6°2Z1 % 9°99 -
6°Z1 % 2-98 |uembeai pravwnay) 1 t t ¢
T°ST ® 1T°211 ¢
?-L1 * 0°801 X
T°8Y x 6°901 t
0°TZ ¥ 0°98 T ) vz s/L9t
99T ® §-101 t
8°9T X T-60%
-0z x 0°0¢ ’ 1
T-0T X 0°STU  §
T x 2°601 £ 0z st 0s /9t 4 14
S do/meglang] deo jgo/aqjlang] suoyaviIeqy -wu.u_u uquuu..
Kog SWOFOWOTLD PRIvEOID INOYITA Tequny | Jequnyg
aeTuIRg - speaadg opPIIS | tewiwe
peeadg 3ed BUCTIVLISQY PEAISSQO Jo Inqeny vﬂﬂﬂ"ﬂ
q pz :ewiy Sugidwesg

(PoSUTIU0S

sotTung

Sy/tm oSy “ejwuoydinseuvyism TAqIa :buymog oibuys

susdoxdoroTq-¢




172

POI0OS STOTIVIINAY | TEOSOWOIY)/P TITWOIY)
118D AoxIwy suoy 3wy Jo sTekiway avasueborld

susdoxdoroy ¢

-0 TTaG XIGREMV

. st st T/6Lt
e-tor x 9'nL " st os |tseer | aet
sz sz s/StE
st st os Jesste | ost
st sT t/6t¢c
T°TIT X 90§ 1 v sz os |tweic | e
° 0 ° s-t/oct| cot
1n.ne. x zUes Tuonacuu Praveony 1 " sz 1/cee
st st os Jesczz | en
z°60T X 0°9¢C " st £/LST
97901 X L°69 ve sz os Jzzst | we
sz sz £/87¢
st 3 os ]zsevc | am
st st £/Let
9°90T X §°79 " sz os Jezesr |
[s:sot = a-rs " st 1/19¢
sz st os Jesror ] seu
° ) RITY
z°e6 x Lost t £ ' v {eseor | am
S ao/mdgliaaal do Jazo/Aanjaae evopaeazeqy | o018 | TreT
Aoy swosow Ny PRITwID oIt 184 %2 | zaquny | zeqwew
TeTUIOA sproadg PITS { TveTwY
preadg aed SuOTIviTEqY peATeeqO 3o Ioqumy uu"u"uuu
q 80 'ewiy Sugydwesg (mdd 9) 1o3300) IFV tHuysog ajbuyg
sereeng




173

114 114 s/stt
114 114 0s T/SLe 617
114 114 y/6L2
14 114 0s /6Lt (1144
114 sz /002
0°TIL X T°0¢ t ’e st oS €/007 e
: st s¢ v/vez
114 114 cs (94114 912
114 114 /ot
st 134 0s t/oze 1¢4
st 134 c/eLe
8Pl X £°99 . " st 0s /€L ez
11 1 4 /11
st 114 0s /et Tz
0°S0U x £°LC t " 11 v/95¢ -
134 114 0$ /952 "z
0°60l X 9°§¢ Fuuna-nu PrIwmOIY) 1 124 (14 /e
st ST 0s c/1ve (3¢
(14 st s/o6t
114 (14 0s c/061 1314
— do/malang]| 4w Jlao/mglang _ dep euopavaaeqy | *PIS | 1reuv
Aoz swosowoIY) PrIvEOID INOYITA 104 384 1 ;equni | 20quny
soTUIReA speoiads SPIIS | Tewjuy
pweidg zed suojIviieqy pPeAISSqQD Jo aqun v"“w”uu“
§ 8y :ewiy Bujpdueg wdd | 1buysog sbuts

setveeg
susdozdozoiydr-¢




174

(POBUTIV0S) grd-vo TIAVL XIaMEddAV

s 114 (VAFA
1 14 114 0s »/ELT 1414
0°TIL = T °9¢ t 1 44 [ 14 €/08Z
T80l X [°6S 1 1 24 114 0s v/082 0sZ
114 114 r/861
S°LOT X 0 ¢ | { 1 £4 st 0S 1/861 [ 4 44
114 st */691
9°601 X 0°gL 1 | &4 £ 14 0s €/691 (424
T°T0C X £°1§ 1 [ 24 st v/€0T
0°SO0T X 9°7» 1 T 114 0s 74414 91z
9°80T X » 2y 1 | £4 114 r/822
114 1 14 0s 1/822 [:124
st [ 14 /692
1°60T X g°0€ 1
6°1IIt X §°79 1 [ % 4 st 0s /697 tez
st 1 14 1/80¢t
st 114 0s +/80¢ ”"e
8°601 X p°pE 1 | k4 114 /582
114 114 0S T/SET L
6°SOT X 9°G9 T " 114 v/68¢
114 st 0s £/6c2 6vZ
s T it SR Bl ERGE CRL] KN R P R
Aoy swosowWD I PrITmOID) InOYITA Jequnn | equny
TejuIRA speaadg *PILS | TYwIUY
preadg 2ed suwojlivizeqy peairesqp #o I3qung uﬂ"-quuuw
q g9 1ewyy Suyidwes wid gz :Euysoq oybuys
seTvung
eusdoxdoiotyd~{




175

£°601 X S°09 t 174 114 S/TL
114 st 0S /L ozt
0°60T X 0°59 1 124 114 £/s21
T°01l X 9°L7 1 124 3 0s /st It
€It x 0°99 ]
P Il1 X 0°99 t
S TITL X g°79] worIwIIIQY JITNW T
T°pIl X 02§ Jueubeig £ 1 1z st £/s01
1rwsosoROIy) 1
1-gotl x 9°g9 Jauswbery praveoay)d 1 1 " ST 0s v/s01 grt
ebuwyoxg 1
9°60T X €°9¢C t
9°601 X 9°6C t €2 114 c€/6ct
L°90T X p°CC 4
7901 X 6°6C |
9°L0OT X 0°S9  {
0°60t x 9°09 t 1£4 st 0S 1/6€1 (181
| S a ox.— glang]l deo Jao/najang] deo S— 0wu.-u —-.Huut
Aoy swosOoBOIY) PrIvmoay InoyITA 20qunn | 29qenn
IBTUINA speaads ®PITS | TewyUY
preidg iaad SUOTINIINAY POAISSQD Jo Ioqumi vw"u"uuw

