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APPENDIX A
 
SUMMARY OF NONNEOPLASTIC LESIONS 


IN RATS AND MICE
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A-2 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE A1 
Summary of the Incidence of Nonneoplastic Lesions in Male Rats in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Disposition Summary 
Animals initially in study 
Early deaths 

Natural death 
Survivors 

Terminal sacrifice 

Animals examined microscopically 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

1 

9 

10 

10 

10 

10 

Alimentary System 
Liver 

Hepatodiaphragmatic nodule 
Pancreas 

Infiltration cellular, focal, lymphocyte 

(10) 

(10) 
4 (40%) 

(10) 
1 (10%) 

(10) (10) (10) (10) 

(10) 
4 (40%) 

Cardiovascular System 
Heart 

Myocardium, infiltration cellular, focal, 
lymphocyte 

(10) (10) 

2 (20%) 

Endocrine System 
None 

General Body System 
None 

Genital System 
None 

Hematopoietic System 
Lymph node (1) 

Mediastinal hyperplasia 1 (100%) 

Integumentary System 
None 

Musculoskeletal System 
None 

Nervous System 
None 

a 
Number of animals examined microscopically at the site and the number of animals with lesion 



A-3 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE A1 
Summary of the Incidence of Nonneoplastic Lesions in Male Rats in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloride 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Respiratory System 
Nose (10) (10) (10) (10) (10) (10) 

Goblet cell, hypertrophy 1 (10%) 2 (20%) 2 (20%) 1 (10%) 3 (30%) 7 (70%) 

Special Senses System 
None 

Urinary System 
None 



A-4 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE A2 
Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Disposition Summary 
Animals initially in study 
Survivors 

Died last week of study 
Terminal sacrifice 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

1 
9 

Animals examined microscopically 10 10 10 10 10 10 

Alimentary System 
Liver 

Hepatodiaphragmatic nodule 
Pancreas 

Infiltration cellular, focal, lymphocyte 

(10) 
1 (10%) 

(10) 
2 (20%) 

(10) 

(10) 
1 (10%) 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 
None 

Genital System 
Ovary (10) (1) (1) (10) 

Cyst 1 (100%) 
Bilateral, cyst 1 (100%) 

Uterus (10) (10) 
Hydrometra 2 (20%) 

Hematopoietic System 
Lymph node (1) 

Mediastinal hyperplasia 1 (100%) 

Integumentary System 
None 

Musculoskeletal System 
None 

Nervous System 
None 

a 
Number of animals examined microscopically at the site and the number of animals with lesion 



A-5 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE A2 
Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloride 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Respiratory System 
None 

Special Senses System 
None 

Urinary System 
None 



A-6 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE A3 
Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Disposition Summary 
Animals initially in study 
Survivors 

Terminal sacrifice 

Animals examined microscopically 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Alimentary System 
Stomach, forestomach 

Epithelium, hyperplasia, diffuse 
(10) (10) 

1 (10%)     

Cardiovascular System 
None 

Endocrine System 
Adrenal cortex (10) (10) 

Subcapsular, hyperplasia, focal 1 (10%) 1 (10%)     

General Body System 
None 

Genital System 
None 

Hematopoietic System 
Spleen (10) (10) 

Hematopoietic cell proliferation 1 (10%)     

Integumentary System 
None 

Musculoskeletal System 
None 

Nervous System 
None 

Respiratory System 
None 

a 
Number of animals examined microscopically at the site and the number of animals with lesion 



A-7 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE A3 
Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloride 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Special Senses System 
None 

Urinary System 
Kidney (10) (10) 

Renal tubule, vacuolization cytoplasmic, 
focal 9 (90%) 8 (80%) 



A-8 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE A4 
Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Disposition Summary 
Animals initially in study 
Early deaths 

Natural deaths 
Survivors 

Died last week of study 
Terminal sacrifice 

Animals examined microscopically 

10 

10 

10 

10 

10 

1 

10 

10 

1 

10 

10 

10 

10 

10 

2 

1 
7 

10 

Alimentary System 
Salivary glands 

Infiltration cellular, focal, lymphocyte 
(10) 

1 (10%) 
(8) 

Cardiovascular System 
None 

Endocrine System 
Adrenal cortex (10) (7) 

Subcapsular, hyperplasia, focal 10 (100%) 7 (100%)    
Thyroid gland (10) (8) 

Ectopic thymus 2 (20%) 1 (13%) 

General Body System 
None 

Genital System 
Uterus 

Endometrium, hyperplasia, cystic 
(10) 

1 (10%) 
(8) 

1 (13%)     

Hematopoietic System 
Spleen 

Hematopoietic cell proliferation 
Thymus 

Atrophy 

(10) 
3 (30%) 

(10) 

(7) 
1 (14%) 

(7) 
1 (14%)     

Integumentary System 
None 

Musculoskeletal System 
None 

a 
Number of animals examined microscopically at the site and the number of animals with lesion 



A-9 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE A4 
Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloride 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Nervous System 
None 

Respiratory System 
None 

Special Senses System 
None 

Urinary System 
Kidney (10) (8) 

Hydronephrosis 1 (10%) 



A-10 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 
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APPENDIX B 
CLINICAL PATHOLOGY RESULTS 

TABLE B1 

TABLE B2 

Clinical Pathology Data for Rats in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloride  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hematology Data for Mice in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloride  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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B-2 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE B1 
Clinical Pathology Data for Rats in the 3-Month Gavage Study of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Male 

Hematology 

n 
Day 4 8 8 6 8 8 7 
Day 24 10 9 10 10 10 10 
Week 14 10 10 10 10 9 10 

Hematocrit (%) 
Day 4 39.8 ± 0.8 39.5 ± 1.1 38.1 ± 0.9 40.4 ± 0.8 39.2 ± 0.6 41.2 ± 1.1 
Day 24 46.8 ± 0.6 46.9 ± 0.8 47.3 ± 1.2 46.2 ± 0.5 46.6 ± 0.6 46.7 ± 0.5 
Week 14 47.3 ± 0.5 47.6 ± 0.3 47.0 ± 0.4 48.4 ± 0.3 48.1 ± 0.7 48.5 ± 0.4 

