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Summary

1. A sample of F2L5250 was examined for oestrogenic (uterotrophic) activity by means of the

Tiecco test with weanling, female rats, fed 0, 10, 20, 40, 80 and 160 ppm F2LS5250 in their
standard diet during a 4-day period. The various dose-levels in the diet were selected on the
basis of the results of a range-finding Tiecco test with 0, 10, 100 and 1000 ppm F21L.5250. To
verify the sensitivity of the Tiecco test and for quantitative comparison, three groups of rats
were fed the standard diet supplemented with 5, 10, and 20 ppb diethylstilbestrol (DES).

The mean absolute and relative uterus weights of the various treatment groups were used for

qualitative and quantitative assessment of possible oestrogenic (uterotrophic) activity.

No significant differences in mean absolute and relative uterus weights were observed between
the control group and the 0, 10, 20, 40 and 80 ppm F2LS5230 groups. Significant and
dose-related increases in mean absolute and relative uterus weights occurred in the groups fed
with 160 ppm F2L5250 and 5, 10 and 20 ppb DES.

The results of the main test showed that the highest no-effect-level for oestrogenic activity was
80 ppm in the diet, corresponding to a daily intake of 13.3 mg F2L.5250 per kg body weight.
The high sensitivity of the Tiecco assay was clearly demonstrated by the 5 ppb DES dose-level

which still induced a statistically significant uterotrophic effect.
The 100 ppm dose-level of F2L5250 showed the same level of oestrogenic activity as the 5
ppb DES dose level. Therefore it could be concluded that the potency of F2L.5250 with respect
to oestrogenic activity is a factor 20,000 less than that of DES.
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Statement of GLP compliance

We, the undersigned, hereby deciare that this report constitutes a true and complete representation
of the procedures followed and of the results obtained in this study by TNO Nutrition and Food
Research Institute, and that the study was carried out under our supervision.

The study was carried out in accordance with the OECD Principles of Good Laboratory Practice.

LY
M.K. Prinsen

(Study director) Date ‘?'2 r n“d %6

.A. Woutersen é
(Management) Date D9, /)1147 "7‘/’
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On :  Determination of oestrogenic activity of F2L.5250 in the Tiecco test with rats
Report Number : V96.160
Date :  May 1996

The experimental phase of this study was inspected by the Quality Assurance Unit of TNO
Nutrition and Food Research Institute as follows:

Date of iaspection: Date of report:

8 February 1996 8 February 1996
9 February 1996 9 February 1996
13 February 1996 , 13 February 1996

The protocol was inspected on 30 January 1996 and 8 February 1996 (amendment [}

This report was audited as follows:

Dates of audit: Date of report:
22/23 February 1996 23 February 1996
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I, the undersigned, hereby declare that this report provides an accurate record of the procedures
employed and the results obtained in this study; all inspections were reported to the study director
and the management on the dates indicated. :

s. M.W. van Marwijk

. _(Quality Assurance Officer)
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Testing facility

The toxicity study was conducted by:

TNO Nutrition and Food Research Institute

Toxicology Division

P.O. Box 360, 3700 AJ ZEIST, the Netherlands
Telephone +31 30 6944144

Telefax +31 30 6960264

Visitors address: Utrechtseweg 48, Zeist, the Netherlands

Contributors

Study Director :  M.K. Prinsen, Toxicology Division, TNO
Nutrition and Food Resy .rch Institute.

Assistant study director : M. Andringa

Responsible for animal care : G. van Beek

Scnior Biotechnician : G. de Kruiji

Responsible for archives ¢ R. Deckker

Responsible for histotechnigue : E.C.M. van Oostrum

Responsible for pathology and management : Dr R.A. Woutersen
Quality Assurance Manager : P.B. Davis B.A.
Archives ¢ R. Dekker

1 Introduction

At the request of Hercules B.V., Rijswijk, The Netherlands, .a sample of F2L.5250 was examined
by means of a bioassay with rats to provide data on the oestrogenic activity of the test s&ibsmneek : ;
In this test, groups of female rats, aged 18-20 days at the onset of trcamm, were fe w%

different levels of the test subshnce in a standam Iaboramy mdem diet du

controls to detect pussih!c oestmsenéc (usc
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finding test and different dose-levels in the main test were used !o‘determine 2 no-oestrogesic-
effect level. Diethylstilbestrol (DES, Sigma, betch no. D4628, arrival 20/6/89) was used as a
positive control substance. There are no international guidelines for this kind of testing. The

method, as used in this Institute for many years, is based on a publication by G. Tiecco
(Veterinaria Italiana 12 (1961) 447-460).

2 Procedure

W 2.1 Test substance

Date of receipt

Name of the test substances
Quantity

Package

Labeling

Burity

TNO internal reference no.
General appearance

Storage conditions

: 9 January 1996
F21.5250

: ca 250 ml
tin can

: F2L5250
100%

: 960005
viscous liguid

ambient

22 Animals and housing conditions

Species
Strain
Supplier

Sex and age
Identification

Acclimatization period
Caging

Lighting

e

fiw &mmts per ca@ \smnm m

Wistar outbred rats
HsdCpb:'WU .
CPB Harlan, Austerlitz, The Netherlands

females, 17 £ 1 day old upon arrival

within each group, the animals were mdmds&ﬂy muhd by
one of ten different V-shaped eammks
2 days
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Temperature during testing i 22=23°C
Humidity during testing : 30%-70%
Ventilation : ca 10 air changes/hour.