q gy :emyy Aujidueg

by/bm ggz ‘e3jvuoydinssueylidw 1AY3a

soTvwel
susdozdoIoTyd-¢

ibutsog eo1buys




176

-n..: x 6°S¢ T 1 24 114 c/o0ce
(14 (14 0s z/o0et 6Lt
L5901 X §°%5 sabueyoxa 7 z 4
L"gat x ¢-to T
8°LOY X L ¢S 1
€201 x 0°pg 4 H {
e'ottl ¥ S op  § (114 114 z/591
7951 x 3°19 i {
€780 X 0°6S 1
0°601 x 0°8S sabuwyoxaz ¢ 44 sz 0s £/591 Lee
€Ot X 17 t 124 114 /662
S 0tt % L 62 t 114 114 0s /667 SLz
Z2°S01 x Z2°6S 1 124 114 /59t
T°LOT X 0°09 4
0°L0t X t-1I¢ 1
$°901 x 292 ¢
6°L01 X 1°09 1
0°601 % §-6¢ 1 (114 - 0s €/592 8LT
0°L01 X L°€9 ebuwyoxy 1
1ot x §°1¢ 1
Ivomberg priveoxyd
jusmbeiy
€°901 X S°19 [vHosowoIYD F (44 114 T/TET
114 114 0s »/ZE2 e
‘ T do/mnalang] deo lao/malang] dm S owuu.m dcuuu.‘
] SWOSoWD 1Y) PIITWOIY) ANOYITA Jequny | zequny
JejUIN speoaadg OPpI1S | TruyuY
peeads isd suoTIRIISQY peATesqD Jo roquny u""u“n-w

Y 9» :ewyl bujidueg

by/bm 05T ‘ejwuoydinssurypism 1Aqam

:bugsoq atbuys




177

114 St c/v8t
(14 ST oS z/vet €Lz
0 0 o ;-1/582 e
L°90t x 9 @2 T
@0t x £°12 4 1
1°901 X €82 t 44 sz t/1sz
$°S0T X p°9¢ 1
?°601 X £ 0C t
9°60t X g°C9 sbuwyoxg | 22 11 0s T/1s2 9Lz
§ 1Tl X g°9¢ husmbezz priwmoay)y t 12 s 1/10z
9°0TIT X »°09 T
PoTIL X $°Q9 t €z (14 0s /102 ez
$°60L X $°09 F:cln-uu PrITmoD) 1
0°ITLI X 0"y T €2 114 €/1eT
L-90t x g'g¢ PUTNETM p o - 1 T v sz os |z/vez | osz
arosunT {859 TN do/magling| degs Jao/aalamag| des suotawszoqy | °PYIS | TewTuv
Aoy smosomO 1Y) PTIvEDIY IroyITH Ied 324 | ;oquny | 2eqump
IejuleA - spraads opPI1S | 1vwjuY
peexdg 1ed suoiljwiieqy POAISEQO JO Ioquny vnﬂuu"“w

Yy gy :sayy buitdueg

(POnUTIUOO) 994-VO ITBVLI XIANIAdV

servweyg
ousdaidoxoiqo=-¢

by/bm 05T ‘e3wvuoydinseuvyiom 1AYy3z

:bursog atbuys




178

BUTSOP 31035qQ JUvULIIL ATUlwaIzed 210321943 ‘IUPISEILEY JO OUTI IQ PIIIIITT = 1

w23y [1nj Afaeeu "o°7 Hulsop ax0Juq Iuvubaigd A[qeqold = 4

o Jole]olc Tfo cloJoJoJojo[oJoJolofololo o o syavsq e3w]
6t |olo|ls o |z ctvjrjrvjejojolrjzjiolofolrjz|o sqaveq A1xeg
661| 6 | vr] otjot f2v Jex] 6 jzif et 6 Jo Jo [zt]vv]st]o [ trfer]6 | v1] srverdmy sayy ]
81z 6 j v1] stjot Iox | exf ot) ev) ov) zifo Jo Jer| ot st] o { 1t] v1f 1t| vt s3uwydur yei0x
ozz] orj €] orjor fox | cx| @8 | 21| st 2o Jo | zt| ov| st o | ot e1] s1] v1] weany wrodzen
[ 0ojojJoijo Jo ojlojojojojojojojofjojofo]le]oTlo saveq syl
IMjojo]o v jev ojojojurjltfjtjlo]jrjojojolo]lof{Tlnr syiveq L13va
sé1] evj o perls Jov | tr| zrjor) e | ¢ | ot} or] er| zxl 6 | o | v1] 11| €1 0t] maIverdwy ear £
sorj et o Jerje ov | tt| zv|j or| 6 | 8 | tr] or] st] zt| 6 | o | vt 11| »1]| 11| waverdmx {wacs
1z et € Jexjrr fsv | 1v| €1 ovf ov| or] zv| ov] st| vx| 6 | o | v1]| zt] v1| 01| weiny wiodion
z ojo]ojo Jo ojojojojolojo]Jr]t]ojojo]o]o]|o Smaweq e3vl
'3 olojojtr Jo ojojz)ltrjojtrjoltrjolz]ojosol1l]o syaseq K1ava
otz) et 8 | TUITIT Jot | o ) ex] zuf 2t} 6 | ztf 11| ev| zv] €t o | st| o | zt] £x| waveydmr mamm z
tZzj el e gzt jev | o foet] vrf e} 6 | cx] vv] st et stf o | sxl o | x| c1] saverdmx yeacs
9zz) z1] 6 | TTQZT Iv1 j o0 | zY] st| st] 6 | z1] o1] st st] st| o | 81| o | 9r| 91| vweany wiodios
1 ol1]ojo Jo vgolojo)lTjojojJojolojo]o]lt]lolo sqavag e3wg
9 o{7}0jo |}o o/gd o jlojJolT1joje]tiltit]olo]jolr]loln sq3veq K11va I
60z L] 7 Jo ST ST Jev/& Y} st st 1 ) v | ex] o] et] 1t} o | ex] o] 11| v1| wAuwidmy mamm
9z L1 T 1 o IsT IsT rzw/y tu) st] st} 1 ) v | st] st] ot] 11} 0 | st] 91| 11] 51| sauvrdmy (waox
ZEZ} ST) T ) o JeT ISt jsisy wt) v st} 1 | xr| zv) cx] st] =] o | v1] 91l ex] st weaInt wa0dios
grmaogf Tl tfEl e vrelvjepogejrjzlofelv]zefifetn otemas | .
oLE 69¢ 99¢ 15¢ 99¢ $9¢ ?9¢ £€9¢ 141 19¢ -on sywn | YOOR