Hemoglobin (g/dL) 
Day 4 13.5 ± 0.3 13.3 ± 0.3 13.0 ± 0.3 13.6 ± 0.3 13.3 ± 0.2 13.9 ± 0.4 
Day 24 15.7 ± 0.3 15.7 ± 0.2 15.7 ± 0.4 15.7 ± 0.1 15.5 ± 0.2 15.9 ± 0.2 
Week 14 

Erythrocytes (10
6
/µL) 

15.9 ± 0.2 15.9 ± 0.1 15.9 ± 0.1 16.1 ± 0.1 16.1 ± 0.2 16.4 ± 0.2* 

Day 4 6.22 ± 0.10 6.15 ± 0.16 5.93 ± 0.13 6.26 ± 0.15 6.10 ± 0.10 6.47 ± 0.15 
Day 24 7.22 ± 0.12 7.24 ± 0.11 7.24 ± 0.18 7.07 ± 0.07 7.15 ± 0.12 7.13 ± 0.06 
Week 14 

Reticulocytes (10
6
/µL) 

8.36 ± 0.10 8.38 ± 0.05 8.32 ± 0.06 8.48 ± 0.06 8.33 ± 0.14 8.53 ± 0.06 

Day 4 0.48 ± 0.03 0.48 ± 0.02 0.46 ± 0.02 0.46 ± 0.02 0.49 ± 0.03 0.44 ± 0.02 
Day 24 0.40 ± 0.02 0.37 ± 0.02 0.39 ± 0.03 0.37 ± 0.02 0.38 ± 0.02 0.34 ± 0.02 
Week 14 0.22 ± 0.02 0.23 ± 0.01 0.23 ± 0.01 0.28 ± 0.02 0.31 ± 0.02 0.22 ± 0.01 

Nucleated erythrocytes/100 leukocytes 
Day 4 0.50 ± 0.19 1.63 ± 0.32 0.83 ± 0.40 1.13 ± 0.40 0.75 ± 0.25 0.86 ± 0.40 
Day 24 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
Week 14 0.10 ± 0.10 0.10 ± 0.10 0.30 ± 0.21 0.10 ± 0.10 0.33 ± 0.17 0.30 ± 0.15 

Mean cell volume (fL) 
Day 4 64.0 ± 0.3 64.1 ± 0.3 64.5 ± 0.2 64.8 ± 0.3 64.1 ± 0.2 63.7 ± 0.3 
Day 24 64.9 ± 0.3 64.8 ± 0.3 65.2 ± 0.3 65.2 ± 0.4 65.2 ± 0.4 65.7 ± 0.3 
Week 14 56.8 ± 0.2 56.9 ± 0.2 56.5 ± 0.2 57.0 ± 0.1 57.8 ± 0.3 56.8 ± 0.2 

Mean cell hemoglobin (pg) 
Day 4 21.7 ± 0.2 21.6 ± 0.2 21.9 ± 0.1 21.6 ± 0.1 21.8 ± 0.2 21.5 ± 0.1 
Day 24 21.8 ± 0.1 21.6 ± 0.1 21.7 ± 0.2 22.2 ± 0.2 21.8 ± 0.1 22.3 ± 0.1* 
Week 14 19.0 ± 0.1 19.0 ± 0.1 19.1 ± 0.1 18.9 ± 0.1 19.3 ± 0.1 19.2 ± 0.1 

Mean cell hemoglobin concentration (g/dL) 
Day 4 33.9 ± 0.3 33.6 ± 0.2 34.1 ± 0.1 33.5 ± 0.1 33.9 ± 0.2 33.8 ± 0.3 
Day 24 33.6 ± 0.1 33.4 ± 0.2 33.2 ± 0.3 34.0 ± 0.3 33.4 ± 0.1 34.1 ± 0.2 
Week 14 

Platelets (10
3
/µL) 

33.5 ± 0.1 33.4 ± 0.2 33.8 ± 0.1 33.2 ± 0.2 33.4 ± 0.2 33.81 ± 0.1 

Day 4 784.50 ± 31.15 775.25 ± 18.21 723.83 ± 44.01 708.00 ± 56.98 767.13 ± 33.76 755.29 ± 44.59 
Day 24 641.90 ± 28.67 692.89 ± 18.81 583.90 ± 22.69 565.40 ± 34.94 652.10 ± 32.55 623.10 ± 23.40 
Week 14 

Leukocytes (10
3
/µL) 

490.20 ± 13.04 552.90 ± 22.42 527.70 ± 19.21 553.90 ± 12.12* 556.56 ± 10.79** 538.10 ± 13.96 

Day 4 8.11 ± 0.29 7.78 ± 0.62 7.25 ± 0.33 8.06 ± 0.51 8.45 ± 0.46 8.69 ± 0.39 
Day 24 8.74 ± 0.34 8.99 ± 0.68 8.50 ± 0.39 8.24 ± 0.56 8.68 ± 0.43 8.14 ± 0.54 
Week 14 8.68 ± 0.52 

Segmented neutrophils (10
3
/µL) 

9.99 ± 0.54 9.31 ± 0.36 9.89 ± 0.36 10.43 ± 0.35 9.53 ± 0.43 

Day 4 1.40 ± 0.14 1.07 ± 0.16 1.43 ± 0.16 1.45 ± 0.16 1.41 ± 0.11 1.38 ± 0.19 
Day 24 1.30 ± 0.13 1.49 ± 0.27 1.01 ± 0.15 1.15 ± 0.11 1.23 ± 0.10 1.21 ± 0.15 
Week 14 1.17 ± 0.11 1.79 ± 0.10** 1.47 ± 0.12 1.44 ± 0.16 1.63 ± 0.19 1.69 ± 0.15 



B-3 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE B1 
Clinical Pathology Data for Rats in the 3-Month Gavage Study of Dimethylaminopropyl Chloride, Hydrochloride 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Male (continued) 

Hematology (continued) 

n 
Day 4 8 8 6 8 8 7 
Day 24 10 9 10 10 10 10 
Week 14 10 10 10 10 9 10 

Lymphocytes (10
3
/µL) 

Day 4 6.70 ± 0.29 6.69 ± 0.63 5.81 ± 0.27 6.56 ± 0.43 7.02 ± 0.45 7.24 ± 0.38 
Day 24 7.05 ± 0.36 7.10 ± 0.48 6.99 ± 0.37 6.73 ± 0.49 6.99 ± 0.36 6.66 ± 0.40 
Week 14 7.46 ± 0.51 

