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HETRIX

2860 WILDERNESS PLACE
Boutper, Cotorano 80307

PHONE: (303) 447-1773
Fax: (303) 447-1758

May 23, 1996
Mr. Fernando Tamames, President

Citrex, Inc.
881 Belle Meade Island
Miami, FL 33138

Dear Mr. Tamames,

Enclosed please find a copy of our most recent Xenometrix Toxicology Reference Laboratory reports for
assays performed with test article Citrex Liquid in May, 1996. The data included in this report are from a
single Cyto-Tox Assay of test article Citrex Liquid.
The six lines tested were: KC - Human kcr’étinocyte skin cell line

"NT2 - Human Teratocarcinoma CNS precursor cell line

MES - Human squamous cell lung carcinoma cell line

RKO - Human colon carcinoma cell line

ACHN - Human renal adenocarcinoma cell line

HepG2 - Human hepatocellular carcinoma cell line

The HepG2 liver cell line, tested previously in CAT-Tox (L) assays with Citrex Liquid is the most
resistant of the cell lines, with significant cytotoxicity not seen until 35 ng/ml. These data are very

consistent (similar) with the CAT-Tox (L) assays obtained in our first set of tests (August 1995), where
30 pg/ml led to significant cytotoxicity.

Importantly, we believe that these data show consistent performance of Citrex Liquid in these assays.

The other lines were somewhat more sensitive to the test article. But none was more than 7 times more
sensitive. The sensitivities therefore all fell within a narrow range of concentration. All six lines followed

the general same trend with increasing dose. with none showing sharp reductions in viability at then lower
doses.

These reductions in cell viability have not been correlated with carcinogenicity in this assay. Data from

the CAT-Tox (L), Pro-Tox (C) and Ames II assays performed on Citrex Liquid previously, did not
indicate any obvious carcinogenic potential. .

Sincere]
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7@,25%__\

Mark B. Benjamin, Sc.D.
Director of Scientific Affairs
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L. SUMMARY )
Test article Citrex Liquid was assayed in:
Cyto-Tox, a cytotoxicity assay using 6 hum- -1l lines.

The test article was soluble in sterile, distilled wuter. Individual stock solutions were
made up in this solvent. The stock solution concentration is given in section [V.

For the test anticle. simultaneous exposure to 6 cell lines in culture vielded data sets for
dose-dependent viability changes. Two values are used to define the relationship
between exposure level (dose) and viability in this assav: NOEL and LC30. Both of these
terms are defined in appendix 1. A NOEL is determined for each cell line exposed 1o the
test article. The NOEL (No observed effect level) gives an indication of the highest
exposure level at which no statistically significant change in viability was recorded for
each cell line. The NOEL therefore is an indicator of size of the shoulder of a survival
curve. An LC50 (the exposure level at which viability of a given cell line is reduced to 50
% of the control value) is also recorded. The LC30 is an indicator of the slope of the
curve, showing how rapidly viability declined at exposure levels above the NOEL. The
two tables below list NOELs and LC30s for each line exposed to test aricle Citrex
Liquid. ranked in ascending order. Lower NOELs and LC30s indicate that a test article
was exerting an impact on the cell line at a lower concentration.

The dose range used was 0.2 10 100.0 ug/ml in doubling increments for all cell lines.

Citrex Liquid Citrex Liquid

1 | MES 0.2 E KC .
2 "HepG2 | 04 2 NT2 3.0
3 KC 08 3 "RKO | 17.0
| RKO 08 3 “ACHN 21.0
4 [ NT2 3 5 ' MES 205
[ACHN | 3.1 6 | HepG2 355

Key to cell lines: RKO:Human colon carcinoma cell line; NT2: Human teratocarcinoma
CNS precursor line; MES: Human squamous cell lung carcinoma line; KC: Human
Keratinocyte skin cell line; ACHN: Human renal adenocarcinoma line; HepG2: Human
hepatocellular carcinoma line. '

The MES and HepG?2 lines appear at the top of the NOEL table, indicating that they
showed the more rapid changes in viability at the lower doses. In both cases, these
changes are increases in viability and therefore although these two lines appear to be the
most sensitive to low doses of Citrex Liquid, this low dose sensitivity is not cytotoxicity.
In contrast, the NT2 and ACHN lines are the least sensitive, requiring higher doses of
Citrex Liquid to reach statistically significant reductions in viability.

