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Acute oral toxicity testing in laboratory animals is used to characterize the Comparison to the Registry of Cytotoxicity M i D

hazard associated with human exposure to a substance. In October, 2000, | Rimosu s

the International Workshop on In Vitro Methods for Assessing Acute Systemic

Toxicity reviewed the validation status of in vitro methods directed toward . s " 3

reducing and refining the use of laboratory animals for acute toxicity testing . : £

(ICCVAM 2001a). Participants considered the use of in vitro cytotoxicity — 2 5 §

assays to predict acute in vivo lethality (Spielmann et al. 1999) to be 27,

sufficiently reliable that guidance should be published for using these assays = i

to estimate starting doses for acute oral lethality tests. Guidance Document e « %, o . G

on Using In Vitro Data to Estimate In Vivo Starting Doses for Acute Toxicity E ¢ oS S T b e T R

(ICCVAM 2001b) provides details and examples on how to execute this S 400- s

approach. 3 . . - F}gure 6. Lri]near re]gression acrlnalyses for I3T3 and NHK NRU teslt methods oln regression

. : : : o of 58 RC chemicals. 3T3 and NHK NRU linear regressions use log ICs results (geometric

'(F:he ;’a“?at'?hn SItEUdyI Or%.an'zefd AI?I%/ the I,;Iat'c_)l_nal.TO)l('CQIO%yNFI) rf[)r?rgm IIQItIegaE?Ae'PI\C/:Iy § 10- i ’ . mean of 3 labs) with log LDso reference values (P%ris et al. 2003)9_Left panel e(ﬁows_ 3T3
enter for the Evaluation of Alternative Toxicological Methods ( ) s B NRU results (70 chemicals) with NHK regression and 58 RC chemical regression (Fig. 1)

and the European Centre for the Validation of Alternative Methods (ECVAM) while right panel shows NHK NRU results (71 chemicals) with 3T3 regression and 58 RC

Implements the Guidance Document approach as well as another workshop 1- chemical regression. No laboratory achieved sufficient toxicity for calculation of an ICso for

recommendation to evaluate the ability of in vitro data from rodent and carbon tetrachloride (both assays) or methanol (3T3 assay). Simultaneous comparison of

human cells to predict rodent in vivo LD50 data and human in vivo mortality slope and intercept showed that neither the 3T3 regression (p = 0.929) nor the NHK regression

0.1 - - (p = 0.144) was different from the 58 RC chemical regression.

data. This poster 0.1 1 10 100 1000 10000 100000
 compares the results of the validation study to those of the Reqistry of
Cytotoxicity (RC) (Halle 2003), on which the Guidance Document

(ICCVAM 2001Db) is based,
» reports the reliability and accuracy of the in vitro test methods, and
e reports the reduction of animal use for acute oral toxicity testing when
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Figure 2. Comparison of reference LDso values to RC LDso values
Reference LDso values were geometric means of acceptable LDso values identified during

a literature review (Paris et al. 2003). RC LDs, values were based largely on the 1983/84 Table 1. Predictionof GHS Toxicity Category* by 3T3 and NHK NRU Regressions

Registry of Toxic Effects of Chemical Substances®.
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Figure 1. Regression between cytotoxicity (ICsox) and rodent acute oral LDso values
for the 58 Registry of Cytotoxicity chemicals tested in this study.

The Guidance Document approach (ICCVAM 2001b) uses the RC regression, which
IS based on in vitro — in vivo data from 347 chemicals, to predict starting doses for acute

Table 2. Estimated Reduction of Animal Use for the Up-and Down Procedure?
Using 3T3 and NHK NRU Assays to Predict Starting Doses

oral toxicity assays from in vitro cytotoxicity data. The RC ICsox values are geometric
means of multiple endpoints and cell types while the LDso values come largely from the
1983/84 Registry of Toxic Effects for Chemical Substances (Halle 2003). The RC

regression is: log (LDso) = 0.435 log (ICso) + 0.625; R2=0.452. The regression of the 58 & 373 NRU Lategory Dose S B e
chemicals (usrng RC data) in common with the RC was significantly different from the - 373
< 5 mg/kg 11.2 2.3 10.1 29 1.1 (10%)
RC regression for 347 chemicals when slopes and intercepts were simultaneously 5.50 ma/ks riph o oy 27 02(2%)
compared (p < 0.0001). 50 - 50-300 mg/kg 7.8 2.0 8.3 23 -06(-8%)
300-2000 mg/kg 8.6 2.4 8.3 2.3 0.4 (4%)
40 —& v o - 3'2 o
> mg/kg . ; : s . %
NHK
30 —] < 5 mglkg 11.2 23 10.6 2.7 (59/)
5 5-50 mg/kg 9.7 24 9.9 2.8 2 (-2%)
-— 50-300 mg/kg 7.8 2.0 8.2 2.2 5 (-6%)
300-2000 mg/kg 8.6 2.4 8.1 2.3 0 6 (6%)
I i . : 2000-5000 mgkg 9.1 2.9 10.7 29  1.7(15%)
Stu dy Obj ectives ? 1N5 2|\'15 1”2 1”:# ~ORo Ak = 22 o2 4128

To further standardize and optimize two in vitro cytotoxicity protocols in
order to maximize intra- and inter-laboratory reproducibility.

To assess the accuracy of two standardized in vitro cytotoxicity assays
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'Results produced by simulation modelling using reference LDs, values determined in this study as the
true LDso. Up-and-Down Procedure from OECD (2001) and EPA (2002).

