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Q.A. STATEMENT 

Quality Assurance Inspections 
(Day Month Year) 

Report to Report to Report to 
Study Head of Company 
Director Responsible Management 

Inspection 

PROTOCOL 

Inspection of the study 20.06.88 
protocol was made in 
accordance with LSR-RTC 
Standard Operating 
Procedure QAU/OlO 

DATA 

Inspection of data 29.07.88 
generated on this type 21.09.88 
of study was made in 
accordance with LSR-RTC 
Standard Operating 
Procedure QAWO30, 
QAWO31 and QAWO32. 

' PROCEDURES 

Inspection of Procedures ;?.$.g 
on this study was made . . 
in accordance with LSR- 
RTC Standard Operating 
Procedure QAU/020. 

Other routine procedures 31.05.88 
performed in this type of 06.07.88 
study,and facilities . . 08.07.88 
wereinspected regularly 26.08.88 
and reports were made in 06.09.88 
accordance with LSR-RTC ii.Xt.8J 
Standard Operating 
Procedure QAWOM. 20:09:88 

Departent 

20.06.88 20.06.88 26.07.88 

29.07.88 - 
21.09.88 

21.07.88 21.07.88 - 
29.07.88 29.07.8fj - 

06.06.88 26.07.88 
07.07.88- - 
08.07.88 - 
30.08.88 - 
07.09.88 - 
07.09.88 - 
12.09.88 - 
21.09.88 - 
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employing methods laid down in LSR-RTC Standard Operating Procedure 
QAU/O$O. The reported methods and procedures were found to describe 
those used and the results to constitute an accurate representation of 
the data recorded. 
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LSR-RTC Report No.: 00300544-04788 

UNSCHEDULfIDDNASYHYHESISWDS) 
in HeLa 53 cells in vitro 

TEST SUISTANCE: Fruttosio-1,64fosfato 

FINAL REPORT 

fj 
i i We, the undersigned, hereby declare that the following report 

constitutes a true and faithful account of the procedures adopted 
F 

and the results obtained', in .the perfo?ance of this study. The 
j 

aspects of the study conducted by Life Science Research Roaa 
; 

Toxicology Centre were‘ performed essentially in accordance with: 

A. "Good Laboratory Practice I1 regulations of the U.S. Food and 
Drug Administration, 21 CFR:Part 58, 22-Dee-1978, and sections 
revised in Fed. Reg. 4-Sep-1987. 

"Principles of Good Laboratory Practice relating to the 
conduct af nonclinical laboratory studies" OECD Guidelines for 
the testing of chemicals, Annex 2, (81) 30 (Final) 1981. 

llApplicazione dei principi di buone pratiche di laboratorio 
sulle sostanze chimiche e criteri per 41 rilslsclio dolle 
autorizzazioni previste da1 decreto de1 Presidente della 
Repubblica n. 927/81, art.6." Rome, Italy, D.M. No. 76 
Gazzetta Ufficiale de,l 27 Agosto 1986. 

(Study Director) 

I’WZ PZXARCW 
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1.1 

1.2 

1.3 

1.4 

1.5 

SUMMANY 

The test material fruttosio-1,6-difosfato was examined for 
genotoxic properties by assay for the induction of 
unscheduled DNA syntesis (UDS) in cultured human cells (Hela 
S31 both in the absence and presence of S9 metabolic 
activation. 

A preliminary cytotoxicity test was performed. The test 
substance was assayed at a maximum dose-level of lODO ug/ml 
(the highest concentration indicated for testing in the Study 
Protocol) and a wide range of lower dose-levels spaced by I 
two-fold dilutions. Treatment with the test substance was not 
markedly toxic either in the absence or presence of S9 
metabolism. Therefore the same concentration (lODO ug/mll 

i 

was selected at the maximum dose-level to be used in the 
first UDS assay. i 

Two independent assays for the induction of UDS were 
performed. The first UDS assay was performed using 
dose-levels of 10000, 3160, 1000, 316 and 100 ug/ml. In the 
second assay the dose-range was modified slightly and 
concentrations of 1000, 316, 100, 316 and 10.0 ug/ml (absence 
of S91 and 3160, 1000, 316, 100 and 31.6 ug/ml (presence of 
S9) were used. 

i 
.; 

Cultures of HeLa 53 cells were' pre-treated with low-serum 
arginine-free medium and prior to treatment replicative DNA 
synthesis was blocked with hydroxyurea. After treatment in 
the presence of tritiated thymidine, DNA was extracted from 
the cultures, and radiolabel incorporation was measured by 
scintillation counting.' The values for incorporation were 
corrected for the amount of DNA recovered, and unscheduled 
DNA synthesis was expressed as tritiated thylaidine 
incorporation per microgram DNA. 

Treatment with the test substance did not induce increases in 
UDS to values 50% greater than the controls at any dose-level 
in either experiment. There were indications of toxicity 
following treatment with the test material. Marked increases 
in UDS were observed following treatment with the positive 
control compounds, indicating the correct functioning of the 
assay system. 

It is concluded that fruttosio-1,6-difosfato does not induce 
unscheduled DNA synthesis 'in HeLa $3 cells in vitro, either 
in the absence or presence of $9 metabolic a-n, under 
the reported experimental conditions. 



INTRODUCTION 

2.1 Purpose 

This report describes experiments performed to assess the 
genotoxic activity Of fruttosio-1,6-difosfato by assay for 
the ability to induce unscheduled DNA synthesis in cultured 
human cells (Heta S3) in vitro. 

The study was performed to comp?y with the principles of Good 
Laboratory Practice as set forth by the U.S. Food and Drug 
Administration. In addition the study was designed to comply 
with the experimental methods indicated in the guidelines of: 

-0ECD Guideline for the Testing if Chemicals No. 482. 
-EEC Council Directive 79/831 Annex V Part 8. 
-TSCA Test Guidelines issued by the US EPA in 40 CRF part 798 

on 27-Sept-1985 (Section 798. 5550 Unscheduled DNA synthesis 
in mammalian cells in culture). 

2.2' Study organisation 

Location of.Study: 

Genetic Toxicology Department 
Life Science Research 
Via Tito Speri, 14 

- Roma Toxicology Centre 

00040 Pomezia (Roma) Italy 

Principal dates 

Study commenced: 12-Jul-1988 
Study completed: ll-Aug-1988 

Study Director 

Dr.rer.nat. A.M. Seeberg, Dipl.Hol. 

Archivinq: 

The original data arising from this study, a sample of the 
test material and a copy of the final report consigned will 
be stored.in the archives of Life Science Research - Roma 
Toxicology Centre for a minimum period of five years from the 
date of consignment of the report. 