Atypical lymphocytes (10
3
/µL) 

8.12 ± 0.55 7.77 ± 0.29 8.37 ± 0.38 8.78 ± 0.40 7.72 ± 0.37 

Day 4 0.00 ± 0.00 0.00 ± 0.000 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
Day 24 0.00 ± 0.00 0.00 ± 0.000 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
Week 14 

Monocytes (10
3
/µL) 

0.00 ± 0.00 0.00 ± 0.000 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 

Day 4 0.00 ± 0.00 0.01 ± 0.01 0.01 ± 0.01 0.04 ± 0.03 0.01 ± 0.01 0.05 ± 0.03 
Day 24 0.37 ± 0.07 0.38 ± 0.06 0.46 ± 0.05 0.30 ± 0.06 0.39 ± 0.06 0.25 ± 0.06 
Week 14 

Basophils (10
3
/µL) 

0.02 ± 0.01 0.03 ± 0.02 0.06 ± 0.02 0.04 ± 0.02 0.01 ± 0.01 0.06 ± 0.05 

Day 4 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 
Day 24 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 
Week 14 

Eosinophils (10
3
/µL) 

0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 

Day 4 0.02 ± 0.01 0.01 ± 0.01 0.00 ± 0.00 0.00 ± 0.00 0.01 ± 0.01 0.01 ± 0.01 
Day 24 0.03 ± 0.01 0.02 ± 0.02 0.04 ± 0.02 0.06 ± 0.02 0.07 ± 0.03 0.02 ± 0.01 
Week 14 0.03 ± 0.01 0.05 ± 0.02 0.01 ± 0.01 0.05 ± 0.02 0.01 ± 0.01 0.06 ± 0.02 

Clinical Chemistry 

n 
Day 4 10 10 10 10 10 10 
Day 24 10 9 10 10 10 10 
Week 14 10 10 10 10 9 10 

Urea nitrogen (mg/dL) 
Day 4 12.9 ± 0.7 13.1 ± 0.6 12.8 ± 0.5 14.1 ± 0.4 13.3 ± 0.3 12.7 ± 0.4 
Day 24 12.3 ± 0.3 13.0 ± 0.5 12.4 ± 0.5 12.6 ± 0.4 12.9 ± 0.5 12.9 ± 0.6 
Week 14 15.9 ± 0.4 16.5 ± 0.3 16.1 ± 0.5 14.5 ± 0.6 15.0 ± 0.5 16.6 ± 0.5 

Creatinine (mg/dL) 
Day 4 0.30 ± 0.02 0.31 ± 0.03 0.31 ± 0.02 0.31 ± 0.02 0.31 ± 0.02 0.29 ± 0.02 
Day 24 0.35 ± 0.02 0.38 ± 0.02 0.37 ± 0.02 0.34 ± 0.02 0.36 ± 0.02 0.38 ± 0.01 
Week 14 0.49 ± 0.01 0.49 ± 0.02 0.48 ± 0.01 0.46 ± 0.02 0.42 ± 0.02** 0.46 ± 0.02* 

Total protein (g/dL)  
Day 4 5.4 ± 0.1 5.3 ± 0.1 5.3 ± 0.1 5.4 ± 0.1 5.4 ± 0.1 5.4 ± 0.1 
Day 24 6.3 ± 0.1 6.5 ± 0.1 6.5 ± 0.1 6.4 ± 0.1 6.3 ± 0.1 6.3 ± 0.1 
Week 14 7.0 ± 0.1 7.0 ± 0.1 7.1 ± 0.0 7.2 ± 0.1 6.9 ± 0.1 7.2 ± 0.1 

Albumin (g/dL) 
Day 4 4.0 ± 0.1 4.0 ± 0.1 4.0 ± 0.1 4.0 ± 0.1 4.0 ± 0.1 4.1 ± 0.1 
Day 24 4.4 ± 0.1 4.5 ± 0.0 4.4 ± 0.0 4.4 ± 0.0 4.4 ± 0.0 4.3 ± 0.0 
Week 14 4.7 ± 0.1 4.7 ± 0.0 4.7 ± 0.0 4.8 ± 0.0 4.7 ± 0.0 4.8 ± 0.0* 



B-4 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE B1 
Clinical Pathology Data for Rats in the 3-Month Gavage Study of Dimethylaminopropyl Chloride, Hydrochloride 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Male (continued) 

Clinical Chemistry (continued) 

n 
Day 4 10 10 10 10 10 10 
Day 24 10 9 10 10 10 10 
Week 14 10 10 10 10 9 10 

Globulin (g/dL) 
Day 4 1.3 ± 0.0 1.4 ± 0.0 1.3 ± 0.0 1.3 ± 0.1 1.3 ± 0.0 1.3 ± 0.1 
Day 24 2.0 ± 0.1 2.0 ± 0.1 2.1 ± 0.1 2.0 ± 0.0 1.9 ± 0.0 2.0 ± 0.1 
Week 14 2.3 ± 0.1 2.4 ± 0.0 2.4 ± 0.0 2.4 ± 0.0 2.3 ± 0.1 2.4 ± 0.0 

A/G ratio 
Day 4 3.0 ± 0.1 2.9 ± 0.1 3.2 ± 0.1 3.1 ± 0.1 3.0 ± 0.1 3.2 ± 0.1 
Day 24 2.2 ± 0.1 2.2 ± 0.1 2.1 ± 0.1 2.2 ± 0.1 2.3 ± 0.1 2.2 ± 0.1 
Week 14 2.0 ± 0.0 2.0 ± 0.0 2.0 ± 0.0 2.0 ± 0.0 2.1 ± 0.1 2.0 ± 0.0 

Cholesterol (mg/dL) 
Day 4 116 ± 2 114 ± 2 110 ± 1 112 ± 3 109 ± 3 108 ± 1 
Day 24 90 ± 2 92 ± 3 93 ± 3 89 ± 1 88 ± 2 88 ± 2 
Week 14 88 ± 2 86 ± 2 88 ± 1 88 ± 2 90 ± 2 87 ± 2 