Us:ng the 3T3 and NHK NRU regressions in Figure 6.

*Comparing default starting dose (175 mg/kg) with cytotoxicity predicted starting dose. Negative savings
indicate more animals were used (compared with default).

for estimating rodent oral LDso values and human lethal concentrations
across the five Globally Harmonized System (GHS; UN 2003) categories
of acute oral toxicity as well as unclassified toxicities.

« To estimate the reduction and refinement (i.e., reduced deaths) in animal
use that would result from using in vitro cytotoxicity assays to estimate
starting doses for in vivo acute toxicity testing.

 To generate high quality in vivo and in vitro databases that can be used
to support investigation of other test methods necessary to improve the
accuracy of in vitro assessments of acute systemic toxicity.

8

Conclusions

« The ICso and LDso data collected for this study were similar to those used
In the RC (Figs 2 and 3).

 The ICso for the positive control, SLS, was consistent throughout the study
except for changes in the NHK SLS ICso at one lab due to change in cell
culture methods (i.e., decrease in culture flask size and omission of
fibronectin/collagen coating).

» Intralaboratory reproducibility for reference chemicals was the same for
both assays (mean CV= 26%), but interlaboratory reproducibility was
better for the NHK assay (mean CV = 28% vs 46% for 3T3) (see Fig. 5).

« Judging by goodness of fit (i.e., R2 values), 3T3 ICso values had a better
correlation with acute oral LDso values (see Fig. 6).

 The 3T3 regression had higher accuracy than the NHK regression for
GHS acute oral toxicity category predictions (34% vs. 25%) (see Table 1).

« For the chemicals tested, animal savings using the NRU methods for
estimating starting doses for the Up—and—Down procedure for acute
systemic toxicity were slightly greater for the 3T3 assay than for the NHK
assay (see Table 2).

 Areliable database of in vitro and in vivo toxicity values has been
established for 72 chemicals. These data can be used to investigate
other test methods necessary to improve the accuracy of in vitro
assessments of acute systemic toxicity for chemicals that poorly fit the
in vitro-in vivo regressions.
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Figure 4. Variability of the positive control, SLS, ICso
Bars show mean ICso values from each lab. Error bars show standard deviation. Fig.
4a shows 3T3 NRU data look similar among the labs and phases, however, ANOVA
indicated significant differences (p< 0.05) among labs with phases combined (p=0.006),
but not among phases when labs were combined (p=0.304). Fig. 4b shows a change
iIn NHK SLS ICso at FAL between Phases Ib and I, which was due to a change in cell
culture methods (i.e., decrease in culture flask size and omission of fibronectin/collagen
coating). ANOVA showed significant differences (p< 0.05) among labs with phases
combined (p<0.001), and among phases when labs were combined (p<0.001).

Study Design

Test 72 reference chemicals in neutral red uptake (NRU) assays using
mouse fibroblast (BALB/c) 3T3 cells and normal human keratinocytes
(NHK).

NHK NRU

B NHK Pooled Intralaboratory CV
B NHK Interlaboratory CV

3T3 NRU

EE 373 Pooled Intralaboratory CV
B 373 Interlaboratory CV

Study Phases

Lab 1
[JLab 2
@ Lab 3

Phase la: Laboratory Evaluation — Completed Nov 2002 ai

Development of positive control database for each laboratory (N=3)

e Test positive control chemical (sodium laurel sulfate [SLS]) with each _
test method in at least 10 replicate NRU tests. 2 .00l B
e Calculate mean ICsp + 2 standard deviations for each test method/lab s T T
for acceptance criteria for positive control performance in subsequent 5 . References
testing. 8
Phase Ib: Laboratory Evaluation — Completed May 2003 E 50- EEVX?Qo%ftgaéﬁgfg;’g_b’ffgg?1 o106
Limited chemical testing for possible protocol refinement = Halle W. 2003. ATLA 31:89-198.
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 Each lab tests the same three coded chemicals of varying toxicities
three times with each assay.

 Refine protocols and repeat, if necessary, until acceptable
reproduciblility is achieved.
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Phase II: Laboratory Qualification — Completed Nov 2003

 Each lab tests nine coded chemicals covering the range of GHS
toxicity categories. Three replicate tests/chemical for each assay.

e Assure that corrective actions taken in Phase | have achieved the
desired results.

* Further refine protocols and re-test if necessary to achieve acceptable
results.

* Finalize protocols for Phase lIl.

Figure 5. Reproducibility of 3T3 and NHK NRU by coefficient of variation analysis
%Coefficient of variation (CV) = standard deviation/mean X 100. Boxes show median,
first quartile, and third quartile. Error bars show range. Total number of chemicals is
less than 72 because of insufficient toxicity to produce an ICso for some chemicals in
some or all laboratories. Intralaboratory CV values are shown for each laboratory and
each assay (pooled laboratory data). Mean intralaboratory CV = 26% for 3T3 and for
NHK. Mean interlaboratory CV = 46% for 3T3 and 28% for NHK.
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Phase Ill Neutral Red Uptake Protocols for 3T3 and NHK cells are available at:
http://iccvam.niehs.nih.gov/methods/invitro.htm

Phase Ill: Laboratory Testing Phase — Completed Jan 2005

 Each lab tests 60 coded chemicals three times using the standardized
and optimized protocol for each assay.
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