Upon arrival on 24 January 1996 (30 females; no sisters) and on 7 Februery 1996 (105 females;
littermates were marked by the supplier), the animals were transported to the test room (no. 15.15)
and checked for sex, overt signs of ill health and anomalies. In the range-finding test, 25 femaies
females were randomly divided over five groups of S rats; in the mazin test 90 females ‘vere
divided over nine groups of 10 rats (littermates were placed in different groups). As a conse-
quence, randomization in the main test was not performed by a computer program. Since the
Tiecco test is performed with very young animals, they were acclimatized 1o the laboratory
conditions for 2 days only. During the acclimatization period the animals were idcmifie& with a
temporary ink mark on their tail and weighed (nominal day -1; not reported but kept as raw data in
the files). On the next day when treatment was started (nominal day 0), they were weighed again.
In the main test, one female (C45) was exchanged with a reserve animal because of an outlying

high body weight. The remaining animals were kept as reserves.
23 Basal diet and drinking water

Following the arrival of the rats till the initiation of the experimental period. the animals were fed
ad libitum with a cereal-based rodent diet (see Annex 1 for composition) obtained from SDSs
(Special Diets Services), Witham, England. Each baich of this diet is analyzed by the supplier for
the nutrients and contaminants listed in Annex 1. The centificate of analysis pertaining to the baich

uscd is also given in Annex 1.

The drinking water was presented ad libitum in poiypropylene bottles which were reﬁﬁed whea
necessary. Potable water for human consumption (quality gmdehnes according to Datch les&htba
based on the EEC Council Dircctive S0/778/EEC, sec Annex 2) was suppliod by N‘V‘; ‘
Waterleidingbedrijf Midden-Nederland (WMN). Results of the routine physica!
microbial examination of the dnnkmg water as conducwd by the smlier srw
TNO Nautrition and Food Research Institute. In mnm, WMN per

taken on the pmmses of T’NO in Zaist fm a ﬁmwﬂm&e?of k
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recent analyses are presented in Annex 2.

2.4 Time schedule

Range-finding test:
a. Arrival of the animalé

b. Experimental starting date
¢. Autopsy date

Main test:

a. Arrival of the animals

b. Experimental starting date

¢. Autopsy date

2.5 Experimental design

The study was carried out at the testing facilities of the TNO Nutrition and Food Research Iastitute,
Utrechtseweg 48, 3704 HE Zeist, the Netherlands, according to protocol P 450595 with one
amendment, approved by the study director on 10 January 1996 and 5 February 1996, respectively.

24 January 1996.
26 January 1996.
30 January 1996.

7 February 1996.
9 February 1996.
13 February 1996.

2.6 Test design and dose levels

A range-finding test (study assay number 1794) was performed with four different dose-levels of
the test substance in the basal diet, i.e. 1, 10, 100, and 1000 ppm and a negative control group. The
range-finding groups consisted of 5 fcmales cach. The results of this preliminary experiment werc

used to select the appropriate dose-levels for the main test (study assay number 1795) in such a way

that a no-oestrogenic-effect level could be established.
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The design of the main test conducted with 9 groups of 10 females is given in the scheme below.

I Group Colour code | Test substance Number of
‘ females
A (negative control) | white basal diet 10
B biue F2L.5250: 10 ppm 10
C green F2L.5250: 20 ppm 10
D red F2L.5250: 40 ppm 10
E yellow F21.5250: 80 ppm 10
F orange F2L5250: 160 ppm 10 “
G (positive control) | purple DES: 5 ppb 10 "
H (positive control) | light-blue DES: 10 ppb 10
| 1 (positive control) grey DES: 20 ppb i0

2.7 Administration of the test substance

The diets for the range-finding test and for the main test were prepared only once for each test, viz.
on 25 January 1996 and 8 February 1996, respectively. Dilutions in acetone of the test substance
and of the positive control substance were prepared and mixed in appropriate amounts with the
basal diet. After mixing in a mechanical blender, the acetone was allowed to evaporate for one day.
The control diet was treated with acetone only in the same amount as used for the test diets.
Records of all preparations were maintained and are filed with the other raw data of this test. In
addition, samples of the test diets were stored at -20°C for a period of a least one year for possible
future analysis. The diets were provided to the animals once in amounts sufficient for the 4-day
feeding period as meal in stainless stcel cans. The feed was C(;vered by a perforated stainless steel
plate which prevented spillage.
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2.8 Observations, analyses and measurements

281 Body weight and food consumption

The body weight of each animal was recorded just prior to the start of treatment and at the end of
the range-finding test and of the main test. The amount of food consumed during the 4-day feeding

period was also recorded.
2.8.2 Clinical signs

The general condition and behaviour of all animals in the range-finding test and in the main test

were checked daily.
283 Pathology

At the end of the 4-day obscrvation period of the range-finding test and of the main test, the
animals were killed in such a sequence that, on the average, time of killing was approximately the
same for cach group. The animals were killed by decapitation. Next, the uteri were carcfully
removed without puncturing (to prevent lcakage of any intrauterine liquid), using a standardized

procedure, and weighed.
29 Statistical analysis and evaluation of the results

The statistical procedures used in the evaluation of data were as follows:

- for body weights: analysis of covariance followed by Dunnett’s multiplc comparison tests.
- for food consumption: onc-way analysis of variance (am__)va) followed by L.S.D. tésts.
- for uterus weight: the Mann-Whitney U-test. |

The differences in relative uterus weights between the control group and thc. test W; was
compared in order to assess possible oestrogenic activity of the test ma&eﬂﬂs. The swssﬁw{y f 'és
test method was asscssed by companng the relative uterus weights of

of the positive control (DES) groups.
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2.10 Retention of records

A reference sample of the test substance is retained for 10 years if its nature allows this. All raw
data and the master copy of this report are filed in the archives of the TNG Nutrition and Food
Research Institute and will be retained in the archives for a period of at least fifteen years after
reporting of the study. Unless otherwisc agreed, remaining test substance will be retained for at

least six months after submission of the report.