Triglyceride (mg/dL)   
Day 4 74 ± 4 90 ± 8 97 ± 9 106 ± 8** 92 ± 6 88 ± 5 
Day 24 117 ± 10 130 ± 16 122 ± 11 155 ± 16 125 ± 11 144 ± 13 
Week 14 150 ± 27 179 ± 15 133 ± 8 181 ± 20 182 ± 14 163 ± 17 

High-density lipoproteins (mg/dL) 
Day 4 73.200 ± 1.705 71.375 ± 1.772

b 
67.750 ± 1.709*

b 
72.111 ± 1.448

c 
68.375 ± 1.832

b 
66.556 ± 1.492**

c 

Day 24 65.550 ± 1.871 69.133 ± 1.684 69.270 ± 2.296 67.410 ± 1.938 65.260 ± 1.767 62.970 ± 1.541 
Week 14 71.140 ± 3.611 66.480 ± 1.471 64.710 ± 0.648 66.270 ± 2.066 66.600 ± 2.541 65.370 ± 1.464 

Low-density lipoproteins (mg/dL) 
Day 4 27.880 ± 1.686 24.225 ± 2.354

b 
24.050 ± 2.017

b 
16.978 ± 2.759**

c 
22.550 ± 2.186

b 
23.733 ± 1.380

c 

Day 24 3.090 ± 0.968 6.556 ± 2.186 7.470 ± 1.409 10.870 ± 3.085* 5.800 ± 1.545 7.070 ± 1.538 
Week 14 16.080 ± 5.114 16.740 ± 2.275 6.330 ± 1.121 15.710 ± 3.802 15.022 ± 2.649 13.030 ± 2.678 

Very-low-density lipoproteins (mg/dL) 
Day 4 14.820 ± 0.771 18.020 ± 1.573 19.480 ± 1.823 21.260 ± 1.528** 18.480 ± 1.167 17.680 ± 0.955 
Day 24 23.320 ± 2.011 26.089 ± 3.145 24.440 ± 2.155 30.960 ± 3.159 24.920 ± 2.195 28.780 ± 2.542 
Week 14 30.020 ± 5.303 35.700 ± 3.081 26.540 ± 1.515 36.140 ± 3.905 36.356 ± 2.867 32.560 ± 3.380 

Alkaline aminotransferase (IU/L) 
Day 4 80 ± 2 84 ± 4 82 ± 2 84 ± 2 83 ± 3 75 ± 2 
Day 24 58 ± 1 56 ± 2 59 ± 2 59 ± 2 57 ± 2 58 ± 2 
Week 14 101 ± 8 98 ± 8 83 ± 5 99 ± 10 89 ± 6 80 ± 6 

Alkaline phosphatase (IU/L) 
Day 4 827 ± 23 892 ± 16 855 ± 26 854 ± 19 860 ± 19 801 ± 14 
Day 24 655 ± 10 638 ± 13 634 ± 16 638 ± 11 595 ± 15** 605 ± 14** 
Week 14 285 ± 8 282 ± 5 274 ± 5 279 ± 4 302 ± 5 270 ± 7 

Creatine kinase (IU/L) 
Day 4 618 ± 80 
Day 24 442 ± 65

c 
768 ± 188 
446 ± 64 

751 ± 184 
363 ± 48 

884 ± 222 
464 ± 69 

710 ± 134
c 

607 ± 121 
639 ± 134

c 

1041 ± 336 
Week 14 301 ± 21 284 ± 25 264 ± 24 228 ± 20 205 ± 18* 291 ± 27 

Sorbitol dehydrogenase (IU/L) 
Day 4 13 ± 1 13 ± 1 14 ± 1 12 ± 1 14 ± 1 14 ± 1 
Day 24 21 ± 1 23 ± 1 21 ± 1 20 ± 1 19 ± 1 19 ± 1 
Week 14 38 ± 2 40 ± 3 39 ± 1 42 ± 3 40 ± 2 37 ± 2 



B-5 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE B1 
Clinical Pathology Data for Rats in the 3-Month Gavage Study of Dimethylaminopropyl Chloride, Hydrochloride 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Male (continued) 

Clinical Chemistry (continued) 

n 
Day 4 10 10 10 10 10 10 
Day 24 10 9 10 10 10 10 
Week 14 10 10 10 10 9 10 

Total bile acids (µmol/L) 
Day 4 28.4 ± 2.8 32.4 ± 3.4 34.7 ± 3.2 30.6 ± 3.1 30.9 ± 3.7 28.3 ± 2.3 
Day 24 37.1 ± 1.8 27.6 ± 2.2 26.2 ± 2.3* 33.0 ± 1.9 27.2 ± 2.5* 31.6 ± 3.8 
Week 14 25.3 ± 1.4 27.3 ± 2.4 28.5 ± 1.9 28.4 ± 2.4 33.1 ± 2.2* 37.1 ± 2.6** 

Female 

Hematology 

n 
Day 4 8 8 8 10 9 9 
Day 24 10 9 8 9 9 9 
Week 14 10 10 10 10 10 10 

Hematocrit (%) 
Day 4 45.2 ± 1.3 47.0 ± 1.1 42.9 ± 0.6 44.6 ± 1.3 43.7 ± 0.7 46.4 ± 1.1 
Day 24 48.7 ± 1.0 48.0 ± 0.7 48.4 ± 0.6 48.4 ± 0.4 49.2 ± 0.5 49.0 ± 0.5 
Week 14 49.6 ± 0.6 48.7 ± 0.3 49.4 ± 0.4 48.1 ± 0.4* 48.3 ± 0.3 49.1 ± 0.2 

Hemoglobin (g/dL) 
Day 4 15.2 ± 0.4 15.6 ± 0.4 14.4 ± 0.2 15.1 ± 0.4 14.7 ± 0.2 15.7 ± 0.4 
Day 24 16.2 ± 0.3 16.0 ± 0.2 16.0 ± 0.2 15.8 ± 0.1 16.2 ± 0.1 16.2 ± 0.1 
Week 14 

Erythrocytes (10
6
/µL) 

16.5 ± 0.2 16.4 ± 0.1 16.5 ± 0.1 16.1 ± 0.1 16.2 ± 0.1 16.4 ± 0.1 

Day 4 7.17 ± 0.21 7.36 ± 0.19 6.73 ± 0.10 7.02 ± 0.22 6.87 ± 0.11 7.32 ± 0.18 
Day 24 7.49 ± 0.16 7.37 ± 0.10 7.49 ± 0.10 7.47 ± 0.07 7.53 ± 0.09 7.55 ± 0.11 
Week 14 