-2- 
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3.1 

3.2 

3.3 

MATERIALS AND METHODS 

Test substance 

Five vials of the test material fruttosio-1,6-difosfato 
(synonym = Esafosfina batch 393/0/APR/GG) each containing 5 

received from Biomedfca Foscama/IRFI 
~~%e-%. The test material, which was a fine whit: 
powder, was contained in clear glass septum-cap vials 
labelled with the identity , composition, net weight, batch 
number and instguctions for administration. The test material 
was stored at 4 C in the dark. Solutions of the test material 
were prepared in EMEM argenine-free Mediately before use 

' and filtered to ensure sterility. All dose-levels in this 
report are espressed to three significant figures only. 

Control substances 

Since no solvent vehicle was employed in this study, the 
negative controls consisted of untreated cultures prepared in 
Minimal Eagle Essential Medium (EMEM argenine-free) obtained 
from Flow.Laboratories, UK*- 
Solutions of 4-nitroquinoline-N-oxide (4-NQO) obtained froa 
Fluka AG, Buchs Switzerland, and benzo(alpyrene (B(a)P) 
obtained from'sigma Chemical Co, were prepared in IMSQ and 
served as positive controls in the absence and presence of S9 
metabolism respectively. 

S9 Tissue Homoqenate 

The preliminary cytotoxicity test and the first UDS assay 
were performed using a batch of S9 homogenate (designated 
88/l?) with the following characteristics: 

Protein content : 33.6 of 2.60 mg/ml 

Aminopyrine demethylase 
activity : 3.26 +O.OG uM/g.liver/S min 

formaldehyde production. a 

The second UDS assay was performed using a further batch of 
S9 homogenate (designated G&V121 with the following 
characteristics: 

Protein content : 34.5 + 1.04 mg/ml 

Aminopyrine demethylase 
activity : 3.16 + 0.14 uM/g.liver/S min 

formaldehyde production. 



The tissue homogenates were prepared from the livers of young 
male Sprague Dawley rats which had received prior treatment 
with phenobarbital and betanaphthoflavone to induce high 
levels of xenobiotic metabolising enzymes. Five livers were 
used for the preparation of each homogenates. 

The efficacy of the tissue homogenate was checked in an Ames 
test; both batches produced acceptable responses with the 
indirect mutagens E-aminoanthracene and benzo(a)pyrene, using 
$. typhimurium tester strain TA 100. 

3.4 Methods 

The methods used were in compliance with the appended 
Study Protocol. In the presence of S9 metabolism one 
preliminary experiment was abandoned sfnce the control values 
were unacceptable. Although not reported, all data from this 
experiment will be retained and archived with the other study 
data. 

LIFE 
ROMA TO 
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RESULTS - 

4.1 Solubility test 

The test substance was directly soluble in argenine-free EMEM 
medium at a maximum concentration of 200 rig/ml. Therefore 
the highest concentration indicated for testing in the Study 
Protocol (10000 ug/ml) could be selected as the maximum 
dose-level to be used in the cytotoxicity test. 

4.2 Cytotoxicity test 

In the cytotoxicity assay the test substance was assayed at a 
maximum concentration of 10000 ug/ml and nine lower dose- 
levels spaced at two-fold intervals. Cytotoxicity was 
assessed on the basis of cell viability (measured by Trypan 
blue exclusion), cell detachment (measured as the loss of 
cells in the treated cultures relative to the negative 
controls) and signstof gross toxicity. 

The results obtained in the cytotoxicity test are shown In 
Tables 1 and 2 (values obtained at lower dose-levels have 
been omitted). Only mild toxfcity was observed following 
treatment with the test substance. On the basis of this 
finding the same concentration (lOOQ0 ughl) was selected as 
the maximum dose-level to be used in the first UDS assay. 

4.3 Unscheduled DNA synthesis 

Two independent assays for the induction of UDS were 
performed. In the fjrst experiment dose-levels of 10000, 
3160, 1000, 316, and 100 ug/ml were used in the absence and 
presence of S9 metabolism. On the basis of the results of the 
first experiment the dose-levels to be used in the second 
experiment were modified and the following dose-levels were 
used: 1000, 316, 100, 31.6 and 10.0 ug/ml (absence of S9) and 
3160, 1000, 316, 100 and 31.6 ug/ml (presence of S9). The 
results of the first experiment are presented in Tables 3 and 
4. The calculated values shown in these and all subsequent 
tables are computer generated, using intermediate values to a 
greater precision than displayed. Thus verification by hand 
calculation may give values which differ slightly in the last 
significant figures. 

lVK!E EtSEARCH 
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Absence of S9 metabolic activation: In the first experiment 
incorporation of radiolabel decreased in a dose-dependent 
manner over the entire dose-range. At the maximum dose-level 
incorporation was only 46% of the controls. This reduction in 
incocooration indicated a toxic effect of test material. In 
the second experiment (the dose-range had been lowered by a 
factor of 10) incorporation was no longer depressed and 
in&rporation values s imilar to the controls were observed 
over the entire dose-range. 

Presence of S9 metabolic activation: In the first experiment 
incoraoration of radiolabel was depressed at all treatment 
levels: -The reduction followed a d&-dependent pattern and 
incorporation was reduced to approximately 8CYlt of the 
controls after treatment at the lowest dose-level and to 6!5% 
at the highest treatment level-. In the second experiment, in 
which the dose-range has been lowered, incorporation was 
s imilar to the controls after treatment. at the two lower 
dose-levels. At higher dose-levels a dose-dependent reduction ' 
in incorporation was observed. - 

The positive. control treatments produced marked increases in 
UDS in both experiments indicating the correct functioning of 
the test system. A sterility test was performed with all 
cultures immediately after the treatment in each experiment. 
All cultures were found to be sterile. 

. . 

-  

-2 

-6- 

--  



J 

a 
-7 

i 
1 

5.1 -. 

5.2 

5.3 

ANALYSIS OF RESULTS 

Statistical analysis of results 

For the statistical analysis, the tritiated thymidine 
incorporation values were first square root transformed, to 
ensure normal distribution and constant variance. An analysis 
of variance was then performed. 

Statistically significant effects were observed as follows: 

Experiment (both in the absence and presence of S9): 
Incorporation was generally higher in the second experiment. 

Dose-level (both in the absence and presence of $9): 
Incorporation decreased in a dose-dependent manner, 
indicating a toxic effect of the test material. 