JIUSEEESESY (PIS] JUTUTEO]

susdoxdoloTyd-¢

10 TV XIGNEddY

{add 0) T0I3WOD XIY

tbugsoq o1dyITIM




179

1 [1] ] [ ] [ ] [ 0 1 0 0 0 [} 0 0 1] 0 0 0 1] 0 0 syveq o3v]
01 0 1 € [ ] [\] 0 0 [ 4 ) 4 X 0 0 0 o [ 0 T 1 0 ] syaveq Arawz
LT 9t 11 ) 6 TT) L Jrrjotjerjorjex e jo fev]orstjerjorjerisrjen sjuviduy eAyq /4
LT jorjerjenjenjL rrlavisvlrot)e Jo fpevforjstfet]tr]erfst|zr| sauerdur teios
sz sty e Jerjzryerforjorjzrjvijorjo Jetloerfoerfcet]zrlotlct|]zt woIny wiodio)
] [+] 0 ] ] 0 1] 0 1] 0 0 o 0 [ [} 0 1] /] 0 [} 1] syjvsg ew]
] (1] 0 (4] 1 1 4 (1] ] 1 0 1] [ ] 0 0 /] o T 0 0 syaveq Ataegz
PO0Z joOo jJezIjevjTrjerjevpsvjerjerjerjo jz frrferio myerjrrjer}at sjueidmy aa3g 9
Tir jo trjevjerjoryorjstjerjcrjerijo T AN EAS I) tfot|erfer| tr| sauerdey w30y
otz | O grjevj e orfcugenjenyen wa 4 ot et stjo ITjerferf1rjorn vo3nt ®aodiod
/] 0 0 0 ] ] 1] ] ] 0 0 0 (1] (1] 0 0 0 0 ] )] 0 syiIvag olw]
€17 o £ o [ ] 6 t (] 1 € 1 0 ] (4] /] Fv ] 1 0 ] 1 syjereq Ayaez C
pET ot jotrjorjecyjoryeL tETjeE jonjcerje 6 6 "Tjo 9T ST} T 9tT| ot sjueiduy eajy] )
orZ JPTJET O ET} 6] 6 IS BAREASRANE ] [ ] 6 'tjo 9T 9T | 1] 91 ] 1T | sjuerdmr [wiol
sez et ot oy uzjez]eijsijer)oenjexjels 9T ] o [ A RASRAS RAR Y weany waodio)d
yeyoz] E 1 4 t [ 4 L O 4 X 4 4 L 2 O T 4 Lo I 4 tgejuije 1 o1vwes -on
[ TX3 69%¢ 99¢ L9t 99%¢ S99t »9¢ €9¢ T9¢ 19¢ ‘ON oTwN oo

(udd g) 1013u0) a7V :Bugsog eTdyITNY

ousdoidoxotqi~¢




180

IINSOX JO p1od31 snonb;ique

:onyea BUTSRTN = -,

(PORUTIUMD) 7@ TTEVE XIGNHdAV

] 0 Jo fjo Jo o Jc |t Jo Jt Jo Jo o 0 T v}t |o syiveq o3¢}
ot jo S [ € mnje 1 9 tt}9 [ 8 [ Z € 4 £ 9 9 [ 2 syaweqg A1xeg
“veog voy 96 J oty ety vzy toq sty £2q €Ty *0qg Lc | 9y tiT | 9zdor | s9 | £ 96 | €2y 20y smIuweidwy eay] ki
ro1d voq toqd e1q 124 scq 119 orq ey szy otq ov | os Ptr jocysot | 99 | ctqd coY 627 60Y sayueydwy Teioz
00t 66 SL 9oy ety 2y 12y 62y ozy 7y »1q 9¢ | £s pri| ovqrrr] 69 ooy t1dost] 121 weany waodios
]
0 ojfo:o0fofjojojlojo]oJofjlo]ol|<«]o]o o|loftojofo syaveg s3v]
3 ojlofJojojJofr]loJr]ololi]ol|s]ol]t ojlojJojz]o syaveq A1xva
10z]| 11} er] st} cx| ot o | ov] 2z} 1yl s1[ v | o [-« | £1l0 tt] cx| o | 1] zv| saIvwrdsy sar: ot
ovz| trf cx] stj ex] ov] | ot «x] 1y stz | o |-« | £1]6 t1| e1] o | €x] z1| sIuwrdey tvaoz
6tz| | 21, ot| zx] ex] vt} st] ev] | £1] z1| o |-« | ex]zr | zx] x| 1 | 61] z1] emany waodion
1 oje|ojojojojJojo]olo]|o]ole o (o TjojJo]olo syaveq e3v]
ot Jo|]* o]Jo]lojJoJofo]lclojoflzle o |o tlt]x]o]o syawaq A1aex
o] ! _t] ot] o] st| x| v1f zx]| ot] st] o { t |ov | ox]xx | zx] z1} o1] 21| @ sjuerder aAT] J
etz| ty| v ot] ox] syf ex| o] eif ex] st o § ¢ Jor | ovirr | st c1] t1] 21| 0 | ®IUEIdwE Twa0:
txz] te! su| ot] ov] wx| x| cx] ov] txf stj o | ¢ lov | s Itv | su| ex] 2z} ex] ¢ ®33nT wiodio)
t olo]JojojojojJoJo]trtioflo]olo o jo oltjlo]o]n syaveq 93w]
1 ojojJtjojojJo]lojo]lTt]lo]ojolo o ]o ojJojtjofrt sqaweq A1avg
set] o] st] & | o] ev] cv] ex] zy]j 21| v1J o J o Jev fzvlev | o | z1] 11} zv] e sIuvidul SAT] #
sor| of svj ot} »x] zr] cx] ] €v! €} 1v] o | o Joxv | za|sv | o | €1l zT] 2v] ot] sauerdmy Ywac
90z] of ¢t} 1ty ot} «x} o) ev| vy eyf x| v | o Juv | erfst | o } vr| x| z1] 0z] waany wrocdios
gl Tl ¥jrlvqelvjejvjel vefeefue]ejefele]e]r Y -om
oLt 69t 89¢ 19¢ 99¢ 373 o€ £9¢ 29t 19t <on sy | NN
- (wdd 0) {ox3Iuo) xyY :buysog S1dyITMM
ouadoidozotyo=-¢




