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Dear Sir or Madam:

As a follow-up to the above-noted submission concerning methylmercaptopropion-
aldehyde (MMP; CASRN 3268-49-3), or as a separate submission, Union Carbide Corporation
herewith submits the following information. This information concerns a positive in vitro
mutagenicity test and a positive in ¥ivo genotoxicity test with an impure sample of MMP. The
results of the preliminary (unaudited) findings are described below.

Test Material

MMP was 97.1% pure with the following impurities:

Acetaldehyde = 0.15%
Methyl mercaptan = 03 %
Acetone = 0.6 %
Acrolein = 0.05%
Acetic acid = 0.25%
Pyridine = 0.3 % TN
Hydroquinone = 0.1 % ?]?‘l }ﬂ
Benzene = 0.0002% e U W
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L5178Y/tk+- Mouse Lymphoma Cell Forward Mutagenesis Assay

Dimethyl sulfoxide was used as solvent and diluent. Studies were conducted in the presence and
absence of metabolic activation (S9 liver homogenate from Arochlor 1254-induced male Sprague-
Dawley rats). A preliminary range-finding assay was conducted up to 10 pul ml! in the presence
and absence of metabolic activation; and based on the findings the highest concentration of MMP
selected for testing was 1.0 pl mi-L.

In a first mutagenesis assay, with test concentrations of 0.0001-0.0562 pl ml-! without metabolic
activation and 0.0562-0.562 pul ml-! with metabolic activation, no concentrations tested yielded
survival in the range 10-20%. Therefore a second assay was conducted using MMP
concentrations of 0.001-0.04 pl ml! without S9 and 0.01-0.25 pl ml* with §9. Clear
concentration-related increases in mutation freguencies were obtained both with and without S9
(see atttached Table 1). Colony size analysis (attached Table 2) showed concentration-related
increases in 6 mutants in the presence and absence of S9, and slight increases in A mutants only at
the highest concentrations tested. Thus MMP induced both gene and chromosomal mutations,
but primarily chromosomal mutations, at the tk focus in L5178Y mouse lymphoma cells.

‘Mouse Bone Marrow Micronucleus Test

Based on a probe study, male and female CD1 mice were exposed nose-only for one hour on each
of ten successive days to 37.4, 68.5 and 155.6 ppm MMP vapor. Bone marrow was collected 24-
hr after the second exposure. An air exposed group served as a control. There were five males
and five females for each exposure group. A positive control group received an intraperitoneal
injection of triethylene melamine (0.4 mg kg-1). Results are shown in appended Tables 3 (male
mice) and 4 (female mice).

For the air and MMP groups there was no effect on the proportionate ratio of polychromatophilic
to normochromic erythrocytes, indicating an absence of bone marrow toxicity. For male mice
there was a statistically significantly increase in the number of micronucleated polychromatophils
(expressed as a proportion of total polychromatophils) at all exposure concentrations. For female
mice, the number of micronucleated polychromatophils was increased at all exposure
concentrations, but without statistical significance. Clear positive results were obtained with the
positive control material (triethylene melamine).

In Summary

An impure sample of MMP produced positive results with an in vitro L5178Y/tk*- mouse
lymphoma cell mutagenesis assay both in the presence and absence of metabolic activiation.
Exposure of mice to MMP vapor produced a clear increase in bone marrow micronucleated
polychromatophils in males, but an equivocal result in females. The mouse micronucleus test
accords with the primarily o colony response in the L5178Y lymphoma assay. In a Salmonella
typhimurium reverse mutation assay, conducted in both the presence and absence of S9, no
mutagenic response was seen in strains TA98, TA100, TA1535, TA1537, and TA1538.
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Copies of the final (audited) reports will be sent to the Agency promptly after they issue.
Please contact the undersigned with questions, if any, at 203/794-5230.

Very truly yours,

William C. Kuryla, Ph.D.
Associate Director
Product Safety

WCK/cr
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TABLE 1. Results from definitive L5178 Y/tk* mouse lymphoma forward cell mutagenesis
assay with methyhnemaptoproplonaldehydc in the prcsence (+) and absence (-) of

metabolic activation.* -
"Chemical +-89 Conc/ml RSG(%) RIG(%) MFx10® [MFx10® Notes
DMSO - 00 u1 101.96 10521 70
DMSO - 1001 98.04 "N 58
MTP ‘- 0.001 u} 89.70 100.95 §6 -
MTP - 0.010 ut 80.96 106.50 77 13
MTP . 0.015 ul 60.95 7095 o4 30
MTP - 0.020 ul 57.89 47.70 117 83
MTP - 0.025 pl 44.96 85.18 14 80 °
MTP - 0.030 ui 799 1737 174 110 L )
MTP - 0.035 i 17.7¢ 798 281 217 L )
MTP - 0.040 i 768 2.40 545 "2 o
Hycanthone - 7Spg 46.05 3330 296 233 *
Hycanthone - 100 g 50.40 27.01 289 225 L )
DMSO * 100 ul 88.23 9723 43
DMSO * 100 11177 10036 47
MTP . 00 99.92 91.41 41 -
MTP * 005 n} 89.20 81.09 26 -
MTP ¢ 010 6839 4832 (14 23
MTP . 015 459 27.00 a5 ®
MTP * 020 ud 235 11.66 228 184 oo
MTP . 025 b 1024 235 64 602 *
Cydopghosphamide < 2Syug 97.71 4020 an 176 oo
Cydophosphamids 30ug 61.07 uwe 317 272 oo
sRSG = Relative suspension growth