The F-values and significance levels obtained in the analysis 
of variance were: 

EXPERIMENT:'  Absence of $9 :‘ 1.03 (i,33) 
Presence of $9: 37.6 (1,331 

DOSE-LEVEL: Abience of $9 : 11.4 (1,331 
Presence of $9: 41.9 (1,331 

N.S. 
P<O.OOl 

P40.01 
P<0.001 

Criterion for outcome of the assay 

In this assay a test substance is considered to induce UDS if 
it causes an increase in tritiated thymidine incorporation to 
a value 5O% greater than the control values at two 
consecutive dose-levels or at the highest practicable 
dose-level. This effect m rst be reproduced in an independent 
experiment. 

Evaluation 

The test substance did not induce any increase in tritiated 
thynidine incorporation to a value 50% greater than the 
control values. Therefore fruttosio-l&difosfato cannot be 
considered to have induced unscheduled DNA synthesis under 
the reported experimental conditions. 



-. 

-. 

CONCLUSIONS 

It is concluded that fruttosio-l&difosfato does not induce 
unscheduled DNA synthesis in Heta 53 cells in vitro, either 
in the absence or presence of S9 metabolic awn, under 
the reported experimental cond'itions. 

-8- 



Schedule No. : 003-005 Table 1 

HeLa 53 CELLS: CYTOTOXICITY 

Test Substance: Fruttosio-1,6-difosfato 
Solvent : EMEM arginine-free 

Treatment Dose-level S9 mix % Cell loss X Viable cells 
tug/ml) 

Solvent control 

Fruttosio- 
l,+difosfato 

Fruttosio- 
1,6-difosfato 

Fruttosio- 
1,6-difosfato 

Fruttosio- 
1,64fosfato 

Fruttosio- 
l&difosfato 

Fruttosio- 
1,661fosfato 

Fruttosio- 
1,6-difosfato 

/ 

156 

313 

625 

1250 

2500 

5000 

10000 

2. 

17 

25 

15 

37 

96 

96 

95 

97 ’ 

93 

93 

83 

88 



Schedule No.: 003-005 Table 2 

Heta S3 CELLS: CYTOTOXICITY 

Test Substance: Fruttosio-1,6-difosfato 
Solvent : EMEM arginine-free 

Treatment Dose-level S9 mix % Cell loss % Viable cells 
Iug/ml) 

Solvent control 

Fruttosio- 
1,6difosfato 

Fruttosio- 
1,64fosfato 

Fruttosio- 
1,64fosfato 

Fruttosio- 
1,66ifosfato 

Fruttosio- 
1,64fosfato 

Fruttosio- 
1,64fosfato 

Fruttosio- 
1,64fosfato 

/ 

156 

31.3 

625 

1250 

2500 

5000 

10000 

+ 

+ 

0 96 

0 95 

18 89 

27 

18 

71 

77 

95 

96 

95 

LIFE . . ROMA -W 
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Schedule No.: 003-005 Table 3 

UNSCHEDULED DNA SYNTHESIS IN HeLa S3 CELLS 
WITHOUT METABOLIC ACTIVATION 

EXPERIMENT I 

Test substance: Fruttosio-1,6-difosfato 
Solvent : EMEM arginine-free 

Dose Replicate DNA DPW DPM/ug Mean S.D. Increase 
(w/ml) recovered DNA over 

(w/ml) solvent 
control 

6100 
: 

12.60 2432 193.0 
16.78 

3256 
191.7 

3 17.35 176.7 187.1 9.0; 

loo : 16.59 
12.41 

2% 176.9 
'230.6 

3 13.74 2883 209.8 205.8 27.03 1.10 

316 : 18.87 180.9 
16.97 

;;;ii 
176.2 

3 15.83 2484 156.9 171.3 12.69 0.92 

1000 : 16.21 2825 174.3 
13.36 

3 12.60 1% 
148.4 
148.8 157.2 14.85 0.84 

3160 . : 14:12 2079 147.3 
14.31 1850 129.3 

3. 73.17 1652 125.4 134.0 11.64 0.72 

10000 : 11.65 832 71.4 
9.37 794 

3 4.05 394 iii:; 84.4 12.89 0.45 

Positive control: 4-Nitroquinoline-N-Oxide . 

5.00 : 13.55 40449 15.07 39443 ;%i 
3 11.27 31338 278017 2794.7 184.12 14.93 

* = Disintegrations per minute lENCE f?ESEARCH 
.A 

-ll- 

- 
. 



Schedule No.: 003-005 Table 4 

UNSCHEDULED DNA SYNTHESIS IN HeLa 53 CELLS 
WITH METABOLIC ACTIVATION 

EXPERIMENT I 

Test substance: Fruttosjo-1,6-difosfato 
Solvent : EMEM arginine-free 

- 
Dose Replicate DNA DPW 
(ug/ml) recovered 

tP$g Mean S.D. Increase 
over 

(ug/mlI solvent 
control 

0.00 : 21.02 4492 213.7 
9.97 3234 324.3 

3 I 17.57 4126 234.8 257.6 58.74 

100 : 19.30 4725 244.8 
.24.13 4263 . 176.6 

3 18;95 3865 203.9 208.5 34.33 0.81 

316 : 21.37 4794 23.44 4922 %i 
3 21.72 3791 174:6 203.0 25.61 0.79 

1000 : 23.10 3450 149.4 
21.72 3353 154.4 

3 17.57 3456 196.7 166.8 25.99 0.65 

i * , 

3160 : 19.99 2810 140.6 
22.41 2556 lT4.1 

-3. 17.92 3183 177.7 144.1 31.94 6.56 

10000 : 19.64 15.84 TE i 2: 
3 9.63 1734 180:1 141.9 35.35 0.55 

Positive control: Den20 (a) pyrene 
. . 

2.50 : 22.75 6171 271.2 
13.77 5992 435.1 

3 12.04 5894 489.4 398.6 113.57 1.55 

* = Disintegrations per minute 

-12 Rozt~~.A. ; 
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Schedule No.: 003-;005 Table 5 

._ UNSCHEDULED DNA SYNTHESIS IN HeLa S3 CELLS 
WITHOUT METRBOLIC ACTIVATION 

EXPERIMENT I I 

Test substance: Fruttosio-1,6-difosfato 
Solvent : EMEM arginine-free 

Dose Replicate DNA DPW DPM/ug Mean S.D. Increase 
(w/ml) recovered DNA over 

(ug/ml) solvent 
control 

0.00 
: 

16.53 2436 147.3 
-- .- 16.19 2582 159.5 

3 16.88 2505 148.4 151.7 6.73 

10.0 : 16.53 2601 157.3 
. 