2.11 Deviations from the protocol

Allocation of the animals to the various groups of the main test was not performed by computer
randomization. The positive control substance DES was diluted in acetone instead of ethanol. No

other deviations occurred.

3 Resuits

3.1 Clinical signs

Range-finding test

No clinical signs were obscrved in the animals during the 4-day experimental period.

Main test '

On days 0 through 2 of the test, no clinical signs were obscrved in the animals.

On day 3 of the test, female C57 of the 20 ppm F2L5250 dosc group was found dead. Because of
cannibalism by the other rats in the cage, a probable cause for: this death could not be found. The
death of this animal is not attributed to the test substance because no mortality occurred at higher
feeding levels. Female H149 (10 ppb DES) showed weakness, thinness, hunched posture and a
perincum soiled with urine. The latter observation was also s;:cn in female H157 and females 1161
and 1163 (20 ppb DES). Female 1179 showed thinness. ;

At autopsy on day 4 of the test, female H149 still showed thinness and a perincum wm%@d v{itfh
urinc, the latter obscrvation was also obscrved in females H157, 1161 and 1163. chlcll?')sﬁﬂ

showed thinness.
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3.2 Body weight and food consumption (Tables 1 and 2; Appendices 1-3)

Range-finding test

All animals gained weight during the 4-day experimental period. The 1000 ppm group, however,
showed a somewhat lesser body weight gain and lower food consumption compared to the other
groups.

Main test

All animals, except H149 and 1179, gained weight during the 4-day experimental period. The 20
ppm F2L.5250 group and the 20 ppb DES group showed a somewhat lesser body weight gain and
lower food consumption compared to the other groups. The lower food consumption in the 20 ppm
F2L5250 group was related to the death of female C57. Since a dose-relationship with the other
F2L.5250 dose-levels was not present, this finding was not attributed to the test substance. The food
consumption of the 5 ppb DES group was slightly, but statistically significantly higher compared to

the control group. No toxicological significance was attached to this finding.

The mean total amounts of F2L.5250 ingested by the 10, 20, 40, 80 and 160 ppm dose groups were
calculated to be 1.6, 2.9, 6.9, 13.3 and 27.2 mg F2L5250/kg b.w./day, respectively.

The mcan total amounts of DES ingested by the 5, 10 and 20 ppb dosc groups were calculated to
be 0.00089, 0.0015 and 0.003 mg DES/kg b.w./day, respectively.

3.3 Uterus weights (Tables 1 and 2; Appendices 1-3)

Range-finding test
Al autopsy, thc mean absolute utcrus weight showed a sigﬁificanl and dosc-related increase in the
100 and 1000 ppm F2LS5250 groups (P<0.05 and P<0.002. respectively) when compared to the
negative control group. The mean relative uterus weights showed significant and dosc-related
increases in the 100 and 1000 ppm F2L5250 groups (P<0.02 and P<0.002, respectively).

Macroscopical examination at autopsy only revealed swollen uteri (also containing clear liquid) in
four out of the five 1000 ppm F2L5250 animals, i.c. animal nos. E41, E4S, E47 and E49. -
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Main test

At autopsy, the mean absolute and relative uterus weights showed a statistically significant increase
in the 160 ppm F2L5250 group only (P<0.002) when compared to the negative control group. The
mean absolute and relative uterus weights also tended to be higher in the 80 ppm F2L5250 group,
but the increases were not statistically significant.

The mean absolute and relative uterus weights showed statistically significant and dose-related
increases in the DES groups (P<0.05-P<0.002).

Macroscopical examination at autopsy only revealed swollen or partly swollen uteri (in most
instances also containing clear liquid) in females F105, F109, and F119 of the 180 ppm F2L5250
group, in females H141, H155 of the 10 ppb DES group, and in females 1163-1177 of the 20 ppb
DES group. In addition, female H149 showed a swollen cervix and enlarged kidneys (left kidney;

pelvic space filled with yellow exudate) and female H157 a swollen bladder-wall.

4 Discussion and Conclusions

From the results of the range-finding test it was clear that the level without uterotrophic cffects of
F2L5250 was between 10 and 100 ppm in the diet. The results of the main test showed that the
highest no-effect-level for oestrogenic activity was 80 ppm in the dict, which corresponds to a daily
intake of 13.3 mg F2LS250 per kg body weight.

The high sensitivity of the Tiecco assay was clearly demonstrated at the S ppb DES dose-level
which still induced a statistically significant uterotrophic effect.