Reticulocytes (10
6
/µL) 

8.12 ± 0.10 8.07 ± 0.07 8.12 ± 0.07 7.89 ± 0.06 7.93 ± 0.06 8.07 ± 0.04 

Day 4 0.43 ± 0.04 0.45 ± 0.04 0.44 ± 0.02 0.44 ± 0.03 0.46 ± 0.02 0.47 ± 0.04 
Day 24 0.30 ± 0.02 0.26 ± 0.02 0.26 ± 0.02 0.25 ± 0.02 0.26 ± 0.01 0.25 ± 0.01 
Week 14 0.19 ± 0.02 0.17 ± 0.03 0.20 ± 0.01 0.21 ± 0.02 0.21 ± 0.02 0.21 ± 0.01 

Nucleated erythrocytes/100 leukocytes 
Day 4 0.63 ± 0.26 0.50 ± 0.27 0.38 ± 0.18 0.70 ± 0.26 0.78 ± 0.28 0.44 ± 0.18 
Day 24 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
Week 14 0.20 ± 0.13 0.10 ± 0.10 0.20 ± 0.13 0.10 ± 0.10 0.30 ± 0.21 0.00 ± 0.00 

Mean cell volume (fL) 
Day 4 63.0 ± 0.3 64.0 ± 0.3* 63.9 ± 0.3 63.5 ± 0.2 63.8 ± 0.2 63.4 ± 0.2 
Day 24 65.1 ± 0.2 65.2 ± 0.4 64.6 ± 0.3 64.9 ± 0.5 65.3 ± 0.5 64.8 ± 0.4 
Week 14 61.0 ± 0.1 60.3 ± 0.3 60.9 ± 0.1 60.9 ± 0.1 61.0 ± 0.2 61.0 ± 0.1 

Mean cell hemoglobin (pg) 
Day 4 21.2 ± 0.2 21.2 ± 0.1 21.5 ± 0.1 21.5 ± 0.2 21.4 ± 0.1 21.4 ± 0.1 
Day 24 21.7 ± 0.2 21.7 ± 0.1 21.4 ± 0.1 21.2 ± 0.2 21.5 ± 0.2 21.4 ± 0.2 
Week 14 20.3 ± 0.1 20.3 ± 0.1 20.4 ± 0.1 20.4 ± 0.0 20.4 ± 0.1 20.3 ± 0.0 



B-6 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE B1 
Clinical Pathology Data for Rats in the 3-Month Gavage Study of Dimethylaminopropyl Chloride, Hydrochloride 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Female (continued) 

Hematology (continued) 

n 
Day 4 8 8 8 10 9 9 
Day 24 10 9 8 9 9 9 
Week 14 10 10 10 10 10 10 

Mean cell hemoglobin concentration (g/dL) 
Day 4 33.6 ± 0.2 33.2 ± 0.2 33.6 ± 0.2 33.8 ± 0.3 33.6 ± 0.2 33.8 ± 0.2 
Day 24 33.3 ± 0.3 33.3 ± 0.2 33.1 ± 0.2 32.7 ± 0.2 32.8 ± 0.2 33.0 ± 0.2 
Week 14 

Platelets (10
3
/µL) 

33.2 ± 0.2 33.6 ± 0.1 33.5 ± 0.1 33.5 ± 0.1 33.5 ± 0.2 33.4 ± 0.1 

Day 4 780.6 ± 38.3 654.1 ± 89.2 732.6 ± 24.3 683.3 ± 46.6 811.6 ± 21.3 753.9 ± 48.1 
Day 24 614.9 ± 35.5 538.2 ± 23.2 592.6 ± 21.1 598.2 ± 33.0 539.8 ± 30.9 556.1 ± 33.0 
Week 14 

Leukocytes (10
3
/µL) 

525.3 ± 12.5 500.6 ± 15.2 517.4 ± 11.9 519.7 ± 10.7 497.7 ± 15.1 513.1 ± 11.8 

Day 4 8.83 ± 0.41 8.03 ± 0.46 8.10 ± 0.64 7.55 ± 0.45 7.97 ± 0.39 8.60 ± 0.80 
Day 24 9.02 ± 0.62 9.08 ± 0.91 8.88 ± 0.83 8.78 ± 0.60 8.82 ± 0.69 9.02 ± 0.77 
Week 14 8.52 ± 0.43 

Segmented neutrophils (10
3
/µL) 

8.82 ± 0.30 7.39 ± 0.49 7.88 ± 0.42 7.49 ± 0.28 8.17 ± 0.59 

Day 4 0.99 ± 0.08 1.03 ± 0.09 0.76 ± 0.11 0.88 ± 0.12 0.88 ± 0.06 0.94 ± 0.12 
Day 24 1.54 ± 0.19 1.39 ± 0.15 1.39 ± 0.21 1.55 ± 0.24 1.11 ± 0.14 1.66 ± 0.24 
Week 14 

Lymphocytes (10
3
/µL) 

1.03 ± 0.09 1.22 ± 0.14 1.02 ± 0.14 0.91 ± 0.11 0.82 ± 0.08 1.12 ± 0.13 

Day 4 7.80 ± 0.44 6.94 ± 0.43 7.31 ± 0.61 6.63 ± 0.46 7.03 ± 0.36 7.62 ± 0.73 
Day 24 7.11 ± 0.54 7.23 ± 0.87 7.09 ± 0.75 6.75 ± 0.58 7.24 ± 0.57 6.77 ± 0.52 
Week 14 7.26 ± 0.39 

Atypical lymphocytes (10
3
/µL) 

7.50 ± 0.32 6.30 ± 0.42 6.88 ± 0.33 6.61 ± 0.31 6.98 ± 0.51 

Day 4 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
Day 24 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
Week 14 

Monocytes (10
3
/µL) 

0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 

Day 4 0.03 ± 0.02 0.04 ± 0.03 0.03 ± 0.02 0.00 ± 0.00 0.02 ± 0.01 0.02 ± 0.01 
Day 24 0.30 ± 0.05 0.44 ± 0.08 0.38 ± 0.08 0.41 ± 0.06 0.38 ± 0.09 0.53 ± 0.08 
Week 14 