181

buysop a1033q

Iveubaad Ajureiaad 310221 ' JUSIEEILOV JO IWTI IV PIRIAIIYIYT = 7
IINEBL JO PIOOAI SNONBTQWR :NTVA BUISEIN = —4

o 0 Jc |o o jo Jo Jo jo Jo |o Jo |-<]o |o Jo Jo Jo Jo Jo |o syaveq #v]
L] 0 |T Jo Jo Jo |t Jo Jo (o [o JO J-«]C 1 |JOo JO [0 JT [T o syaseq Apreg
gz v e jevzvie Jev]orjorfy Jeviov]-sjotrjerjer]erjrxjrrjzricr| syuerdur sam h
wzjerforjerjerle Jovjoevjoriu Jev|ov]-sfzrerjerjerjrn]ev|er|cr| saverday yvaox
wsezerjevjorjorjurjzrjstiorjorjever|-sfuvjzrferfrrfot|orjzr|st| wsant waodiod
4] [] 0 0 1] [+] /] [} 1] [ ] 0 o 1] )] 0 0 ] [} 0 (1] [+] syaweq 3%
L 0 jo Jo jo Jz Jo jJo o Jt ]t fo Jo Jo Jo Jo Jo Jo Jz |1 Jo syaveg Ayjava
st jevjorjsrjerjor|orjorjerferjorjexjerjerfrrjcrio jrrje || tr| smacerdss sart £
sez jevjorstjerjezrgorpov e unjerfercerfre|er{o [xxjor]zr|rr] sauerdur yviox
sszysrfevjerjzrjrrpergotfevicrfovevjcrjerjerieorfo |ov]or]rr}o1] waany wrodred
1 0 |]o Jojle oo |J]o lo Jo o Jo Jo J1 Jo |Jo Jo Jo Jo Jo Jo syiveq #3v]
L ] Tjo |t Jojo |t jo Jo |o Jo Jo Jo Jo |z |t |Jo |t |o |o | savag Ayaey
ssjer v |oer{orfoerjerjev{ovfor]c fsvlerjer|e Jex]zrfer|cer|cr|er| saverdar anpa [4
ez ferfrrorsrjerjevcrierirevjzristjerorjorferjizr/er}er|er]rr] syuvider teacy
esTjevjensusrjerjev)si]e Jrrje [stjevjurrjuvjer{ovjer|jer|cr|er| waany wrodioy
T o |o o |o o |o o |2 |o Jo fo Jo |[o Jo Jo {o |Jo o |o |1 syIveq 81w
tt Jo jr Jr Jojz v jz |1 ]Jo o |Jo Jo Jo [o |e o o]z Jo |[o syIveq Aawy
scefstlorjurjotriovjcerforia jo Joavjsustizrlrorjin)or]av|er]rr]ctr] syuerdur sam T
evg jststjerjovjorjexjeuya Jourfex]srjcerjer]jor]ov]ox|rr]er|or]rr| sauridmy tvracy
sseevjerevpangyuefsvjor] [ v fovfovfsryorforferjer]er]or]|ct|or] wsany vzodzop

gl TV rpe|vjejerjelejejuejejcjejuefelefje]n stveag on

ot 1Y nLe e | oset set we | e e e “og wywm | YR

wdd t :buyeoq erdyITRN

suvedoxdorotyd-¢

(Penu3IVOd) Q ITAVI XIGNAdAY




182

o [o Jo [o [ofo[ofJofo fo Jo Jo [o Jefo [ofo [o Jo Jo Jo sqaveq eI
¢t lo v Jr ol vlololo oo JoJo Jzlt ] x]jo Jo Jo Jo |o] suiwsaxiaen
soz {ex [zt [vu | zqf vif otf cxfo Jo o [vr{ex | ex{or | vde [erfer [1v [ v sacvrdmr emna | £
otz Jex |ex Jzr | zd 2z} ] zifo o o ]t et | sqer i ¢t lex]er {rn | v1] sauerdmg g
coz {ex bex fzv | e ex} 11 vifo fo v [ex {6 | ex{or | xqex {zt |11 [t | 1] weant waodaes
o o Jo Jo JoloJlololJo Jo Jo Jo Jo | oJo Jojo Jo Jo Jo | o syaveg vl
¢t lo Jo Jo ] t]olololo }z Jo Jo Jo Jolo Jojo o Jo Jo } o] swvea &yawa
ooz Jur lev e | ov] st 6| trfster]e Juv st ] wlvx ] rdev jerfrr e | €1] sauerdwy wamx | @
ooz Jvr |zt et ] st syl 6] trlst|st]e Jrv |er | vyl | v an o et |o | €1 mawerdmr teaes
ost {cx fzr Lot | o] ot} tt| tvfev fov{vv lur {or ] s {ev ] eder forfer |1 | €] eoany wrodios
0 o ] ] 0 ] 0 o]0 0 0 0 [} {0 0}]0 0 0 0 0 syiveq sw]
ot v fo Jr Yol xltfxlo v Jo Jo fx Jolo Jolz Jtv ]c Yo o] wuaveq &1awa
ost Jo Jrr]e | vy] zxf orf ost]e |o Juuu ] oder] ser | o] swwramr eav | ¢
9oz |zv Jru ls | w1 €] st vlst]e |y Jrv v | odex ] efstfer{rr 11| o] sauwrdmx teaeg
sez lev for fxv ] 1) o1 stf elstfrv]ev]ev fov ] o st ] olor fet|or]zr ] 1] woant wiodzoo
ol vl el vz v e el efe el e el el 2] treead | .om
ose | 6t sLe e e set e e zee e om eywm | ™
wid { :boysog erdiItrm
susdoxdorotg=¢