RTG = Percent relative total growth

MF = Mutant frequency

IMF = Induced mutant frequency

Notes: o IMF 270x10%

e IMF 2100x10%¢
e DMSO = dimethyl sulfoxide
e MTP = methylmercaptopropionaldehyde




TABLE 2. Differential and total colony mutation frequencies in a definitive L5178 Y/tk*- mouse
lymphoma forward mutagenesis assay with methylmercaptopropionaldehyde in the
presence (+) and abence (-) of metabolic activation.*

30ug 269 I n7

Concentration of ] A Total
Chemical -89 chemical/ml MFx106 MFx10¢ MF x10¢

DMSO - 100 3 3¢ 70
DMSO - 100 ! - 28 20 58
MTP - 0.001 ut 24 29 86
MTP - 0.010 pt e [Y 77
MTP - 0.015 pl ') 23 9¢
MTP . 0.020 pl 86 30 1?7
MYP . 0.025 1 118 26 144
MTP - ©0.030 ! 115 $1 17¢
MTP - 0.035 ur* 217 64 28
MTP - 0.040 pur* @27 115 545
Hycanthone - 75ug 203 93 296
Hycanthons - 100ug 211 ) 78 298
DMSO . 100 ! 22 20 o
DMSO . 100 1 22 2¢ 'Y
MIP . 001 18 26 41
MTP N 0.05 ul 16 10 26
MTP . 0.30 ! 52 15 67

| MTP . 015 s9 .26 (1
MTP . 020 194 1 228
MTP . 025 ur* 538 109 - 647
Cydophosphamide < 25pg 177 4 an
Cydophosphamide

sMF = Mutation frequency
DMSO = dimethyl sulfoxide
MTP = methylmercaptopropionaldehyde




TABLE 3. Results of mouse bone marrow micronucleus assay with methylmercapto-

propionaldehyde with male mice.*
Chemical AvengeDose  Animal#  PCERaticc MN/PCE(k) MN/NCE (%) Notes
Air N/A 1 17.81 0.00 0.50
2 14.89 0.00 0.50
3 10.96 2350 0.00
4 11.96 2.50 0.00
5 16.55 2.50 0.00
Ratios/Dose: 14.40 150 0.20
MTP S4ppm 1 1.9 0.00 0.00
2 24.58 10.00 0.00
3 15.09 0.00 202
4 16.8 0.00 1.01
5 9.95 10.00 0.00
Ratios/Dose: 15.85 4.00 0.60 ®
MTP 885ppm 1 16.86 7.50 . 1.0
2 10.92 250 0.50
3 17.38 10.00 1.0
¢ 10.45 10.00 0.50
5 10.95 0.00 0.00
Ratios/Dose: 13.32 6.00 060 eee
MTP 156 ppm 1 17.86 10.00 0.00
2 1292 15.00 0.00
3 11.92 0.00 2.01
4 12.98 .00 3.03
5 12.9¢ 0.00 1.0 :
Ratios/Dose: 13.72 6.00 1.21 L 2 J
TEM Odmg/ig 1 798 20.00 3.02
2 9 15.00 1.00
3 1.00 10.00 0.00
4 7.98 30.00 0.00
3 10.96 15.00 0.00
Ratios/Dose: 659 18.00 080 eeee

*PCE ratio = ratio of polychromatophilic erythrocytes/nomochromic erythrocytes
MN/PCE = natio of micronucleated polychromatophils/polychromatophilic erythrocytes
MN/NCE = ratio of micronucleated polychromatophils/normochromic erythrocytes
MTP = methylmercaptopropionaldehyde

TEM = triethylene melamine (positive control)

Statistical significance: 0 = p<0.05; 00 = p<0.02; 000 p = <0.01; 0000 p = <0.001




TABLE 4. Results of mouse bone marrow micronucleus assay with methylmercapto-
propionaldehyde with female mice.

Lhemical AvemngeDose  Animalt ECE Ratio® MN/PCE(K) MN/NCE (%) Naotes

Alr N/A 1 12.86 0.00 0.00
2 23.67 0.00 2.02
3 14.88 0.00 201
4 6.98 0.00 0.00
5 6.98 0.00 201
Ratios/Dose: 13.10 0.00 1.21
MTP FAppmm 1 129 0.00 0.00
2 16.77 0.00 - 0.00
3 993 0.00 0.00
4 19.72 0.00 201
5 28.0 0.00 303
Ratios/Dose: 17.58 0.00 1.01
MTP 885ppm 1 19.72 5.00 1.01
2 13.93 0.00 0.00
3 16.88 0.00 2.02
4 34.35 0.00 203
5 14.90 800 0.00
Ratios/Dose: 19.99 2.00 1.01
MTP 1556 ppn 1 Y 0.00 1.01
2 14.88 5.00 2.01
3 149 0.00 0.00
4 16.88 5.00 1.01
S 23.88 0.00 2.04
Ratios/Dose: 18.64 200 1.1
TEM 4mg/ig 1 10.92 35.00 0.00
2 9.96 30.00 1.01
3 3.00 15.00 201
4 .94 0.00 0.00 '
5 598 5.00 0.00
Ratics/Dose: 7.97 17.00 060 - eoee
*PCE ratio = ratio of polychromatophilic erythrocytes/normochromic erythrocytes
MN/PCE = natio of micronucleated polychromatophils/polychromatophilic erythrocytes
MN/NCE = ratio of micronucleated polychromatophils/normochronic erythrocytes
MTP = methylmercaptopropionaldehyde
TEM = triethylene melamine (positive control)

Statidtical significance: 0000 = p <0.0001