Cirrex, Inc. Study # Cit-0596 Page 5 of 19
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The MLES and HepG?2 lines also appear at ti:c bottom of the v .9 table, indicating that
they required higher doses of Citrex Liquid to reach 50 % viability than the other 4 lines.
These lines wers therefore more resistant than most at the higher concentrations of Citrex
Liquia, porheps s a consequence of eleval ! viability at the lower doses.

The LC50 for HepG2 cells with Citrex Liquid when tested previously in the CAT-Tox
(L) assay (see Xenometrix study number: Cit-0893) was 3y wz/ml which compares
favorably with the current data.

IL. INTRODUCTION

The purpose of this study was to assess the cytotoxicity caused by exposure of human cell
lines to the test article Citrex Liquid. One cytotoxicity assay was performed: Cyvto-Tox.
Complete description of this assay is provided upon request, and a brief description can
be found in section IV.

The assay was performed with concurrent negative controls, and assayed separately with
known positive control exposures. Positive control chemicals for the Cyto-Tox assay are
given in section [V, The assays all performed within acceptable limits for both positive
and negative controls.

This report consists of 5 main sections, and | appendix. The main sections cover the
details of test article preparation, methodologies employed in the performance of the
assays, tools employed in data analysis and results and interpretation. The appendix
provides information on terminology used throughout the reporrt.

III.  TEST ARTICLE
The test article arrived in a white plastic container, with a white label. This label was
printed with the following information (in addition to the Citrex commercial logo):

Citrex Liquid
Batch # 200
MFG.DATE: 5 12 95

The test article ammved at Xenometrix in August, 1995, and was tested at that time in the
Pro-Tox (C), CAT-Tox (L) and Ames II (Complete) assays. These data are compiled in
Xenometrix Toxicology Reference Laboratory study number: Cit-0895

Cimrex, Inc. Study # Cit-0596 A Page 6 of 19
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1V. METHODS

IV.I.  Cyto-Tox Assay Version 1.0

Greneral Description

The - _vto-Tox Assayv provides, in a single plate, the ability to test the toxicity of a test
article using six dilrerent human cell lines in cultre. The assay Incorporates human
colon. liver, lung, neuronal, kidney and skin cell lines. Within one assay, all six lines are
exposed to the test article over a range of up to ten doses, including a zero dose control.
Three plates are tested concurrently. to generate triplicate data points.

Culture viabiliry is measured at each dose by the application of 3-(4,3-dimethylthiazol-2-
yD)-2.5 diphenyltetrazolium bromide (MTT). MTT is a hydrogen acceptor, which can be
taken up by viable cells and reduced by mitochondria to yield a purple formazan salt. By
solubilizing these formazan salt crystals in DMSO, this turnover can be measured
spectrophotometrically. Only viable cells can carry out this reaction.

The Cyto-Tox Assav has been designed to use a 96-well microtite plate format. The
assay requires only milligram quantities of compound for dosing and vields results in 24
hours. The results are displayed either numerically with appropriate statistical treatment
or in graphical form.

Assay Procedure
A shortened version of the assay protocol is as follows:

—

Pre-plated cell lines are inspected for to ensure appropriate confluences (optimal
confluences are betwesn 30 and 30%).

Growth medium is replenished

Using a separate 96-well plate, serial dilutions of the test article are prepared.

Testarticle dilutions (in an appropriate solvent) are added to the pre-plated cells.

The plates are incubated for 24 hours at 37°C, 5.0 % COs.

MTT solution is added to each well, and the plates are incubated for 30 minutes.

Culture medium is carefully aspirated from each well.

DMSO is added to each well to lyse the cells and solubilize the formazan salt formed.

The plates are read using a microplate reader, at 550 nm light.

0. Xenometrix software uses the ODs;, readings to calculate cellular viability at each

- test article dose. The software also converts the ODj5, changes, relative to those seen
at the zero dose to an estimate of cellular viabiliry percentages.

RSN YE I S

— \D 00~ O W

Comments

The Cyto-Tox assays performed as a part of this service:
* Were performed in triplicate, (n = 3).

» Were performed in the absence of S9.

* Used distilled water as solvent.