The 100 ppm dose-level of F2L5250 examinced during the rahnge-finding test showed oestrogenic
activity comparable with 5 ppb DES. Therefore it can be concluded that in this study the potency of
F2L5250 with respect to ocstrogenic activity was circa a factor 20.000 less than that of DES.
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Table 1 - Oestrogenic activity (Tiecco test) of F2L5250 in rats; mean body weights, food con-
sumed and absolute and relative uterus weights obtained in the range-finding test (assay

no. 1794)
Day 0 Day 4 Day 0-4 Day 4 Day 4
Treatment Animal
group Ko. Body Wgt Body Wgt ConsFooddé Uterus Uterus
] g ] g g/kg BW
Neg.Control Mean 33.3 50.3 7.9 0.066 1.32
sem 0.6 0.9 8.0 0.004 0.07
n 5 5 S L) 5
1 PPM Mean 33.3 49.4 7.1 0.068 1.38
sem 0.5 0.4 0.0 0.005 0.10
n 5 S 5 S 5
10 PPH Hean 33.2 50.3 7.6 0.066 1.32
sem 0.7 1.1 0.0 0.008 0.18
n 5 ] ] 5 S
100 PPM Mean 33.2 49.9 7.4 0.086% 1.72e»
sem 0.5 1.0 0.0 0.005 0.08
n 5 5 5 -] L]
1000 PPM Mean 33.6 47.3ue 6.6 0.231%e 4,89
sem 0.7 1.2 0.0 0.026 0.55
n L 5 S 5 5
Statistics

Body weight:
Uterus weight:

# Mean food consumption per rat per day: not statisitcally evaluated

Covar + Dunnett’s tests (two-sided)
Mann/Whitney u-test (two-sided)

treatment was used

: * P<0.05;
t * P<,.05;

*e P<0.01;
we P<0.02;

becuase only one cage per

seex P20,001
ese P<0.002
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Table 2 - Oestrogenic activity (Tiecco test) of F2L.5250 and DES in rats; mean body weights, food

consumed and absolute and relative uterus weights obtained in the main test (assay no.

Day 4 Bay 4 Day 4
Treatment Animal
group No. Body Wgt Utexus Uterus
g 9 g/kg BN
BASAL DIET Mean 48.4 6.3 0.9059 1.22
sem 1.4 0.1 0.004 0.67
n 10 10 10 10
10 PPM Mean 47.3 0.056 1.18
sem 1.1 0.003 0.06
n 10 10 10
20 PPM Mean 45.7 0.059 1.29
sem 1.1 0.003 0.06
n 9 9 9
40 PPM Mean 48.9 0.063 1.29
sem 1.1 0.003 0.908
n 10 10 10
80 PPM Mean 50.2 0.073 1.45
sem 1.3 0.004 0.08
n 10 10 10
160 ppPY Mean 48.9 0.101ews 2.08%we
sem 1.7 0.007 0.18
n 10 10 10
DES 5 ppb Mean 49.9 0.075¢ 1.52
semn 1.2 0.004 0.10
n 10 10 10
DES 10 ppb Mean 46.9 0.12}¢es 2.57%ee
sem 2.5 0.012 0.20
n 10 10 10
DES 20 ppb Kean 44.5 0.211iwee 4.63%ee
sem 2.4 0.024 0.36
n 10 10 10
Statistics
Body weight: Covar + Dunnett’s tests {(two-sided) : * P<0.05; ¢* P<Q.0l; **+» P<.001

Uterus weight:
Food consumptiont

HMann/¥hitney u~test (two-sided)
hnova + L.85.D. tests (two-sided)

# Mean food consumption per rat per day

» P<0.0S; ** P<0.02; **» P<D.002
¢« p<0.05; o P<0.0l; wes P<0.00]
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Appendix 1 - Oestrogenic activity (Tiecco test) of F2L5250 in rafs; individual and mean body
weights, food consumed and absolute and relative uterus weights obtained in the
range-finding test (assay no. 1794)

Day 0 Day 4 Day 0-4 Day 4 Day 4
Treatment Animal
group Ko. Body Wgt Body %gt ConasPFood$ Uterus Utezus
g g g g g/kg B8
Neg.Control A 1 33.3 49.3 7.9 0.063 1.28
A 3 33.0 50.5 7.9 5.079 1.56
A 5 35.2 3.4 7.9 0.072 1.38
A 7 31.4 47.7 7.9 6.056 1.17
A 9 33.8 50.6 7.9 0.062 1.23
Neg.Control Mean 33.3 50.3 7.9 0.066 1.32
sem 0.6 0.9 0.0 6.004 0.07
n 5 S 5 S 5
1 PPM B 11 33.4 49.9 7.1 0.058 1.16
B 13 33.0 49.5 7.1 0.069 1.39%
B 15 34.6 48.6 7.1 0.055 1.13
B 17 31.7 48.3 7.1 0.077 1.59
B 19 33.7 50.6 7.1 0.082 1.62
1 pPM Mean 33.3 49.4 7.1 0.068 1.38
sem 0.5 0.4 0.0 0.005 8.10
n 5 5 5 5 5
10 PPM c 21 33.1 49.0 7.6 0.066 1.35
c 23 32.7 49.5 7.6 0.053 1.07
(o 25 35.4 53.4 7.6 0.054 1.01
c 27 31.0 47.4 7.6 0.063 1.33
d 2% 33.6 52.1 7.6 0.096 1.84
10 PPM Mean 33.2 $0.3 7.6 0.066 1.3?
sem 0.7 1.1 0.0 0.008
n $ S 5 L) 2
160 PPM D 31 33.5 49.1 7.4 0.095 b.5d
D 33 32.6 50.2 7.4 0.085% 1.6%
D 35 34.2 $2.2 7.4 0.096 1.84
D 37 31.7 46.6 7.4 0.067 1.44
D 39 34.2 51.5 7.4 0.088 1.71
100 PPM Mean 33.2 49.9 7.4 0.086° 1.72%e
sem 0.5 1.0 0.0 0.005 0.08
n S -3 -1 S ]
1000 PPM E 41 33.3 49,7 6.6 0.247 4.97
E 43 32.5 46.2 6.6 0.130 2.81
] 45 35.9 80.0 6.6 0.266 L.32
2 47 32.3 43.2 6.6 0.285 §.13
E 49 34.1 47.3 6.6 ! 0.247 5.22
1000 PPM Mean 33.6 47.3 6.6 Q.231nee 4.890ee
sem 0.7 1.2 0.0 0.026 .55
n 8 5 5 s S
Statistics . : e
Body weights Covar + Dunnett's tests (two-sided) : * P<0.05; *» P<0.01; wee P=g. 801
Uterus weight: Mann/Whitney u~test (two-sided) 1 * P<0.05; *v P<0.02; "'*Mj.ﬁ#i