ET . 
878 

1%: ' 3 2322 135.6 43.91 0.89 

31.6 : 21.02 . 2605 123.9 
I 16.53 149.6 

3 13.77 %2 179.7 151.1 27.94 1.00 

100 1 19.30 2589 134.2 

: 19.64 18.26 2519 2352 128.8 128.2 130.4 3.27 0.86 

-J 
316 

: 
18.61 

22E 
137.4 

17.57 119.2 
3 11.35 2OY4 182.7 146.4 32.68 0.96 

1000 : 16.53 2249 136.0 
10.32 1633 158.3 

3 12.73 1934 151.9 148.7 11.46 0.98 
-- 

Positive control: 4-Nitroquinoline-N-Oxide 
; 

' 5.00 : -14.81 38311 2587.3 
14.12 36463 2583.0 

3 15.50 30580 1973.1 2381.1 353.35 15.69 
- - 

* = Disintegrations per minute 

-13- 
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Schedule No.:003-005 Table6 

UNSCHEOULED DNA SYNTHESIS IN HeLa S3 CELLS 
WITH METABOLIC ACTIVATION 

EXPERIMENT 11 

Test substance: Fruttosio-l$-difosfato 
Solvent : EMER arginine-free 

i J 

Dose Replicate DNA DPW. 
E!Yg Mean 

S.D. Increase j 
lug/ml) recovered over 

(ughnl) solvent 1 
control 

0.00 : 6.28 2095 333.3 i 
8.42 2869 3#,6 

3 '8.92 2381 267.0 ,313.6 40.55 
i 
i---- 

31.6 : 8.75 2833 323.7 I 
9.90 2457 

:z-: I . 
. j 

3 9.08 2943 298.6 43.76 0.95 . 

100 : 7.93 . 2419 305.0 
8.26 2802 339.3 

3 8.42 2209 262.2 302.2 38.59 0.96 

316 : ix! 2231 254.9 

3 6:45 
2097 222.8 
1857 287.9 255.2 32.55 0.81 

1000 : 9.41 2380 252.9 
11.06 

:z 
- 224.6 

3 7.11 272.2 249.9 23.97 0.80 

3160 : 13.19 1989 150.7 

i-z . 
1083 192.5 

3 1328 154.6 165.9 23.05 0.53 

Positive control: Benro (a) pyrene 

5.00 1 "12.54 364.7 

: 8.42 8.92 

% 

4152 578.4 465.6 469.6 106.89 1.50 

* = Disintegrations per minute r' 
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Schedule No.: 003-005 Table 7 

UNSCHEDULED DNA SYNTHESIS IN HeLa S3 CELLS 

Test Substance: Fruttosio-1,6-difosfato 

Sumnary table 

Mean incorporation of tritiated thymidine (DPM/ug DNA) 

Absence of S9 
Bose-1 eve1 

Presence of S9 

fug/ml 1  
Expt 1  W t 2 Dose-level 

Iug/ml) 
Lxpt 1 Evt 2 

0.00 187.1 

10.0 NT 

31.6 ' NT 

100 205.8 

316 171.3 

1000 157.2 

3160 134.0 

10000 84.4 

151.7 

135.6 

151.1 

130.4 

146.4 

148.7 

NT 

NT 

0.00 257.6 313.6 

10.0 NT NT 

31.6 NT 298,6 

100 208.5 302.2 

316 203.0 255.2 

1000 166.8 249.9 

3160 144.1 165.9 

10000 - 141.9 NT 

Positive controls 

4-NQO 2794.7 2381.1 NT NT 

B(a)P NT NT 398.6 469.6 

Mean historical values for solvent control cultures in this laboratory 
based on the ten preceding studies (Mean + S&l: 

98.36 2 30.5 142.4 2 31.2 

NT: Not tested /I 
4-NQO: 5.DO ug/ml 4-Nitroquinoline-N-oxide 
B(a)P: 2.5 ug/ml Benzo(a)pyrene (Expt I) and 5.00 ughl (Expt II) 

The values given for the zero dose-level were obtained after treataent with 
the vehicle only. 

LIFE CE RESEARCH 
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LIFE SCtENCE RESEARCH 
ROMA TOXICOLOGY CENTRE S.P.A. 

^_ 

_. 

uNscHEDul.ED DNA sYNTHEsw oJD!sl 
in HeLa s3 cells in vitro 

PROTOCOL APPR- 

For LIFE SCIENCE RESEARCH - ROM TOXICOLOGY CENTRE 

Issued by : . d 5 . 9 h .s..... date:. ./3#d. ?.8 

ReTeased .by: . . . 

For BIOMEDICA FOSCAMA 

This protocol is accepted without revision and my stgnature authorises the 
study to proceed as descrfbed in this document. The document becomes the 
FINAL PROTOCOL for the study, and will be reproduced in the ffnal report. 

q* 6 88 . . . date: ; . . . . . . . . 

STUDY DIRECTOR ' 

The Sponsor has approved the initiation of ttlis study accordf ng to the 
procedures described in this document. My signature below denotes that I 
have read and agreed the contents of this document. 

(Dr.rer.nat. A.H. Seeber 
date: tq. .$k.aa. 

i~l:Biol., Study Dfrector) 
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MANAGEMENT OF STUDY 

Head Department of 
Genetic Toxicology 

Person Responsible to 
Ministry of Health 

Study Director 

Sponsor 

Monftor 

UNSCHEDULED ONA SYNYHESIS (UDS) 
in HeLa 53 cells In vitro 

QUALITY ASSURANCE 

Quality Assurance Manager : V.Sforza B.Sc. 

: R. Forster, M.A.(Cantab.l, Ph.D. 

: A. Nunziata, Phan.D., Chem.D. 

: Dr.rer.nat. A.H. Seeberg Dlpl.Eiol. 

- BIOMEDICA FOSCAMA 
- IRFI. 

Via Morolese, 87 
03013 Ferentino 1FR) 

,: to be appointed by the Sponsor. 

LOCATION OF STUDY 

The study will be performed at: 

Life Science Research Roma Toxicology Centre 
Via Tito Speri, 14 
00040 Pomeria, ROW 

The laboratory facilities, archives and administration are located at this 
sfte. 

TINE SCHEDULE OF STUDY 

The study will be conducted with a time schedule agreed between the Sponsor 
and LSR-RTC. 