* Used quality controlled reagents and cells.

* Incorporated a range-finding pre-Assay.

* Followed Cyto-Tox Version 1.0 guidelines.

Cirrex, Inc. Study # Cit-0596 Page 7 of 19



IV.IL. Metabolic Activation

The assays performed in this report were done so in the absence of S9 fraction and
therefore did not include exog. nous metabolic activation.

IV.IIL Test Article Preparation
The test article provided was mixed with sterile, distilled water to make a stock solution

as noted below. This stock solution was made up immediately prior to use and remaining
stock was discarded after use.

Citex Liquid | 1.0 mg/ml | H,0

V. DATA ANALYSIS
V.I.  Cyto-Tox Calculations

Determination of Percentage Viabiliry

Cytotoxicity is determined by conversion of MTT to the formazan salt chromophore,
measured by optical density at 350 nm. The viability of cells at a given dose compared to
the control (zero dose) viability was determined by dividing the zero dose ODs;, reading,
by the OD;;, reading obtained at each dose level, The ODsso values are linear up to 2.0,

which is higher than the 0.2 to 1.0 maximum normally reached with confluent, healthy
cells.

r nl) 7
20Dy
1=
"p
WV, = f*——”o =x100%
ODsso
i=1
ny
L J
where:
%V, = percentage viability at dose n
np = number of replicates taken for dose D (3)
ng = number of replicates taken for dose 0 (control, 3)

OD550 = the ODSSO Value

In some cases more or fewer replicate wells will be employed in this calculation.

Citrex, Inc. Study # Cit-0396 Page 8 of 19
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Student’s f-tests were used to determine significance (af the o = 0.05 level) for percentage
viabilities less than or greater than 100 %. The Student’s t-test was performed to test the
null hypothesis for every’ __i.centration of compound in comnarison to the zero-dose
control. Because the samples have different variance, the following formula was used:

_x)]

[ =
Fsi] [s2]

Lm L
where:
X, = the mean viability value for sample 1 (zero dose control)
X, = the mean viability value for sample 2 (concentration #)
S; = the variance of viability value 1
S; = the varance of viabilitv value 2
n, = the number of viability measurements taken for mean viability value 1
n

= the number of viability measurements taken for mean viability value 2

The degress of freedom value was determined by the smaller of the values ni-1 or n,-1.

In this case the control viability mean is a product of three replicates, and therefore 2
degrees of freedom were applied.

V.III. Archived Dara
Raw data for this study are located in Xenometrix laboratory notebooks as follows:

Notebook | User Pages
117/TRL | Shannon Beard | 13
117/TRL | Shannon Beard | 18

Cimex, Inc. Study # Cit-0596 Page 9 of 19
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VI. RESULTS

VLI Test Article Citrex Liquid

Citrex, Inc. Study # Cit-0596
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VII. DATA ANALYSIS
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Data Analvsis
VILI. Citrex Liquid

Citrex, Inc. Study # Cit-0596

Cyto-Tox Assay

The r=st article was soluble up 100 pg/ml in sterile, distilled waer.

\"o } "ecipitate was seen at any dose. The ¢ase range was from 0.2
OO pg/ml in doubling increments. Data can be found in Table

1, and Figures 1 and 2, and is summarized in the table below.

Cell Line' NOEL" | LC30

RKO (Colon) 08 pg/ml | 17.0ug/ml
NT2 (Neuronal) Slupg/ml | 8.0ug/ml
MES (Lung) 02pg/ml | 29.5pg/ml
KC (Skin) 0.8 pg/ml | 5.5 ug/ml
ACHN (Kidnev) 5lug/ml | 21.0 pg/ml
HepG2 (Liver) 0O4ug/ml | 335uwyml

NB. MTT data generated in these assavs give an index of cell
viability, but is, in reality a measure of cells with respiratory
competence. [n the descriptions below viability is therefore used
as a quantitative measure derived from MTT data, bur may not be
equivalent to cloning efficiency.

'k ev to cell lines: RKO = human colon, NT2 = human neuronal,

MES = human lung, KC = human skin, ACHN = human kidney,
HepG’ = human liver.

NOELs are determined as the highest dose resulting in no
staustcally significant change (at the « = 0.05 level) in viability.

" LC50s are determined directly from dose-response curves seen in
Figure 1.