{PeaUIIVOD) IO FINEE XITNRALVW




183

’ 0O JojT jojJo Jo Jo Jo Jo Jo Jo o [T Jo oo "o [x o It syIveq eIv]
9 19 (v s et e e iv ey ey Jrvle fec e Ixv]e | syjwsg A1iva
9123 ez¥ 12y (2§ oty zz{| zzy zoy 1oq 6v| vz orq sty g6 | sty zz| ouy oy czy 66 | sof saueydwr oayq 1
o1 veq 1eq ceq ey ey o2y soy zoq ¢s| co | oey 1] coq 9z na* 61Yq 61§ SCY 104 €1y sauviduy ywiog
vecyg oy ceq toq vz vey sz soy ve | 69| ze SYY STY 66 | 9Ty c2q try cz| 9¢q SO0y o2y woany wiodioy
4 0 jJojurjo jo Jojo Jo |Jo]o Jo]|]o Jo |Jo Jo Jo JoeJxlo o syawsq 23w1
st jr jrt jzjlojojzjojotiololrv]o]o]t]|x|o lolelol|s syaveq A1aeg
stzyevpevjorjer| rrjarfctjonjo Jo Jrrjcer]uerfrvr]ov)jexie Jex]ot]o sjuerdey oAyl CT
rerjersrpexjevjrvjerjevjorjo o fevjerfrnjev)svien]|e |st]or]ec] viverdur yvaog
erz|stjerjrvjere jovgevjorjo Jo |e |urjer]er]ev]er]urfer]ct]er] weiny wredioy
0 o JojojJojojojojo oo jJoj]jo JoJo]o o ]Jo]Jojo]o syiveq a3w]
€t Jo o Joj1o (T T JoJojolo ]z Tt ]o]lr v v lrv]lrleoloe syaveq Aixe3z
ostlTtrfstprrjer|trj e J6 JIt|d Jo Jzrjorjo [9 |ev]xx|st]cenr]e |ot] syuerdur oayn f
sty Ssyjrvjerjer| 6 j & J1vjo Jo ferjti]lo Jor}er]ex]exr]ver]e |ot] sauerdur yerog
Trzprrp er | trpzijotjorjotjinjo o [ovjzerio | rr]st]ur]or]st]or]ct| wainy wiodioy
o 0 Jojojo|]oJojo]oJo]o]Jo]Jo o o]ojo o]o Yo o syaved o3vq
L ojo jojTjojJo o jJujoix]x|o]|]o]|]z]jo]o jolt]olo syaveq Araez 8
ovz |vr|stjer|orfstiov]o Jex]o Je |2v|st]st]zr] o] or]on]en]e |2t] siuerder eaayn
erperlstperpstistiotjo Jvrjo jorjeurfstjst|or]or]or]or]st]se |zt] srauerdur ymox
sczjorjerjozjerjerjor|o jev|v Jevjevjcerjotrjcerjcer|ov|e j2x]|6 | t] esany waodiroy
mogj Tl vjTjvjelvjrjvjelvje]vjejrje]vjelujeln steway -on
(113 6Le [ 11 eee 9ne SLt 1 713 1 413 e Tee ‘on erem | YR
B wdd [ :6uysoq S1dyITNM
susdoxdozoiyd-¢

{venuTIuco) 1a TTaVE XIONKIEdw




184

o 0 Jo jo jo jo jo jo jo Jo fo |o |o [o fo Jo [o fo [o Jo Jo syaveq 83wy
] T 1o {Y Jo jJo Jo Jo jo |t Jo Jo Jt Jo Iy Jo Jo Jo Jo Jz |1 syaveg Apien
tezovrjerjrrie [svitrjo jer{zr]evfo fex{ovfet{etlov]ctlivifot]zi] sruvidmz mapqa | V
etz istrerjzije psvTfrvjo ferfevfer|9 [ovfovferfer|orferfrr|zr{ct] sauverdey tvacy
sczistjerjevjorjevjrrjo Jivjerjevfuvjeriorfevjrnfev]er]st]er]sr] weesany wvrodren
1 0 |o Jo Jo o |Jo Jo Jo o o Jo [o o lo fo [T [0 ]o o [o sqaveq !\
I jo Jo Jtv jz Jo |z jo Jz Jo Jo |x |t |Jo Yo ]o [o fx fo [o |x sqaveq A1avy
vez letjorjzrjorjorfzr)tr)e fuvjev]iv)e Jevjevjer)er]zilerjotfor] equerdwr mamr ] €
sezjevjorjevjzjoronjarivvfenjerjer|o Jexjevjer]|ovjer|er]or] 1] smyueiduy raca
wzie [ jerfevlevjenrrienice {ovstfevjorferiorfstist{izr{tt{zi]| wmnt wvrodroy
1 6 [oJo fo (Tt |o |o |o]Jo oo o [o oo o [ofo (o o sqIveg a3y
L o Jrjo Ju |t ]Jojx o |Jo o JoloJolrvlol]lt lolo lo |t sqaveq Ayzen
otz [erjerierie [rrjarfzr|otfer{z fovfie frvdorlcelorlovlcriicilse syuridag savy 4
QEZ IPTPETQZTJOT(ETRTT (€T {oT eV |2 otfe Jrv}rr]er|stfot]er|er]or| sauviduy twace
ez et I T ot et rjerjerjor)| e Jovjevfrrjotfer|s |zrlot|ttiri| weant vrodroy
3 010 o jo jo o fo |o (o [o Jo [o Jo JTv o [t fo o (o [o syaveq ;A
(] 0fo [o [o Jo [o o fo [T [o |o [o Jo fr Jo (1 [Tt {o |z |* sqaveq Aravy t
T | oot stie Jsufsujzi|s |6 Jo Jor]o |Jo fsrzrlst}rvi]|o |ot]zt]| saverdmr mamm
TeT J oot st jsv|stjer]s Jorjo Jorjo o Jer|ex]ir]st]o f[er]ct]| syumduy tvaca
o ojerjerrjeustjistjorice jorjo Jrrjo Jo Jsristiczrierjo j1r]iz] weeiny waodzoy
mogl Tl vl vleyr]elotzlvfjelejefejelojeloefe]n stvwm) on
o6t 073 80¢ T3 TS $0C vec tse z8¢ 8¢ ‘on syem |
* wdd gz :6utsog stdyatem
suesdoxdoaoTg)-¢