/ 

TEST SUBSTANCE IDENTITY 

The test substance wfll be : ESAFOSFIM 
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UHSQiEM4ED IMA SYNTHESIS CUDS; ’ 
in Htl;a 53 cells in vitro / < 

1. INTROOUCTION 

1.1 Objective 1 

To assay the test substance for the ability to induce j 
Unscheduled DNA Synthesis (UOS) In HeLa S3 cells after fn / 

vftro treatment in the absence and presence of $9 metabolism. 
I 
i 

1.2 Regulatory reoutrements 

The study will be performed to comply with the principles of 
Good Laboratory Practice as set forth by the U.S. Food and 
Drug Administration. In addttion the study is designed to 
comply with the experimental methods indicated in the 
guidelines of: 

- OECD Guideline for the Testing of Chemicals No. 482. 
- EEC Cauncll Directive 79/831 Annqx V Part 8. 
- TSCA Test GuidelInes issued by the US EPA in 40 CFR part 

798 on 27-Sept-1985 (Section 798. 5550 Unscheduled DNA 
synthesis in marmsalian cells In culture). 

1.3 Principles of the method 

The induction of DNA repair synthesis in cultured mmalian 
cells is comnonly accepted as evidence for the mutagenic and 
carcinogenic potentfal of chemical agents. The detectIon of 
repair synthesis has been developed as a short-term screening 
assay. Unscheduled (or non-semiconservative) DNA synthests 
(UDS), which is presumed to result from DNA repalr, may be 
detected either by autoradiography or sctnttllation countfng 
after the uptake of trlttum-labelled thymidine into cells in 
which semiconservative (replfcative) synthesis has been 
blocked. Incubation with hydroxyurea,. or in ,arginine-free 
medium, or growth to conf?uence, will help to Inhibit 
semiconsewative synthesfs, This protocol describes a method 
for the detection of UOS by scfntillation counting In cells 
which have had semiconservative synthesis inhibited. 

Since cultured cells generally lose their capacity for 
metabolic activation, it is necessary to provide a 
metabolistng system (S9 mix) to detect utndirect WagenS. 
Accordingly, this test is performed aoth fn the absence 
the presence of an S9 metabolit ing system. 

and 

The HeLa S3 cell ltne is selected for thf's assay since 
robust and simple to culture, of human orfgln, and has 
used extenstvely for UDS studies. (MartIn et al 1978). 

t is 
been 

?cCH 



2. TEST SUBSTANCE 

2.1 It is the responsibility of the Sponsor to supply the test 
substance, accompanied by analytical data confirming the 
identity, purity, stability, strength and composition of the 
substance, the solubility and stability in the proposed 
vehicle and details of any known hazards to laboratory staff. 

2.2 To comply with the requirements of the Italian Ministry of 
Health, the test substance should be accompanied by a 
certificate of analysis, and a sample will be retained in the 
archives for a period of five years after the completion of 
the study. 

2.3 The test substance identfty is indicated on previous pages of 
this protocol. 

2.4 Unless otherwise indicated by the Sponsor, the storage 
conditions for the test substance will be 4'C in the dark. 

2.5 

2.6 

The test substance will be treated with precautions 
appropriate for a potential carcinogen. 

The amount of test substance received and used will b,e 
recorded according to standard procedures. 

2.7 Fresh solutions of the test substance will be prepared for 
each day's work; solutions will be prepared on a weight/volume 
basis without correction for the displacement due to the 
volume occupied by the test substance. Unless specifjed by the 
Sponsor, concentrations of solutions ~111 be expressed in 
terms of material as received, and not of active constituents. 
Preferred solvents will be sterile distilled water, culture 
medium, MO, ethanol, acetone. Other solvents may be used as 
necessary. 

2.8 Flo assay of test substance stability, nor its concentration 
and homogeneity in vehicle will be undertaken, nor samples of 
formulated test substance consigned to the Sponsor, without 
express instructions from the Sponsot. No determination of the 
absorption of the test substance in the test system will be 
made without express instructions frr;m the Sponsor. 

- 5 - 
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3. MATERIALS AND METHODS 

3.1 HeLa 53 Cells 

HeLa S3 cells obtained from Flow Laboratorles Ltd are used in 
this assay. The karyotype, generation time and control J 
thymidine-incorporation rates are monitored In this 

j 

laboratory. The cells are checked at regular fntervals for the 
1 

absence of mycoplasmal contamination. / 
1 

Permanent stocks of the Hela 53 cells are kept stored at i 
-8O'C, and subcultures are prepared from the frozen stocks for 

j 

experimental use. Cultures of the cells are grown in Minimal 
1 
1 

Eagle Medium with Earle's salts (E.M.E.M.), supplemented with i 
10% foetal calf serum. Incubation are at 37-C in a 5% carbon 
carbon dioxide atmosphere (100% humidity nominal I. 

i 
1 

3.2 Media 1 
?F 

The medium used for the growth of -the cells has the following I---- 
composition: 

i 
1 

E.M.E.M. (10 XI 
(Minimal Eagle Medium with Earles salts) 45.0 ml 
Sterile Water 
Sodium Bicarbonate (7.5%) "zl:i 
Noniessential amino acids (100.x1 415 ml 
Glutamine 
Antibiotic solution 

(200 Id41 ;.; In; 

Foetal Calf Serum 5010 ml 

. , 
500.0 ml 

The medium used to limit replicative DNA synthesis (arginine- 
free.medium) has the following composition: 

Arginine-free E.M.E.M. , 489.0 ml 
Antibiotic solution 1.0 ml 
L-Glutamine (200 mM) 5.0 ml 
Non Essential Amino Acids (100x) 5.0 ml 
Oialysed Foetal Calf Serum 12.8 ml 

. 
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3.3 s9 Mix 
-- 

The S9 liver tissue fraction ni?l be prepared according to the 
attached standard method. The mixture of S9 tissue fraction 
and co-factors (S9 Mix) will be prepared in the following 
proportions: 

S9 tissue fraction 4.0 ml 
NAOP (O.lM) 0.64 ml 
G-6-P (O.lMl 
KC1 (330 mM) sa :i 
MgCl2 (200 mM) 1:5 ml 
Hepes Buffer (200 mM1 1.0 ml 
Hank's saline 0.58 ml 

This S9 mix is added to treatment media at a final 
concentration of SO ul/ml. 

3.4 Control substances 

Positive control treatments will be prepared in every 
experiment..The positive control agents will be characterised 
by their labelling, and their stability determined from the 
scientific literature. Solutions of 4-nitroquinoline-N-oxide 
and bento(alpyrene will usually be prepared in DMSO. 
Determination of the stability and concentration of solutions 
of these agents will not be undertaken wtthout express 
instructions from the Sponsor. 

4. CYTOTOXICITY ASSAY 

4.1 Experimental design 

A preliminary cytotoxicity assay is conducted in order to set 
appropriate dose-levels for the UDS assays. In this test a 
wide 'range of dose-levels of test substance, evenly spaced 
over several log-cycles, are used; cell cultures are treated 
using the same treatment conditions as the UDS assays, and the 
survival of the cells is subsequently determined. The test 
includes the following treatments: 

Solvent controls : 
. 