# HMean food consumption per ret per day: not statisiteslly evaluated: becuase ealy? m
per treatment -was used Lo :
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Appendix 2 - Oestrogenic activity (Tiecco test) of F21L5256 in rats; individual and

weights, food consumed and absolute and relative uterus wei
main test (assay no. 1794)

Day 0 Day 4 Day 4 Day 4
Treatment
group Bedy %gt Body Wgt Uterus Utague
g 9 9 g/kg 88
BASAL DIET A 33.4 48.6 6.6 0.047 0.97
A 35%.3 49.2 6.6 0.055 1.12
A 36.7 52.1 6.6 0.068 1.31
A 35.2 52.9 6.6 0.072 1.36
A 31.4 43.4 6.6 0.060 1.38
A 33.2 48.8 6.0 0.057 1.17
A 31.0 41.1 6.0 0.03¢ 0.83
A 32.0 48.4 6.0 0.073 1.51
A 36.2 54.6 6.0 0.075 1.37
A 31.8 44.6 6.0 0.051 1.14
BASAL DIET 33.6 48.4 6.3 0.05% 1.22
0.7 1.4 0.1 0.004 0.07
10 10 10 i0 10
10 PPM B 35,9 51.7 6.3 0.053 1.03
B 3e.9 45.9 6.3 0.053 1.15
B 33.3 50.3 6.3 0.055 1.09
B 26.6 40.5 6.3 0.058 1.43
B 32.3 48. 6.3 0.066 1.35
B 33.3 §%9.2 6.4 0.071 1.44
B 30.5 43.8 6.4 0.039 0.8%
B 32.0 48.4 6.4 0.086 1.3¢6
B 34.0 65.7 6.4 0.049 1.07
2%.0 48.7 6.4 0.048 0.%%
10 PPM 31.8 47.3 6.4 0.056 1.18
0.8 1.1 0.0 0.003 ¢.06
10 10 10 10 10
20 PPM c 33.4 48.2 6.1 0.054 1.12
c 32.0 47.7 6.1 0.07% 1.66
[+ 30.7 41.9 6.1 0.054 1.29
[ 28. 41.9 6.1 ¢.057 1.36
c 30.3 44.8 6.1 6.056 1.25
c 36.7 49.8 $.1 0.0%2 1.04
c 36.2 9.1 5.1 0.064 1.30
[ 32.5 41.3 5.1 0.081 1.23
[ 27.2 ¢ 12 1996
c 36.2 46.6 5.1 0.064 1.37
32.4 45.7 $.7
1.1 1.1 6.2
10 9 9
D 32.5 48.1 7.4
2] 36.8 $2.9 7.4
3] 34.5 $1.0 7.4
o) 32.8 4@.7 7.8
D 36.0 52.5 7.4
D 30.2 42.9 6.6
D 29.9 5.8 6.6
D 32.6 48.6 6.6
3] 34.8 52.3 6.6
|+ I 30.6 £5.9 .6
33.1 48.9 7.@
6.8 @ s

1 (o

Statistion
Body weights
Uterus waights

# - Mean Teed conswgt

mean body
ghts obtained in the



Appendix 2 - Oestrogenic activity (Tiecco test) of F2L.5250 in raté; individual and mean body
weights, food consumed and absolute and relative uterus weights obtained in e
main test (assay no. 1795); continued

Food consumption:

Anova + L.S.D. tests (two-sided)