TPonutIvoo) 70 FHIed XI10Nadav




185

o |[o o Jo Jo o Jo qo ¢c JoJoJoJoJoJoJoJo [o]Jo[o o s\pweg nav
tvjz v o jrlr o o v frjovjolvlolrlzlelrlo o syaveq Atavg
owzlerer|sryorfer]ev|exfurfer]o Jex]o |z Jev]er]ot]o let|erls sauetdey eayy | £
ezzistlerjsufstyovjer|evfev]zr]o Jerjo |o Jev|]v Jzt]|9 |et]er|s | saverdms teaog
set|ev]ezr]erjor]zrforfot)er]e Jo |[or]o Jer]or])e |ezr]zr|ct]ot]1r| weant wiodios
‘0 o Jo |o Jo Jo Jo Jo Jo Jo[o oo [olo oo [ofolfo o saveg v
I o o Jo |t ]Jo JoJo Jz et |zt ]lolololt|ololo]o syaveq Atavg
szz|ev|ev|or|er]or]er]s Jrv]» |sr|ovfor|zr]o {zx|vi|et| stfex]vr] sauerdwr eaya | 9
sczjevlevjot]ex]ovfer]s Jev]e Jor|ov]rr|zr|o |er]ex]er] st et} xt] sauerdmr yeroz
sszjev|urfst]oz]stler]e Jvrjor]ev|er]sv]|zr|o | ve]avfst]er|zr]| 11l weany wrodren
o |ojo lo jo Jo |o]JoJo oo Jo]o|oJoflo[o]e oo o saveg s3w]
zt |t Jo jo jo Jo JoJo v x]o|o]e oot ltflelolo ]t syaveq Atavz
eszlevfrrjor|ov]arfer]ovfor] ey arfoer]e [or]vt]stfrrie | cr]zt] o] saverdur sayr | ¢
sozjev|ur]ovfev|rvjur]|ev]sr|e] ve] o] uv| ox{ vef otr] zv} zt)] 1| z1] s1| saverdwr yvaos
sszlotjerjer]oer]on]et] or|ot] o] cr| vvfzr] ot| zv] ex] st| 21| ct] oz| €x] weant wiodioy
cwogl Tl Ve vle|vejefel el el el ]| otvmaa [ 0
4 ot 14 T ({13 T3 13 T3 19¢ ‘op etwy | "N

wdd ¢z :6utsog eTdIITTN

susdoxdoxoTy~¢

(PONUTIUOD) 1A TIGVL XIGNAIIV




186

[ A8 0 0 0 [} 1 o jo o Jo 0 |6 [ 0 1
ol

Lee

1} [ 4 0 0 0 1 syawveg ow]
9 JT Jv 9 Je ¢ v Jyvje |9 Je |6 Jz |v Iy |9 |o |z f9 Is syweg Apawx
:L vi7) 16y 66 | 21| vz o11| 901 6 | s8 | 1o1| e | sty st vz zer] zod evy] vz 1A syuetduy @A) 1
teey ez oty sey soy szyf ez 11y ot zj 16 | cxq 52 | e11f ozy szd vy} oy oz ez 211 sjurydel (W01
SHL 61t ong ocq oz ocy e1¥ 11q ozq coy coq 9zq 6 | oz v1y veq ved 0zq L1¢ wj nl weany wiodiop

o ojJojJojJojJo]|]ojoJojo|oJo]o]oJo]Jojo]o|o]JoT]o sSyIveC 83wv]
Immjojojz]ojo|ji|Jojojo]Jo]|]itfjo]Jrjo]ltlolelv]T]o syavea Atawz ot
zozjorjo Jovjo | 6 | ov| zry ox] vr| ex| zx| ex| e ox] O} o1] £ | TIf 11| TTI| sIuerdwr eatq

€z ot o | v o | 6 | 11| zt] ox] 1| €| €x| €v] x| v 11| »1| ox] et zt| z1| suwydwr 1waog

v1Z) 6 | T } Ttr| ox] z1| ot} ix| tv] €x| ovr] zx] Y| Y] € | 1| €% €| 1] 1| 11| weany waodioy

) ¢ ojojJojJo]J]o]jojo]J]ojo]J]o]|]o]ojJojlo]JoJo]Jolo]|olTx smveq a3w]

Tt Jzjojojojojojo]|rvio]lr]|]o]lc:ojlolo]jololo]lT]o syjvag A1awz

otz tr| stj er] 1| 1xjerjer)s|o|s|e]s |ot]stjor]er]o] ex] vt 11| syuerdwr sary 6
sz ey ot x| x| trj crf vrfzxj o | 6 | @ | 8 | ot] st] ot t1} o | vt| st| zT| sIuwrdm: (w301

zez) zx| ot| Y| 11| 6 | x| yrj zrj o ] erj ox] 9 | ot] vx] or] st| o | »1] sT| z1I] weany wiodiop

6 ojojJojojJojojojojoJolejo]o]JoJo[o]Jo]olo]o sqIveq 3wl

L ojojojlTrjrjojojrjz]rjlzilo]loinltrt]|]o]lojJo]Jo]o syaveq Atavgz ?
osz| €} zx} ox 6 | ox| 91| €] or] st| €x] o | ov| £x} ex| 1y €] st z1] st| St] sauerdmr sayy

99T ] €T TT) ¥T| OT} TT] 9T] €] TY| ST o1| 11| vY] £1] €1} 21} €1

st} 1] st| st| sauverdwr ywaog

osz| ty] ot| T} otvf zi] Y| o] ex] 2] € -tvx] 1] ov] z1]| €] 21} st| z1] st| 1] weany wiocd-on

mogf Tl VT Vel Yjejrjel el ]ejelelvjefrie]n oTwmog ‘on
o6t | s8t (133 IT]3 98¢ s8¢t 1113 1114 ot 19¢ -on eyey | YOOR

wdd ¢z :6uysoq erdyItny

susdozdozoT-¢




187

) bugsop eaojeq
Juwubaad Ljuieiaed 9103810y} ‘JUCEELESIV JO SWMTY IV PRAVIITT = 7