Test substance : 

The final co?centration of organic 
solvents will not exceed 1%. . 

The highest dose-level will be determined 
by the solubility of the test material, up 
to a maximum of 10 mg/ml. 

Treatments are performed both in the absence and presence of 
S9 metabolisn; a single culture is used at each test point. 
Uhere it seems advisable, further test, points may be included 
in the cytotoxicity test. 



4.2 Test procedure 

culture vessels are seeded with HeLa S3 cells and grown to 
near-confluence. A wide range of concentrations of the test 
substance are then added to the, cultures in the presence of 
hydroxyurea, both with and without S9 metabolism. The cultures 
are incubated for three hours, after which the treatment media 
are removed. The cells are washed with PBS (Phosphate Buffered 
Saline) and stained with trypan bTue. 

4.3 Scorfng and selection of dose-levels for main assay 

The cells are examined by microscope for evidence of gross 
toxicity, loss Of cells by detachment or lysis, morphological 
alterations and trypan blue exclusion index; cell counts are 
also performed. These parameters are used to detect different 
mechanisms of toxicity; for example, dye exclusion is an index 
of increased membrane permeability. Cell detachment is often a 
precursor of death. The highest dose-level for the principal 
assay is selected as the lowest cone ntration to reduce cell 
viabilfty (as measured by the trypan gb lue exclusfon index) to 
less than 50% of control ,values, However, where the loss of 
cells exceeds SC%, a lower concentration must be selected 'to 
ensure that.there will be an adequate.yle?d of treated cells 
in the main assay. If the test substance is apparently non- 
tofic up to the maximum dose-level employed, then this 
concentrat!on will be used as the highest dose-level in the 
principal assay. Four slower dose-levels will be selected, 
separated by half-logarithmic intervals. . 

5, ZXP'RIMENTAL DESIGN (HAIN ASSAY) 

Each experiment will include negative ‘and positive controls, and at 
least five dose-levels of the test substance, tested in the absence 
and presence of an S9 metabolising system. Triplicate cultures. art 
prepared at each test point. Two Independent exPerlments ~111 be 
performed. A further experiment may be undertaken if inconsistent 
results are obtained. 

Negative controls: Treated with the maximum amount 'of solvent 
vehfcle used In any zest substance treatment. 

Positive centrals: In the absence of S9 metabolism, 4- 
nttroquinoline-N-oxide is used, at a . 
concentratfon of 5.00 uglml. In the presence of 
S9 metabolism btnzofalpyrent 4s used, at a 
concentratfon of 2.50 ug/mlY Alternative 
appropriate posittve control treatments may be 
substituted. I 

Test substance : The selection of test substance dose-levels is 
described in the preceding section. 

)ENCE RESEARC1'1 
‘( yc\:T--?e s %A. 

.',si,..:.:': 7 ! j 

: tl.c 
--___- _-.- _ --- ---- --__ 



Where It seems advisable, further test points or controls may be 
included in experiments. 

6. ASSAY PROCEOUNE 

6.1 Preparation of test cultures 

Cultures of near confluent monolayers of Hela 53 cells are 
prepared for the UDS assay by treatment for approximately 24 
hours with arginine-free medfum, and then for a further 
approximately 48 hours with fresh arginine-free medium (see 
section 3.2). This treatment helpF,ta l+mJt replicatlve ONA 
synthesis. 

6.2 Treatment of test cultures 

Hydroxyurea is added to the lnedium of all test cultures, at a 
final concentration of 10 silk. After incubatfon for one hour, 
tritiated thymidine is added (final concentration 5 uCi/mll, 
together with the solutions of test substance, vehicle or 
positive control substance, and S9 mix as required. The 
cultures are incubated for three hours at 37'C. The medium is 
then removed, and the cell layers are washed with,cold 
Phosphate Buffered Saline. The cells are subsequently removed 
and pelleted by' centrifugation at 800 rpm for five minutes, 
and the pellets are stored frozen until ONA extraction is 
performed. 

6.3 DNA extraction 

For the extraction of DNA, the cell pellets are thawed and 
kept on ice in labelled plastic centrifuge tubes. Each tube 
receives 2 ml of chilled 10x trlchloracetic acid (TCA), and 
the precipitate is centrifuged. The supernatant is discarded, 
and the pellet is suspended in 0.3 M KOH (2 ml) and incubated 
at 37.6 for one hour. After neutralization with cold 1M HCI; 
2.5 ml of 20% TCA (optionally containing 1% Bovine Serum 
Albumin ) is added, and the pellet collected by centrifugation 
as before. The supernatant is dIscarded, and the pellet is 
resuspended in 5% TCA (3.5 ml) and heated at 90% for 20 
minutes. After a final centrifugation the supernatant is 
decanted and retained as a solution of extracted DNA. 

. . 
6.4 Liquid Scintillation Counting 

The uptake of tritiated thymfdine is determined by liquid 
scintillation counting. One ml is taken from each of the 
extracted DNA solutions, and added to lO,ml of scintillation 
fluid, and is counted in a Packard tiSeries 4000 Liquid 
Scintillation counter. 

Disintegrations per minute Idpet) are estimated automaticatly 
by an internal computer using an external standard, and . - . . 
previously constructeu quencn curve. 

ss I_- _.- _ ______._ _ __ ___ .- -- 



6.5 ONA Assay 

The amount of DNA extracted is estimated using the Burton 
calorimetric assay. A further 1 ml is taken from each solution 
of extracted DNA, and added to 2 ml of freshly prepared 
Burton's reagent. These samples are incubated for 16-20 hours 
at 32'C, and the absorbance is measured at 600 nm in a 
spectrophotometer. A standard plot is prepared using known 
concentrations of DNA; the standards are prepared freshly for 
each experiment in 5x TCA and incubated at 9O'C at the same 
time as the UOS test culture extracts. Absolute values for the 
DNA concentration are then determined using the regression 
equation obtained from the standards. 

7. REPORTING 

7.1 presentation of results 

The data will be presented In tabular form; for each 
treatment, the extent of tritiated thymidine incorporation 
will bi expressed as disintegrations per minute (dpm) per 
microgram of DNA. The mean and standard deviat.ion of tr'ltlua 
incorporation will be presented for each test point, together 
with the results of'statistical analysis. The current 
historical mean values for negative control cultures in this 
laboratory will also be presented. . 

7.2 Evaluation of results 

The test substance will be considered to induce Unscheduled 
DNA Synthesis if a SO% increase in tritiated thyaidine 
incorporatfon (per microgram of DNA) compared with theI solvent 
control values is observed: 

(1 1 at two consecutive dose-levels. 