Hean food consumption per rat per day

Day 0 Day 4 Day 4 Ray 4
Animal
Ho. Body Wgt Body Wgt ConeFoodd Uterus Uterus
g g g g g/kg BW
E 81 37.8 53.2 7.8 0.087 1.64
E 83 36.9 53.3 7.5 0.065 1.22
E 65 38.4 54.7 7.5 0.087 1.59
E 87 33.0 46.6 7.5 0.090 1.93
E 89 36.4 50.8 ) 0.067 1.32
B 91 32.4 46.7 6.6 0.056 1.20
E 93 34.0 49.5 6.6 06.079 1.60
B 95 31.8 47.2 6.6 0.077 1.63
E 97 37.9 55.9 6.6 0.069 1.23
B 99 29.9 44.3 6.6 0.051 1.18
Mean 34.9 50.2 7.0 0.073 1.48
sem 0.9 1.3 6.2 0.004 0.08
n 10 10 10 10 10
P 101 34.2 $1.1 6.8 0.108 2.11
F 103 32.9 4%.2 6.8 0.101 2.0%
F 105 35.5 54. 6.8 0.132 2.44
F 107 36.5 38.1 6.8 0.084 2.20
F 109 31.9 46.4 6.8 0.112 2.41
F 111 38.2 56.1 7.2 0.080 1.43
F 113 34.3 46.9 7.2 0.097 2.07
F 115 33.4 9.1 7.2 0.068 1.38
F 117 36.4 54.2 7.2 0.081 1.4%
F 119 30.5 44.1 7.2 6.142 3.22
Mean 33.8 48.9 7.0 0.1010ee 2.08e0ee
sem 0.8 1.7 0.1 6.007 0.18
n 10 10 10 10 10
Statistics
Body weight: Covar + Dunnett's tests (two-sided) * P<0.05; ¢+ P<0.0l; +** P<0.001
Uterus weight: Mann/Whitney u-test (two-sided) * P<0.0S; e+ P<0.02; +¢= P<0.002

* P<0.05; ** P<0,01;

v=se P2.001
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Appendix 3 - Oestrogenic activity (Tiecco test) of DES in rats; individual and mean body weights,
food consumed and absolute and relative uterus weights obtained in the main test

(assay no. 1795)
Day O Day 4 Day 0-4 Day 4 Day 4
Treatment Animal
greup Bo. Bedy gt Body Vgt ConsPoodéd Uterus Uterus
] g g g g/kg BW
DES 5 ppb G 121 36.1 52.0 7.1 0.073 1.40
G 123 32.3 46.4 7.1 2.094 2.03
G 125 32.8 46.1 7.1 0.081 1.76
G 127 34.0 50.3 7.1 0.070 1.39
G 129 30.9 46.2 7.1 0.069 1.49
G 131 35.1 51.9 7.6 0.073 1.41
G 133 30.5 46.7 7.6 G.056 1.20
G 135 37.0 55.0 7.6 0.075 1.36
G 137 36.4 56.1 7.6 0.062 - 1.11
G 139 30.4 48.1 7.6 ¢.100 2.08
DES 5 ppb Mean 33.6 49.9 7.4* 0.075¢ 1.52¢
sem 0.8 1.2 0.1 0.004 0.10
n 10 i0 10 10 10
DES 10 ppb H 141 33.1 49.4 6.2 0.120 2.43
H 143 37.8 55.3 6.2 0.120 2,17
H 145 33.6 5¢.0 6.2 0.175 3.50
H 147 35.0 9.4 6.2 0.145 2.94
: ] 149 32.4 27.7 6.2 0.070 2.53
H 151 33.8 48.4 5.8 0.073 1.51
;] 153 33.2 48.3 5.8 0.08% 1.84
H 155 © 36.8 54.9 5.8 0.185 3.37
B 157 31.5 44,1 5.8 0.105 2.38
B 159 27.5 41.3 5.8 0.126 3.05
DES 10 ppb Mean 33.5 46.9 6.0 G.121e0e» 2.570ee
Sem 0.9 2.5 0.1 0.012 6.20
n 10 10 * 10 10 10
DES 20 ppb 1 161 28.4 37.8 5.6 0.090 2.38
)4 163 32.3 41.8 5.6 0.134 3.21
I 165 31.7 47.4 5.6 0.283 5.97
I 167 32.% 49.2 5.6 0.288 5.8%
I 169 33.4 47.5 5.6 0.228% 4.74
I 171 33.8 48.5 5.7 0.230 §4.74
1 173 32.9 45.7 5.7 0.222 4.86
I 175 35.0 50.92 5.7 0.25%0 .91
I 177 34.4 49.9 5.7 6.282 5.65
b 179 31.2 26.5 5.7 0.106 4.00
DES 20 ppb Mean 32.6 44.5 5.7 0.211¢ee §.630ve
sem 0.6 2.4 0.0 0.024 .36
n 10 10 10 10 10
Statistics .
flody weight: Covar + Dunnett’'s tests (two-sided) : * P<0.05; ** P20.01; *** P<0.0OL
Uterus weight: Menn/%hitney u-test (two-sided) 2 * Pe0.05; ** Pe0.02; ee» Pef.002
Food consusption: Anove + L.§.D. tests (two-sided) t * P<O,05; ** P<0.01; eo* PB<0.06]

# Hean food consumption per rat per day
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ANNEX 1.1 Diet specification part I (of two parts)

Composition of the TNO-rodent diet

Ingredient Origin
Defatted soya 45% crude protein Brazil/USA
Fish meal 66% crude protein UK

Meat meal UK

Wheat ' EEC

Maize EEC/USA
Lucerne UK

Soya oil Brazil/USA
Whey powder, delactosed EEC
Yeast, unextracted, dry EEC
Premix *