Basophils (10
3
/µL) 

0.17 ± 0.06 0.06 ± 0.03 0.06 ± 0.03 0.08 ± 0.02 0.03 ± 0.02 0.03 ± 0.02 

Day 4 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 
Day 24 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 
Week 14 

Eosinophils (10
3
/µL) 

0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 0.000 ± 0.000 

Day 4 0.01 ± 0.01 0.01 ± 0.01 0.00 ± 0.00 0.04 ± 0.02 0.03 ± 0.02 0.03 ± 0.02 
Day 24 0.07 ± 0.03 0.03 ± 0.01 0.02 ± 0.02 0.06 ± 0.02 0.10 ± 0.05 0.06 ± 0.02 
Week 14 0.07 ± 0.02 0.04 ± 0.02 0.01 ± 0.01 0.01 ± 0.01 0.03 ± 0.02 0.04 ± 0.02 



B-7 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE B1 
Clinical Pathology Data for Rats in the 3-Month Gavage Study of Dimethylaminopropyl Chloride, Hydrochloride 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Female (continued) 

Clinical Chemistry 

n 
Day 4 10 10 10 10 10 9 
Day 24 10 9 9 9 8 10 
Week 14 10 10 10 10 10 10 

Urea nitrogen (mg/dL) 
Day 4 12.4 ± 0.7 12.4 ± 0.7 14.2 ± 0.6 14.4 ± 0.8 14.7 ± 0.5 13.4 ± 0.8 
Day 24 15.5 ± 0.3 15.0 ± 0.7 15.8 ± 0.7 14.8 ± 0.5 15.9 ± 0.5 15.5 ± 0.4 
Week 14 15.8 ± 0.4 16.4 ± 0.5 16.5 ± 0.4 16.1 ± 0.6 14.8 ± 0.5 16.1 ± 0.7 

Creatinine (mg/dL) 
Day 4 0.34 ± 0.02 0.39 ± 0.02 0.33 ± 0.02 0.33 ± 0.02 0.33 ± 0.02 0.33 ± 0.02 
Day 24 0.40 ± 0.03 0.37 ± 0.02 0.40 ± 0.03 0.37 ± 0.02 0.39 ± 0.02 0.40 ± 0.02 
Week 14 0.51 ± 0.01 0.48 ± 0.01 0.53 ± 0.02 0.51 ± 0.02 0.53 ± 0.02 0.49 ± 0.02 

Total protein (g/dL) 
Day 4 6.1 ± 0.1 6.4 ± 0.1 6.0 ± 0.1 6.1 ± 0.1 6.2 ± 0.1 6.2 ± 0.1 
Day 24 6.8 ± 0.1 6.5 ± 0.1** 6.3 ± 0.1** 6.4 ± 0.1** 6.4 ± 0.1** 6.3 ± 0.1** 
Week 14 7.1 ± 0.1 6.8 ± 0.1 7.2 ± 0.1 6.8 ± 0.1 7.0 ± 0.1 6.8 ± 0.1 

Albumin (g/dL) 
Day 4 4.6 ± 0.1 4.7 ± 0.1 4.6 ± 0.1 4.7 ± 0.1 4.7 ± 0.0 4.7 ± 0.1 
Day 24 4.7 ± 0.0 4.6 ± 0.0 4.5 ± 0.1** 4.6 ± 0.0* 4.5 ± 0.1* 4.5 ± 0.1** 
Week 14 5.1 ± 0.1 4.9 ± 0.1 5.2 ± 0.1 5.0 ± 0.1 5.1 ± 0.1 4.8 ± 0.0 

Globulin (g/dL) 
Day 4 1.6 ± 0.1 1.7 ± 0.0 1.4 ± 0.0 1.5 ± 0.0 1.5 ± 0.0 1.5 ± 0.1 
Day 24 2.0 ± 0.0 1.9 ± 0.1 1.8 ± 0.1** 1.8 ± 0.0* 1.9 ± 0.0 1.8 ± 0.0* 
Week 14 2.0 ± 0.0 1.9 ± 0.0 2.0 ± 0.1 1.9 ± 0.0 1.9 ± 0.0 2.0 ± 0.0 

A/G ratio 
Day 4 3.0 ± 0.1 2.8 ± 0.1 3.3 ± 0.1 3.2 ± 0.1* 3.3 ± 0.1 3.2 ± 0.1 
Day 24 2.3 ± 0.1 2.5 ± 0.1 2.5 ± 0.1 2.5 ± 0.1 2.4 ± 0.0 2.5 ± 0.1 
Week 14 2.5 ± 0.0 2.6 ± 0.1 2.6 ± 0.1 2.6 ± 0.0 2.7 ± 0.0 2.5 ± 0.0 

Cholesterol (mg/dL) 
Day 4 111 ± 2 118 ± 4 109 ± 3 110 ± 4 111 ± 3 103 ± 3 
Day 24 84 ± 2 82 ± 3 77 ± 2 82 ± 2 83 ± 2 85 ± 3 
Week 14 91 ± 2 78 ± 4* 95 ± 3 84 ± 2 85 ± 3 84 ± 2 

Triglyceride (mg/dL)      
Day 4 108 ± 10 103 ± 11 108 ± 7 116± 10 112 ± 12 104 ± 11 
Day 24 76 ± 11 86 ± 19 75 ± 9 80 ± 7 86 ± 7 88 ± 8 
Week 14 75 ± 11 137 ± 21* 96 ± 13 98 ± 8 71 ± 5 76 ± 7 

High density lipoproteins (mg/dL) 
Day 4 82.537 ± 3.259

b 
82.540 ± 4.458

d 
80.200 ± 4.320

e 
79.950 ± 3.415

b 
74.111 ± 4.530

c 
74.200 ± 3.225

b 

Day 24 65.750 ± 1.333 60.889 ± 1.932 56.800 ± 1.556** 62.600 ± 1.846 60.238 ± 1.465 63.590 ± 2.190 
Week 14 69.960 ± 2.221 59.020 ± 2.690** 71.980 ± 2.021 63.990 ± 2.152 64.050 ± 1.988 62.350 ± 1.649 