°3IINSda pIoOe3 snonbique :entea HUTSSTH = -,

1 (o o]t Jo Jo Jo Jo Jo T-eJo Jo Jo Jo Jo Jo Jo Jo Je Jo Jo sqavea s
6 |o Jole Jo Jv Jo lc s f-elo 2 | Jo Jz fc |» Jo Jt Jo §: mpaweq Ayavg
eoT o Jols |rvfe Jo [6 [t [-e]0o [z [6 [st]s fc [tr o Jot |zt |e sjucyder sayy |
est jo | ofetfrr]e Jo Jzi ]9 J-slo |6 Jex]st]er]ov!st]o Jrr]z1 |6 | syuwrluwr yvacs
et Jo | ofer et fev)z Jrt)s J-«]z |8 lex |or vt for|st]|o Jot |rt |Jor]| weany wiodion
syIveqg o3w]
€ o oo jo fo Jo fo Jr Jo Jo fo jo fo {o fo o Jo [o |z |o syaveq Afaex
o |o | ojo Jo Jo Jo Jo Jo Jo Jo Jo o Jo Je Jo o fo |o |o [o sacvrdur savt1 | £
€ 0 ag]o ] 0 (] 0 1 [} (1] 0 0 ] (1] (] 0 0 [} 4 [} sjuerduy Te3l0L
LS (] Tz [ 9 | [} L S [} S 4 T S € (1} 0 14 S € eoIny wiodio)
o {0 {ofo Jo [o Jo o Jo fo [o {o {o fo Jo o [o Jo Jo Jo |o saveq #avy
ot Jt | t]o Jo Jo Jo Jz |o Jo Jo v Jo |o Yz fz Jo Jo jo fo |t sqaveg Atava
o o Jojo |o fo Jo fJo |o Jo Jo Jo Jo Jo |o lo lo |o |o o (o sjuerdur eay1 |
ot |t 1]o [o Jo Jo [z fo fo |t [o fo o {z [z [o {o {0 jo [t | sIverdwr 1v30z
or 1 4 €]o 1 4 4 [ 4 € 1 ] 1 ) ¢ [ 4 1 T 4 (1] 9 4 [\] 4 wo3Iny wiodi0)
o Jo Jofo o [o Jo Jo Jo o [o fo {7 [o Jo [o [o |o {o [0 lo saveq savl
te j» Jojiviz Is o |9 Jo fc Je fo §7 Jri]o Yo |6 fo Jo fo | sqavsq Ayavq |-
zs {tt]l o]t Jo Jo fv |t Je Jo |s Jo |2 Jz Je Jo Jo fs Jo ¢ |9 siuvder sat1 | 1
szt st ojev]z |e¢ J6 |¢ Jz |e Jzxfo {7 Jerfe Jo |6 |6 |o |¢ |er| smauerder tmaca
erist] tlot]r Je [rtle |s Jz [vv]o |1 Jer]ovfx Jor|s [z [tt]rt] ewant wacdies
gl Tl vlefrfejefefefef ey e otewea | .
00y 66¢ 96t | et T3 S6€ »6¢ €6t z6t 16¢ ~om sywn | YO
‘ ' sx/bm 0ot ‘e3vuoydinseuviiem tAyaz :Suysog eTdyaTr
susdozdozoTqd-¢

(p#nuTUOd) 1G TTUVE XIGNAddV




SNSRI pIOJGx wNONGIqEEe  :eNTRA BUTSETN = -,

ojofojJofojo oo jojo]o]|]o]o]|]o]o syareq ;v
TjJojojo JTtjzjojoz Tz ]ojo Jo]o]Tt sqaveq Ayrea
orjlevy vl ovfereryeory] xrfex]euger)er] o] or]orpr sacerduy ATy L
Tr|ev] oz e} o] exf xxf o] ox| 2] ex| o] o1 ST 1 | sauerdmy TRIOX
| 1) ox| zu| zx] sx] ex} zi} e ra| 1] otr] e1] 1] viist woany wrodzon

Imjo |t 0

€T LTy g st
ST LT ET} ST
T L) g 11

188

0ojojojojojoj-«j0 SYITeQ ey

€1 TjTjolrTi{ojoj-+|O sqaveq Af3ey
81Z] 6 | s1| O1 ET] TY] TT] TT] TYI} wY] =Sl syueTdny ATy

-
o
-t

m 4 0f ©© © 06O
~
~
o
-
ot
~
o

wez| 1T} on! ex| ex| st L1 2Y] *n] €1 €%} ot €] 1] or] TT| TT] 81} -e]S1 wseqay wvrodiog

0
0
0
TeL] ot) st] T vx] ot} ot] €T| S| vy € | st} o | vy} TY] TI| TT| TX] PRI} -¢]ST | syverdmy TWIX
€1
0
[}

3 ojojojJo]Jo]Jo]JoJojJoJx]1 ojJofjojoflofJdfjo]o sqaveq |yw)
ttlejolojr]jrlzjo]ojojol]rTr ojojJojzrzjojo]Ti]o sqaveq Ayren
goz| ex] oxl zefl zxf x|l exj ex{ s fole |9 | evr|{ zxf ox| €x| 11| €Y| £1] T1]O saveTdaEy sATI S
szz] ot stfj T v exjetjcrjs jol e} o] ex] ex] 1y} ex] €] €] €] eyjo nmerday VIOX
ez | 91] o1} zT] st} x| ot v} st o | o} et} st] or] €] sT| 9t] vy] ¢1| crjor wayny esodro)
wozfZ v rjejvjejerejvjejvjeyjurjejjejrjege sTvama -om
ooy 66¢ (133 L6t 96¢ {3 713 113 Tet {13 ‘om wyem | ™

6y/6m po1 ‘eyvuogdinsouvrinam (imy begecq ardrITom

osuedordoroT-§

(Peuu}uco) 10 TINVE XI1ARIAAV




L |5 n T syiveg 3w
e gt k- 1

T T Kkt Jun syIwea At13ez
sosyre [s9 9 9 [ze (st JT6 |6L |tS (o8 (69 [£9 6 8L |19 (oL 6 oL L L sjueydmy ©AY]

vzerfee |89 |16 [9¢ jue |8e Jcot|9e [e9 Joe |z8 |z¢ [vur|ze |1z |66 [z [zt |t |82 | e3ueydmr twaos
szeyror|ve feot]9s Jeoy]efcot|trrjoL |6 | L8 [s8 |ert|sor]ec |Lot|ee |z |68 |68 | woany waodion

0 1010 jo jo |o [o |Jo jo [o [o o Jo Jo Jo Jo [o {o

[ 2 O I 4 T 10 )T Jo }|o T }o syaveq Atawvg
6TZ] OTfTT Jex eV (ZY Jor fzr st i@ st Qe |9 levle Jrrlxt ot zT {ot sjueidur @Al i) §