(ii) at a single dose-level if that is the highest 
dose-level which can be tested (as the result of 
solubility, toxicity, formulation, etc.). 

The tncreases must be reproduced in an independent experiment. 
. . 

Evidence of a dose-response relationship will be considered as 
supportive evidence for genotoxfc activity but will not be a 
requirement for a positive result. 

7.3 Reporting procedure 

Unless specified by the Sponsor, a Final R&port will be issued 
after the completion of the study. If any corrections or 
additions are requtred to the Final Report, these will be in 
the form of an addendum by the Study Director. 

I 
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The addendum will clearly identify that part of the final 
report that is being added to or corrected, and the reasons 
for the changes, and will be signed and dated by the person 
responsible. If previously specified by the Sponsor, a Draft 
Report may be supplied, and a Final Report issued subsequently 
to include any agreed changes or amendments. 

7.4 Final Report 

The following information and data will be included in the 
final report: 

- name and address of the'facility performing the study and 
the dates on which the study was initiated and completed; 

- objective and procedures stated in the approved protocol, 
including any approved changes to the original protocol; 

- data generated while conducting the study; 

- s.tatistical methods employed for analysing the data; 

- the test artfcl,e, identified by name, chemical name or 
chemical number; 

1 
- method used; 

- any unforeseen drcumstances that may have affected the 
quality or fntegrfty of the study; 

- the name and signature of the Study Director: 

- a summary of the data, .an analysis of the data and a 
. statement of the conclusions 'drawn from the analysis; 

- the location where all raw data, specimens and final 
report are to be stored. 

Records kept 

Full records wit1 be maintained of all aspects of study 
conduct, .along with the results of all measurements and 
observations. Prior to final archiving of the study data a 
full list will be prepared of all records associated wlth the 
study. 

Archiving 

The original data arising from this studi; a sample of the 
test material and a copy of the final report consfgned will be 
stored in the archives of tife Science Research - Roma 
Toxicology Centre for a period of ffQ@ years from the date of 
consignment of the report. I 
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8. STUDY CONDUCT 

8.1 Languaoe 

English language and Italian language versions of the study 
protocol, Standard Operating Procedures and other study 
documents may be used interchangeably. Similarly, English and 
Italian renderings of chemical names, including that of the 
test material will be considered to be equivalent. 

8.2 Scientific decisions 

The procedures described in this protocol may not 
comprehensively cover all the circumstances that can arise in 
the assay of test substances. When the study director 
considers it advisable to modify the procedures descrtbed for 
the selection of a solvent, selection of dose-levels, 
interpretation of the outcome of the study or other aspects of 
the study conduct, he will record carefully the decision he 
has reached and the reasoning which led to it. 

8.3' quality akurance 

The study is subjected to the procedure for quality assurance 
specified In relevant sections of the regulations pertaining 
to the conduct of Non Clinical Laboratory Studies, published 
by the U.S. Food and Drug Administration. Specifical.ly: 

- the protocol is inspected for complfance; 

- procedures and data of the laboratories concerned are 
periodically inspected; 

--the final report is reviewed to ensure that it accurately 
des‘cribes the methods and relevant Standard Operating 
Procedures and that the results are in agreement with the 
raw data; 

- periodic reports on these activit'ss are made to management 
and the Study Director. All raw data pertaining to this 
study are avallable for Inspection Sy the Study Monitor (for 
scient%Cic monitoring). 

1 
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DATI DS PRODUZSONE 

Tip0 di soluzione infusionale: &k@WAIR 9 5 2~ * I 

No lotto inter-no : 

Data di preparazione 

Contzmllo vlsuale: a 
,DATI DI LABORATORIO c.% 

control10 luicroscopico: 

25 urn - 50 Nrn . 

>mpm 1 
. 

Control10 particcllare: *~Jls~ 
volume campionato:5j+gj 
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PREPARAtIon~s9RltTLIKR 
TISSUE FWTIOW 

1. INTRODUCTION 

Some chemicals are not directly sutagenlc, but after entering the 
body are metabolised to reactive intermediate forms which can damage 
ONA and cause mutatfon. Such chemicals are referred to as Vndirect" 
mutagens, in contrast with 'direct' mutagens which do not require 
metabolism. 

Hetabolism of foreign-compounds in the body is performed by the 
mixed function oxygenase system of enzymes (the cytochrome P4SO 
system). At the sub-cellular level, these enzymes are located in 
the endoplasmic reticulum and nuclear membranes (durjng the 
preparation of homogenates these membranes break and close up to 
form llmicrosomesll). The liver is the primary organ concerned with 
xenobiotic metabolism, and is rich in these enzymes; appreciable 
levels, however, can be found in many other tissues. The enWae 
system can be '.induced* to high levels by the treatment of animals 
with a variety of chemicals. 

In order to detect indirect mutagens, in vitro mutagenicity tests 
are routinely performed using a metabmsystem (SO mix) to 
simulate in vivo metabolism. The S9 mix contains the microsomal 
fractionmt liver tissue homogenate (S9 fraction) and 
appropriate co-factors. 

To prepare 59 fraction, young male rats are treated with inducing 
agents (Aroclor 1254, or mixed induction with phenobarbltone and 
betanaphthoflavone). After an appropriate numbtr of days, the 
animals are sacrificed, and a liver homogenate prepared. The 
homogenate Is centrifuged, and the post-lrritochondrfal fraction Is 
retained. This fraction is knota as the S9 fraction, since is the 
Sunernatant (S) fraction produced at WOO g (9). The $9 fraction 
is' submitted to quality control checks and stored at -80% until 
used. 

ANIMALS AN0 HUSBANORY 

2.1 Animal supply 

Male Sprague-Oawlty rats are obtained from Charles River, Coma, and 
at the commencement of treatment weigh approximately 200-250 gm. For 
the preparation of each batch of S9 fraction., the livtrs from 
several animals (usually between five and fifteen) are bulked to 
reduce the effects of between-animal variation: Each batch of 59 is 
allocated a unique batch number and this number Is Indicated on the 
cage labels and all documentation during the prtparativt steps. 

SCIENCE RESEARCH 



2.2 Animai husbandry 

The animals are housed at S animal/cage, in clear polycarbonate 
cages measuring 35.5 x 23.5 x19 CM with a stainless steel mesh lid 
and floor (Type 2b: Techniplast). Each cage will hold absorbent 
bedding which will be inspected daily and changed as necessary. The 
temperature and relative humidity of the animal rooms are monitored 
daily. The animals will be kept in a 12 hour light/dark cycle. 