Low density lipoproteins (mg/dL) 
Day 4 12.313 ± 2.349

b 
14.740 ± 3.482

d 
9.343 ± 2.059

e 
13.225 ± 2.387

b 
16.111 ± 4.296

c 
11.343 ± 1.876

e 

Day 24 6.370 ± 1.171 7.911 ± 1.466 6.711 ± 1.262 5.022 ± 0.879 5.738 ± 1.545 5.230 ± 1.214 
Week 14 7.760 ± 1.549 13.980 ± 3.647 7.360 ± 1.949 4.150 ± 1.124 7.150 ± 1.444 6.770 ± 1.577 

Very low density lipoproteins (mg/dL) 
Day 4 21.580 ± 2.067 20.560 ± 2.215 21.680 ± 1.498 23.200 ± 2.046 22.440 ± 2.424 20.800 ± 2.113 
Day 24 15.100 ± 2.197 17.289 ± 3.732 14.978 ± 1.754 15.956 ± 1.338 17.225 ± 1.489 17.640 ± 1.672 
Week 14 15.000 ± 2.139 27.420 ± 4.266* 19.120 ± 2.647 19.500 ± 1.670 14.140 ± 1.035 15.280 ± 1.434 



B-8 

c 

Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE B1 
Clinical Pathology Data for Rats in the 3-Month Gavage Study of Dimethylaminopropyl Chloride, Hydrochloride 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Female (continued) 

Clinical Chemistry (continued) 

n 
Day 4 10 10 10 10 10 9 
Day 24 10 9 9 9 8 10 
Week 14 10 10 10 10 10 10 

Alanine aminotransferase (IU/L) 
Day 4 70 ± 2 76 ± 3 72 ± 2 75 ± 2 77 ± 2 77 ± 3 
Day 24 50 ± 5 47 ± 2 59 ± 7 46 ± 2 49 ± 1 50 ± 2 
Week 14 57 ± 5 81 ± 12 83 ± 9 63 ± 5 49 ± 4 42 ± 2 

Alkaline phosphatase (IU/L) 
Day 4 668 ± 16 731 ± 23 670 ± 11 680 ± 16 690 ± 11 680 ± 20 
Day 24 456 ± 8 442 ± 11 441 ± 9 446 ± 12 437 ± 8 458 ± 8 
Week 14 239 ± 7 283 ± 19 247 ± 5 226 ± 6 233 ± 6 212 ± 6* 

Creatine kinase (IU/L) 
Day 4 379 ± 50 640 ± 229 633 ± 188 334 ± 52

c 
309 ± 50 511 ± 112 

Day 24 743 ± 193 832 ± 201 743 ± 115 403 ± 58 747 ± 183 696 ± 95 
Week 14 263 ± 34 288 ± 36 259 ± 31 300 ± 34 307 ± 31 416 ± 48 

Sorbitol dehydrogenase (IU/L) 
Day 4 16 ± 1 19 ± 2 17 ± 2 20 ± 1 18 ± 2 16 ± 1 
Day 24 26 ± 3 19 ± 2 32 ± 7 23 ± 2 20 ± 2 21 ± 3 
Week 14 34 ± 2 34 ± 3 40 ± 2 34 ± 2 33 ± 1 26 ± 2* 

Total bile acids (µmol/L) 
Day 4 19.180 ± 0.764 26.690 ± 2.111* 28.710 ± 1.557** 25.420 ± 1.901 21.810 ± 1.171 33.867 ± 4.091** 
Day 24 33.770 ± 5.691 31.011 ± 2.823 38.222 ± 5.148 29.044 ± 1.375 29.550 ± 3.041 45.420 ± 4.424 
Week 14 23.750 ± 3.027 22.450 ± 1.435 28.170 ± 3.450 28.000 ± 3.633 24.210 ± 3.159 38.790 ± 3.365** 

* Significantly different (P#0.05) from the vehicle control group by Dunn’s or Shirley’s test  
**P#0.01 
a 

Mean ± standard error.  Statistical tests were performed on unrounded data.
b 

n=8
 
n=9


d 
n=5 

e 
n=7 



B-9 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE B2 
Hematology Data for Mice in the 3-Month Gavage Study of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Male 

Hematology 

n  10  10  10  10  10  10  

Hematocrit (%) 49.0 ± 0.6 49.0 ± 0.9 49.0 ± 0.7 47.6 ± 0.5 47.3 ± 0.4 48.1 ± 1.1 
Hemoglobin (g/dL) 
Erythrocytes (10

6
/µL) 

Reticulocytes (10
6
/µL) 

16.5 ± 0.2 
9.82 ± 0.14 
0.25 ± 0.02 

16.5 ± 0.4 
9.86 ± 0.18 
0.27 ± 0.02 

16.6 ± 0.2 
9.86 ± 0.16 
0.27 ± 0.02 

16.2 ± 0.1 
9.62 ± 0.12 
0.25 ± 0.02 

15.9 ± 0.1* 
9.53 ± 0.11 
0.26 ± 0.02 

16.3 ± 0.4 
9.70 ± 0.24 
0.26 ± 0.02 

Nucleated erythrocytes/ 
100 leukocytes 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 

Mean cell volume (fL) 49.9 ± 0.2 49.7 ± 0.2 49.8 ± 0.2 49.6 ± 0.2 49.9 ± 0.2 49.8 ± 0.2 
Mean cell hemoglobin (pg) 16.8 ± 0.1 16.7 ± 0.1 16.8 ± 0.1 16.9 ± 0.1 16.7 ± 0.2 16.8 ± 0.2 
Mean cell hemoglobin 

concentration (g/dL) 
Platelets (10

3
/µL) 

Leukocytes (10
3
/µL) 

Segmented neutrophils (10
3
/µL) 

Lymphocytes (10
3
/µL) 

Atypical lymphocytes (10
3
/µL) 

Monocytes (10
3
/µL) 

Basophils (10
3
/µL) 

Eosinophils (10
3
/µL) 

33.7 ± 0.3 
794.4 ± 18.6 
5.75 ± 0.42 
0.75 ± 0.07 
4.99 ± 0.39 
0.00 ± 0.00 
0.00 ± 0.00 

0.000 ± 0.000 
0.01 ± 0.01 

33.6 ± 0.2 
798.0 ± 39.1 
5.71 ± 0.31 
0.73 ± 0.09 
4.97 ± 0.29 
0.00 ± 0.00 
0.00 ± 0.00 