1 [ syiveq eaw]

-]
-]
o
~
-]
(-}
o
-
(-]
o
[ ]

0sT| TTjor ST JZT |1 |6 et |st fov e jor jzr Jox |tv jzr |9t ot (A Rt vo3ny wiodio)

189

0 0]o 0 0 o [} o jo [} 0 0 jo 0 jo o |o

0
[}
0
PET] TTf AT JeTX JEY |C€X Jot JeT |ST fEr st ¢t |6 T |6 TY | TIT |ST JO ST |OT | syuerday tvioL
[}
o jo {o syjveq e3w]
0

9 Jojo jr € Jo T Jo Jo |t JT |t Jo o Jo o ]o o |o syjvea Ataegz

6EZ] LTI T jot ET L ET [ST feT jJer e Jox fzT [oT |SY €T |9T 1T o1 J¢e sjuvyder ©AT1 6

[}
0
0
SPZ) ET[PT |TY |6 | ET I PT |ST JET JeT ot JIT Jer JoT (ST O et |9U | 1T ot {eT sjueyimy (e301
0
0
0

o0z] ox]ot Jex Jev Jex {st )zt [ev fer |even fzr fen |0t £T |9t |1t |1t {2t | wsany wiodion

z | 1folo [o o Jo o [o [o [0 Jo o To |0 T [o Jo [0 |o savea eIl

ozjtjojo Je Jo Jo Jo | ftv |t fz |z {1 |x v |o | |z |o syaveq Ataeg

8tz TY] o fe jorjwrfer st |vr erfzr|e |zv|ev|et]ot|e Jerlzr|vi]ler]| muerdwr eayz | ¢

ovz] €1] o Je Jevjux Jev sy |st fvr|er |vr|ov|or|evjor|er|zr]er|er|er] sruerdmy tvr0x

srz] 91| o fot jTT Jor J2r |z |1z ST [ot ot ot |ov |ev |zt |or Jor Jzt [zt ot | weing wiodron

mazfZlvjefvjeflejrjelcjeflvfjef[v,efv{efefe] otvwea [
oor | e6c | wer et | 96t 33 13 €6t zet T6e ‘on e | YoM

by/bat 9ot ‘ejwwoydinsaunyyew 1Ay3g :bHuysoq eydyIThM

ousdoadoao1yd-¢




190

nog ore 0001 | 4 61 [ ¢ ST S 4 ”e e
RO (144 0001 [ 2 4 [ 14 e 4 ] e 1€€
[ gt ;149 0001 ot " 1/ [} 4 4 (/] s LT
~01 LEX 0001 [A 1 4 | / [} T 0 (4 ] 25€
[ g 9€¢t 0001 19 ot 91 (124 k ¢ T «e oft
Aoy sC¢t 0001 | 13 148 T [ ] 1 4 0 "He if*E
[ gt ”"e 0001 h 4 11 TT St T L ¢ (39 1441
a0l (444 0001 149 ] 6 T1 0 . € [ 119 [ 144
[ g t43+ 0001 1T L 4 1T 0 0 &®e oSt
~o1 1€C 0001 (1] 1 {3 9 114 [ 4 € e [ {42
ITY oct 0001 L [14 L LC S 1 e {34 4
Y (144 0001 [ 4] €T 9 61 T 1 4 LS8 [ 141
IV [ 149 0001 ” ot 9 [ A8 1 [ 4 213 €St
T LTe 0001 [ 14 144 [ rt [ o e ort
I 9TE 0001 1€ N L ot 0 0 [ 4 9 [ 144
ary sttt 0001 [ %1 1 [ ()¢ 9 1 e [ 141
2TV | 241 0001 " [ 8 | ] 81 ) ¢ [} " | 243
IV €TC 0001 " T € 114 (1] ) ¢ " st
vy (¥4 0001 " 71 1 (44 1 ] ”"°e ) 214
e T 0001 | 24 ”n T w 0 ] "e "t
dnoxo "ol jwwiuw peuywRy Tvaaougy | a ] [ ] v R
UOTIPRIOJUET PEPOI-8Q s T A3TTemzoogy
nuruogdinsourgionm [AUY

wid st ‘v
wid ¥ ‘aony
(wdd g) Tomwg xTy :buysog stdyarTom

Jusmeseesy L3jTveaouqy mredg
suedordozot-{




191

- 0%¢ 0001 6s s st 1 14 1 0 16 14
- 1131 0001 [ 13 ot t st t 1 96 179+
- st ooc- (4] 44 3 (3] € 0 LS6 z7¢
- 134 0001 {3 14 ot 141 4 1 $96 T8¢
. L 114 0001 99 L1 T L4 t 1 Tee 1774
'S 113+ 0001 111 1) ] 114 1 £ Lyé 0S¢
Y 12+ 0001 11 14 T T T T $s6 sz¢e
. cst 0001 0s " ”n ot o .0 0s6 141
. Tse 0001 99 ot (] ¢ v L S {{] (114
. e 0001 0s ot ot ”nt 1 € 056 Lee
win ost 0001 Sy 91 [ 3§ 1 0 56 Lt
wm 173 0001 w ot s ot z 0 cLe sre
wm {114 0001 oc ot € it ¢ [} oLé €2c
i Lot 000t €T 9 ] ot . ] X Lee e
b "t 000t Le 1t ] st T 1 €96 (113
win (124 0001 [ 14 ot 1 nt 1 1 we 09¢
o "t ocot " £ 44 T €t s z 956 (114
win 147+ 000t . L 11 4 ] n 4 ° (7 9ze
wm ot 0001 zv Lr 14 44 4 0 es6 zec
wm we ooot 13 st » st A 1 096 Lst
dndxy “om tewjuy peuTwexa tvwaouqy a2 Q 3 e v .
LR ) IvI0g jvazon on "PTIS
SOTITAIAINE PUPSI-8Q L3 yyearougy

Sy/bm 0oz *wavvondmsunnem 1AMy ‘saTITROg

wid ¢z ‘ubtm

wdd { ‘a0

(wdd 0) yoxave) ayy :buyvoq sydyITOM
susdordosoTR)~¢

—3—-“080— ﬂ ﬂ mﬂﬂ