* Premix composition in terms of contribution to the diet

Nutrient Units per kg diet
Vitamin A (retinol) 6400 U
Vitamin D3 (cholecalciferol) 2100 v
Vitamin E (dl-a-tocopherol acetate) 45 mg
Vitamin K3 (menadione sodium bisulphite) 30 mg
Vitamin B! (thiamine) 2.5 mg
Vitamin B2 (riboflavin) 30 mg
Vitamin B6 (pyridoxine) 100 mg
Vitamin B12 (cyanocobalamin) 35 ME
Folic acid 0.5 mg
Biotin 150 He
Nicotinic acid 12.5 mg
Calcium pantothenate 7.5 mg
fron 25 mg
Cobalt 0.7 mg
MManganese 41 mg
Copper 8 mg
Zinc ' 12 mg
lodire 1.5 .mg
Sodium chloride 1800 ‘mg
Calcium 2900 . mg

110
7.0
4.0
38.5
260
30
3.0
20
3.0
25
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ANNEX 1.2 Diet specification part Il (of two parts)

Limits of nutrients and contaminants anslyzed in the freshly prepared TNO-rodent diet

Nutrient

Moisture
Crude fat
Crude protein
Crude fibre
Ash
Calcium
Phosphorus
Sodium
Chloride
Potassium
Magnesium
Fluoride
fron
Copper
Manganese
Zinc
Selenium
Vitamin E
Vitamin A

Contaminant

Nitrate as NaNO
Nitrite as NaNQ
Lead

Arsenic
Cadmium
Mercury
Aflatoxin (total)
P.C.B. (total)
D.D.T. (total)
Dieldsin
Lindane
Heptachior
Malathion

Total viable
organisms x 1000

Mesophilic spores x 100
Salmonella species
Presumptive E. coli

E. coli type 1
Fungal units

Institute of Labe
(NTP). Num

Antibiotic activity

Detection limits were specitkd by SDS, Mamm:mm~wm
Mmfactmgadﬁupply ' Animal Diets", British : [

Unit

ggggggg*&&a*&***&*

Lower
Limis

2.0
5.0
180

Upper
Limit

12.5
7.5
230
4.0
7.5

t.1 (Ca/P should be
0.9 higher than 1)

0.
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[T D
o

Nutrient Found Analysis™ Contaminant
Moisture 10.0 3 Fluoride
Crude Fat 5.6 % Nitrate as NaNO3
Crude Protein 20.3 3
Crude Fibre 2.7 % Lead
Ash 5.8 z Arsenic
Calcium ~ ‘ 1.08 2 Cadsiuva
Phosphorus 0.75 4 Hercury
Sodium . 0.26 % Selenium
Chloride 0.27 2
Potassium s 0.95 Z
Hagnesium - 0.15 4 2Total Aflatoxins
) a
iron 189 egykg ‘
Copper 13 mg/kg Total F.C.B
Manganese 73 mg/kg Total D.D.T
Zine 55 mgs/kg Dieldrin
’ . Lindane
Heptachlor
Malathion
» Tothl Viable
Vitamin A 9.3 3 iusg Orgsnisms x 1000
Vitamin E 63 -s/kg‘u
Vitamin C wmg/kg gszggrtiigoo
o Salmonellae
! Spacles
' & Presuaptive
E.coli
E.coli Type 1
Fungal Units
Signed .. Q "‘ CM R mg{:;tc
pated .... .3.‘?!.‘.9.'.?‘.5. e

ke
e
Yo

May
1996

ANNEX 1.3 Diet specification of batch 2020

Special Quality Control
Certificate of Analysis

PRODUCT: TNO RODENT SQC GROUND 5S¢
BATCH NO: 2020
DATE OF MANUFACTURE: 09-0CT-925

PREMIX BATCH NO: 7%

Found Analysis

n
16

Nitrite as NaNO2 Non Detected

0.29
0.20
0.14

Non Detected
0.11

Non Detected

Non Detected
Non Detected
Nen Detected
Hon Detected
Non Detected
Non Detected

7.25

95.00
Non Detected
Hon Detectad
Non Detected
25

Hen Detected

per gra

per gra
per gra
per gra
per gem

per grm

Lisit of
Retection

1.0 =g/kg
1.0 eg/kg
1.0 mg/kg
0.25 mg/kg
0.2 s=g/kg
0.05 eg/kg
0.01 mg/kg
0.05 mg/kg

1 mc

o co
10.0 ecg/kg
1.0 acgskg
1.0 ecgrkg
1.0 meg/kg
1.0 wmeg/kg
20.0 mcg/kg

1000/g

100/g

Absent in
20 grm

Abgent in
20 gra

Asacgg.ln
A%sc:g.ta



ANNEX 2.1 Parameters checked in drinking water

N.V. WATERLEIDINGBEDRIJF MIDDEN-NEDERLAND

Reactorweg 47 - Urecns - Tel. 030-487211 - Pombus 2124 3500GC Urecrt - Postoarseai. 65000 - Fax 030-814355

yUtrecht, May 8, 1995

Zeist pumping statiomn supplies Zeist with drinking water which is current-
ly checked for the following parameters according to the Dutch Water

Supply Act:

Table 1: Parameters checked in drinking water leaviang the pumping station
Parameter

* pH 7.0<pH<9.5

* Hydrogencarbenate HCO," min. 30 wmg/l

* Carbonate ) €o0,"? -

¢« Carbondioxide CO, -

¢« Electrical conductivity max. 125 mS/m

* Oxygen 0. min. 2 mg/l

+ Temperature max. 25°C
Taste (dilution factor) max. '3 at 25°C
Odour (c¢ilution factor! max. 3 at 25°C
Claricy ’ clear
Turbidizy max. 4 FIU
Color max. 20 mg Pe/l
Saturation index