All 6 cell lines showed viability reductions below 50 % over the
dose range employed. All six lines also showed viability
reductions in 2 dose-response manner, for at least part of the dose-
range. Two lines (HepG2 and MES) showed statistically
significant increases in viability at the lower doses used (HepG2 to
137.06 % of control values at 0.8 pg/ml and MES to 115.29% of
control values at 1.6 ug/ml). No line showed an overall increase in
viability across the entire dose range. With the-exception of the
initial viability increases mentioned above, the six lines responded
In a similar qualitative manner. Figure 1 shows the dose-
dependent changes in viability for all six lines across the entire
dose range. From approximately 12.5 po/ml and higher, the lines
respond very similarly, with viabilities determined by the dose-
responses seen at the lower doses. The HepG?2 liver line appears to

Page 16 of 19
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be the least sensitive to the cytotoxic effects of Citrex Liquid. The
NT?2 cell line appears to be the most sensitive overall, dropping @
marginal levels of viabi*'rv at 25 pg/ml. The four other lines are
arrayed in dose-response patters between these ‘- - extremes,
; which remain largely in the same relative orentation at all doses
above 12.5 pg/ml. All six lines snowed only marginal levels of
viability (less tnan 5.0 %) at the highest dose.
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Appendix 1: Definitions
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No Observed v, cct Level (NOEL)
The highest exposure level at which there is no statistically significant increase arove
background for gene induction, and at which there is no reduction in cell viabiliry.

Lethal Concentration ;5 (LC50)
The dose of test article that is estimared to cause 50 % mortality in the exposed population.

In CAT-Tox (L) and CAT-Tox (D) Stress Gene Assays and the Cyto-Tox Assay, LC350s are
recorded based on the results of MTT viability assays performed concurrent with the assay.

LC50s represent those concentrations which therefore reduce the MTT value to 50 % of that of
the negative control.

In the Genetic Toxicology Assays (Ames II, Yeast DEL and £.coli Trp), LC30s are determined
from viability platings performed either as an integral part of the assay (Yeast DEL) or as an
option (Ames [l and £.coli Trp). In each case, LC50s will be determined from the mean number

of surviving colonies at each dose, relative to the mean number of surviving colonies at the zero
dose (negative control).

Statistical significance

Two criteria are imposed on the determination of statistical significance in Xenometnx in virro
assays:

1. Significance is determined at the & = 0.03 level

2. The assays are performed in triplicate (n = 3) giving 2 degrees of freedom (df).

Using these criteria a Students /-test is emploved in order to reject or accept the null hypothesis
(H,) that the means compared (e.g. mean fold induction at dose n and mean fold induction at the
zero dose (1.0)) are the same. Using these criteria a r-test value of 2.92 or greater permits

rejection of H, and, at the « = 0.03 level (95 %), a determination of statistically significant
increase (e.g. in fold induction over basal level)

Cirrex, Inc. Study # Cit-0596 Page 19 of 19



Test Summary

The test article, Citrex 2, was analyzed at Xenometrix in May, 1987. The
following is a brief summary of the data obtained:

L ]

Citrex 2 inhibited bacterial growth by 50% (at the individual cell level) at a
concentration of 9 ppm (8 pg/mi).

By monitoring the activity of 16 bacterial genes during exposure of these
bacteria to Citrex 2, it was seen that a gene which carresponds to changes in
bacterial cell membranes became active. This may indicate that the bacteria
are experiencing membrane changes or damage when exposed to Citrex 2,
and that this is the mechanism for the reduction in bactenal growth.

Among bacteria, Ames strains of Salmonella appeared to be more sensitive
than £. cofi upon expesure to Citrex 2.

Citrex 2 was also tested in the Ames Il Salmonella Mutational Spectra assay
over two orders of magnitude dosing. At no dose tested did this test article
indicate any mutagenic activity in any of the eight Salmonella strains tested.

In conclusion: Citrex 2 appears to be effective at killing two different species of
test bacteria. The mechanism of bacterial cell death may be concurrent with
membrane changes induced by Citrex 2. From the data obtained, the test
article does not cause mutations ( a fundamental cancer-causing event) in the

absence of exogenous metabolism.

Sincerely,

J?ﬁn Schneider
Client Research Laboratory