Food and drinking water will be supplled ad libftum. The animals are 
mafntafned on Altromin MT diet. Quality control aspects of the diet 
and drinking water are detailed in Addendum II. 

At least five days are allowed for~accltmatisation and quarantine; 
during this period the health status of the animals will be assessed 
by daily observations. Animals observed to be unfit prior to 
treatment will be removed from the study and may be replaced if 
stocks allow. 

3. 

3.1 

Dated and signed records of activities relating to the day to day 
running and-maintenance of the study in the animal accomodatioo will 
be recorded in a study daybook. , '. 

PREPARATION DF S9 SUPERNAiANT FRACTION 

Induction of drug metabolising enzyme-levels 

Induction is routinely performed using phenobarbitone and 
betanaphthoflavone (Mixed Induction); induction with Aroclor 1254 
will be performed if specifically requested by the Sponsor. 

Mixed induction 

The required number of animals are starved for 16 hours prior to the 
onset of induction, which begins on Day 1. The hepatic microsomel 
drug metabolfsing enzymes are induced by t?e mixed induction method, 
according to the following schedule: 

Day 1 ip. Phenobarbital 30 lng/i; 
Day 2 ip. Phenobarbital 60 mg/c; 
Day 3 ip. Phenobarbital 60 mg/'($ 

+ip. ._ Betanaphthoflavone 80 mg/kq 
Day 4 ip. Phenobarbi tat 60 mg/'cg 
Oay 5 Sacrifice 

The animals are all given a fixed dose of each agent, calculated on 
the basis Qf the daily mean weight of the. group of animals. Animals 
which die during the treatment period are no? used and are nQt 

replaced. 
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The soluti ens of eetanaphthoflavone (Sigma) and Phenobarbital 
(Carlo Erba) are prepared in corn oil and sterile distilled water 
respectively. 

Induction with Aroclor 1254 

The animals are starved for 16 hours prior to induction. On Day 1 a 
s ingle injection of Aroclor 1254 (Foxborough Analytical) in Corn-oil 
(200 mg/ml) is  administered by intraperitoneal injection at a dose 
of 500 mg/kg. The dose is  calculated on the basis of the mean 
weight of the group of animals. No further treatment is  given, and 
the animals are sacr ificed on Day 6. 

3.2 Sacrifice 

Qur ing the final 16 hours of induction the animals are starved, 
prior to sacr ifice by cervtcal dislocation. 

3.3 Preparation of tissue fraction 

The livers are~immediately removed aseptically. All subsquent steps 
are performed using chilled, Sterile equipment. The pooled livers 
are wished in 0.15 M KCl, and then weighed in a tared sterile 
container. The livers are then chopped finely, and homoganised in 
0.15 # KC1 (3 ml homogenjsing solution: 1 gm ltver) ustng a Braun 
Potter S homogeniser. The homogenate is  centrifuged.at 9000 g/av for. 
10 minutes, and the supernatant ts collected and distrtbuted to 
sterile v ials  for storage at -6OY.Z. The Pellet, conafsting of cell 
debris, nuclei and mitochondria, is  discarded. 

3.4 Quality  control 

-  Prior to use, each batch of S9 fraction is  characterised using the ! 
following assays: 

. (i) Total protetn content. 
i 

(ii) Aminopyrine demethylase activity. I 

l (iii)Performance with standard mutagens in the Ames test. 

(iv) Sterility. 

Batches of 59 giving inadequate results for any of the above may be ; 
rejected for use in mutagenicity assays. Batches giving adquate i 
results are given an expiry date and issued for use. t 
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AINIENINM II 

Quality Control aspects of Diet and Drinkinq Water 

1. m 
The animals are maintained on Altromin MT diet. Altromin MT is a 
fixed formula rodent diet manufactured by Altromfn-Rieper, EOlzanO, 
Italy. The standards of production adopted by the manufacturers 
have been approved by the LSR-RTC Quality Assurance Manager. The 
nutritfonal content is as shown below: 

Nutrients Dpical level (X1 

Crude protein 23 
Crude lipid 
Crude fibre ::; 
Ash 
Moisture 1: 

Analyses are .made on ail batches of diet used to establish the 
levels of specified substances and micro-organisms likely to. be 
present in feed components, and which, if in excess of specified 
amounts, might have .an undesirabre effect on the test animals. 

Reject levels are based on those quoted in EPA guidelines for the 
administration of the Toxic Substances Control Act (USA). 

(A) . Contaminants 

Total Aflatoxin 
(61, 62, Gl, 621 
Lindane 
Heptachlor 
Malathion 
DOT (total) 
Oieldrin 
PC6 
Cadmium 
Arsenic 
Lead .. 
Mercury 
Selenium 

Maximum allowable 
concentration (ppntl 

0.005 
0.02 
0.02 
2.50 
0.10 
0.02 ' 
0.1s 
0.48 

:*i: 
0120 
0.60 

.A. 
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mMNDUM II bntinued) 

(B) Microbial content 

tiaximum count, at time of manufacture. 

Total vi able organisms 20,000/g 
E.coli 
Salmonella 

0 in 109 
0 in 509 

In addition LSR-RTC receiva estrogenic activity assay results every 
three months and will monitor levels, 

DRINKING WATER 

Water is taken from the public supply, and conforms to European 
Council Standards for potable water Intended for human consumption 
(B0/77B/EEC). At approximately six monthly intervals, samples of 
water are tested for the chemical quality of the water by screening 
for the priority pollutants listed hs?.ow and the microbiological 
quality of the water is tested. 

(A1 CHEMICAL CONTAMINANTS 

1. Organic materials Maximum adraisslble 
concentration (ppb) 

Persistent organochlorine and 
organophosphorus pesticides. 

- substances considered separately 0.1 
- total 0.5 
- PCB (total1 0.5 
- purgeable organochlorine substances 

including trihalomethanes 1 

2. Hetals Xaximum admissible 
concentration (upsI) 

Arsenic 
Cadmium 
Calcium 
Copper 
Mercury 
Lead 
Selenium 
Zinc 

iENCE RESEARCH 
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AooEtaDun II (contlnwd) 

3. Inorganic ions Maximum admissible 
concentration (PP~) 

Nitrate 50 
Nitrite 0.1 

(8) MI"H"OB;;~;;;CAL 
TAM 

Total colffonns 
Faecal col1forms 
Salmonella 

Maximum admissible 
content Der 100 mls 

0 
0 
0 

The results of the above analyses of the diet and drinking water 
will be retained in the archives of LSR-RTC, and referenced where 
appropriate .in the study data. 
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