* Ammonium NH,* max. 0.16 mg N/1

* Nitritce NO," max. 0.03 mg N/L

* Nitrate NO,"? max. 11.3 mg N/l

* Sulfate 50, max. 150 wg/l

+« Chiocride cl- max. 150 =g/l

* Caleium Ca max. 150 =g/l

* Magnesium Mg max. 50 mg/l

*+ Hardness jcCa + Mg (min. 1.5 wmeol/1

*+ Sodium 1 Na max. 120 =g/l

* potassium K max. 12 wmg/l

+ lron Fe max. 0.20 mg/l

¢+ Manganese Mn max. 0.05 wmg/l
Silicate 810, -
Fluoride P max. 1.1 ®g/l

+ Orchophosphate PO, max. -2 mg P/l

+ Potassiumpermanganate .
consumption max. 5 mg 0,/1

e Volatile chlorinated
hydzocarbons < 1 pg/l (each)

¢ Coli bacteria (37°C) : < 17300 &l

¢ Thermotolerant coli bacteria
(44°C) €. . 1/300 ml
pPlatecount 37°C ' - i

¢ 22°C
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ANNEX 2.2 Parameters checked in drinking water (continued)

N.V. WATERLEIDINGBEDRIJF MIDDEN-NEDERLAND

Reaciorwag 47 - Uireomt - Tel, G30-487211 - Popious 2124 3300 GC Usecr: - Postiarenei. 88000 - Fax (30-614888

gable 2: Parameters checked in unpurified groundwater in sddition to the
parametexrs 1isted in table 1 marked with ®°°°

Parameter saxisum scesptable
coacentraticns

{im ggﬁitlad water)
Total cyanide N S0 pg/l
Sulfide S not organoleptically

detectable
Aluminium Al 0.2 mg/l
Arsenic As s0 ug/l
Boron B 1 wmg/l
Barium Ba 500 ug/l
Silver Ag 10 rg/l
Ccbhalt Co -
Cadmium Cd s ug/l
Mercury Hg 1 ug/l
Lead Pb 50 pg/l
Nickel Ni 50 ug/l
Chromium Cz 50 ug/l
Copper Cu 0.1 mg/l
Antimony Sb 10 ug/l
Selenium Se 10 g/l
Zinc Zn 0.1 =g/l
Mineral oil 10 g/l
Pesticides 0.1 ug/l (each)

0.5 ug/l (total)
polyaromatic hydrocarbons 0.2 pg/l
volatile aromatic hydrocarbons -
Phenol 0.5 mg/l (total)
Total B activity -
T

' - = N0 Fegu.latory standarg
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ANNEX 2.3  Parameters checked in drinking water (continued)

N.V. WATERLEIDINGBEDRIJF MIDDEN-NEDEELAND

Rgatzorwe) 47 - UrecT - T 330-48721 1 - Posmus 2124 3500 GC Ureom - Posmoreren 68000 - San C30-412856

Table 3: Parameters checked in drinoking water collected ca the consuser’s

premises
Paramaters maximum acceptable
copcentrations
B

Odour ocdourless
Taste tasteless
Claricy clear
Temperature 25eC
Electrizal conduczivity 125 mS/m
Potassiumpermanganace

consumpzicn ’ ] g C,/%
Iron Fe 0.20 mg/l
Manganese Mn 0.05 mg/l
AMTOn 2 um - 0.16 wg N/
Nicritz NO," 0.03 mg N/L
Nitrate NO," 11.3 mg N/1
Cadmium ca 5 pg/i
Copper Cu -

Lead Pb -

Coli baczexia (37°C) <1/100 ml
Thermolerant coli bacteria

(44°C) <1/100 ml
Platecount 37°C <10/ =l #
Platecount 22°C <100/ ml #

Aeromonas bacteria

- = no regulatory standard

prs. B.B. Hoogcarspel
Laboratory Manager

¢ = geometric annual average

eqpunmrr?nSEQJlnnﬂrnvﬁuhnib-r‘
) r.&vwnmnn“ﬂ' :
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ANNEX 2.4 Results of periodical analyses in drinking water collécted on the premises of TNO
Nutrition and Food Research Institute in Zeist ’

This is a translation of the Analysis Report of N.V. Waterleidingbedrijf Midden-Nederland, dated 3
January 1996. The analyses were conducted in a sample taken on 27 November 1995 in room
number 15.12 at TNO Nutrition and Food Research Institute, Utrechtseweg 48, Zeist.

Parameter Unit Measured
Odour (qualitative) odourless
Clarity (qualitative) clear
Oxygen mg/l 9.84
pH 8.02
Taste (qualitative) good
Temperature °C 14
Potassium permanganate consumption mg O,/1 0.11
Iron mg/fl 0.036
Electrical conductivity mS/m 246
Manganese : mg/l <0.001
Ammonia mg N/ <0.03
Nitrite mg N/ <0.002
Nitrate mg N/ 1.86
Cadmium ug/ <0.02
Copper ug/l 34
Lead ugh <0.4
Acromonas bacteria #/100 ml i

Coli bacteria (37°C) #7100 mi <1
Platc count 22°C #/ml 2

Plate count 37°C #/mi <l

Conclusion:

The above parameters meet the requirements of the Dutch Water Supply Act
(bascd on the EEC council directive relating to water for human consumption,

Directive 80/778/EEC).
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