0.000 ± 0.000 
0.01 ± 0.01 

33.8 ± 0.2 
806.2 ± 22.7 
5.10 ± 0.21 
0.57 ± 0.05 
4.51 ± 0.20 
0.00 ± 0.00 
0.00 ± 0.00 

0.000 ± 0.000 
0.02 ± 0.01 

34.0 ± 0.2 
821.6 ± 17.8 
5.64 ± 0.39 
0.70 ± 0.10 
4.92 ± 0.34 
0.00 ± 0.00 
0.01 ± 0.01 

0.000 ± 0.000 
0.01 ± 0.01 

33.6 ± 0.2 
857.9 ± 31.4 
5.71 ± 0.19 
0.80 ± 0.06 
4.88 ± 0.19 
0.00 ± 0.00 
0.00 ± 0.00 

0.000 ± 0.000 
0.04 ± 0.01 

33.8 ± 0.3 
881.1 ± 15.7* 
5.01 ± 0.26 
0.67 ± 0.06 
4.31 ± 0.22 
0.00 ± 0.00 
0.00 ± 0.00 

0.000 ± 0.000 
0.04 ± 0.01 

Female 

Hematology 

n  10  10  10  10  10  7  

Hematocrit (%) 48.4 ± 0.7 47.9 ± 1.0 46.8 ± 0.4 47.3 ± 0.5 47.0 ± 0.6 45.5 ± 0.3** 
Hemoglobin (g/dL) 
Erythrocytes (10

6
/µL) 

Reticulocytes (10
6
/µL) 

16.5 ± 0.2 
9.64 ± 0.17 
0.32 ± 0.02 

16.4 ± 0.3 
9.54 ± 0.19 
0.30 ± 0.02 

16.1 ± 0.1 
9.28 ± 0.08 
0.30 ± 0.02 

16.2 ± 0.1 
9.42 ± 0.12 
0.29 ± 0.02 

16.1 ± 0.2 
9.39 ± 0.10 
0.30 ± 0.02 

15.7 ± 0.1* 
9.08 ± 0.12* 
0.29 ± 0.02 

Nucleated erythrocytes 
/100 leukocytes 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 

Mean cell volume (fL) 50.3 ± 0.2 50.3 ± 0.2 50.6 ± 0.2 50.4 ± 0.2 50.1 ± 0.2 50.1 ± 0.4 
Mean cell hemoglobin (pg) 17.1 ± 0.1 17.2 ± 0.1 17.3 ± 0.1 17.2 ± 0.1 17.1 ± 0.1 17.3 ± 0.2 
Mean cell hemoglobin 

concentration (g/dL) 
Platelets (10

3
/µL) 

Leukocytes (10
3
/µL) 

Segmented neutrophils (10
3
/µL) 

Lymphocytes (10
3
/µL) 

Atypical lymphocytes (10
3
/µL) 

Monocytes (10
3
/µL) 

Basophils (10
3
/µL) 

Eosinophils (10
3
/µL) 

34.1 ± 0.1 
670.4 ± 34.9 
4.25 ± 0.20 
0.34 ± 0.05 

3.90 ± 0.19 
0.00 ± 0.00 
0.00 ± 0.00 

0.000 ± 0.000 
0.01 ± 0.01 

34.2 ± 0.3 
677.8 ± 54.7 
4.79 ± 0.32 
0.51 ± 0.11 

4.26 ± 0.24 
0.00 ± 0.00 
0.00 ± 0.00 

0.000 ± 0.000 
0.02 ± 0.01 

34.4 ± 0.2 
713.9 ± 31.3 
4.57 ± 0.24 
0.48 ± 0.04 

4.07 ± 0.20 
0.00 ± 0.00 
0.00 ± 0.00 

0.000 ± 0.000 
0.02 ± 0.01 

34.3 ± 0.1 
726.4 ± 28.0 
4.59 ± 0.39 
0.48 ± 0.09 

4.09 ± 0.34 
0.00 ± 0.00 
0.00 ± 0.00 

0.000 ± 0.000 
0.02 ± 0.10 

34.2 ± 0.3 
717.7 ± 18.8 
4.74 ± 0.46 
0.54 ± 0.09 

4.19 ± 0.43 
0.00 ± 0.00 
0.00 ± 0.00 

0.000 ± 0.000 
0.01 ± 0.01 

34.4 ± 0.3 
793.9 ± 6.9* 
4.73 ± 0.58 
0.54 ± 0.08 

4.15 ± 0.49 
0.00 ± 0.00 
0.00 ± 0.00 

0.000 ± 0.000 
0.04 ± 0.02 

* Significantly different (P#0.05) from the vehicle control group by Dunn’s test  
**P#0.01 
a 

Mean ± standard error.  Statistical tests were performed on unrounded data. 



B-10 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 
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C-2 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE C1 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats in the 2-Week Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

n 5 5 5 5 5 5 

Male 

Necropsy body wt 164 ± 4 166 ± 4 177 ± 9 169 ± 4 169 ± 5 165 ± 9 

Heart 
Absolute 0.588 ± 0.007 0.591 ± 0.013 0.627 ± 0.032 0.595 ± 0.014 0.601 ± 0.014 0.647 ± 0.060 
Relative 3.595 ± 0.079 3.566 ± 0.081 3.540 ± 0.040 3.530 ± 0.039 3.559 ± 0.071 3.989 ± 0.490 

R. Kidney 
Absolute 0.683 ± 0.012 0.708 ± 0.014 0.750 ± 0.050 0.706 ± 0.013 0.735 ± 0.026 0.688 ± 0.047 
Relative 4.170 ± 0.057 4.271 ± 0.072 4.222 ± 0.083 4.190 ± 0.064 4.344 ± 0.046 4.171 ± 0.121 

Liver 
Absolute 7.956 ± 0.207 7.929 ± 0.230 8.710 ± 0.491 8.425 ± 0.172 8.270 ± 0.307 7.606 ± 0.535 
Relative 48.585 ± 1.392 47.745 ± 0.428 49.151 ± 0.635 49.988 ± 0.410 48.920 ± 0.879 46.069 ± 0.933 

Lung 
b

Absolute 1.100 ± 0.048 1.017 ± 0.057 1.136 ± 0.097 1.194 ± 0.065 1.037 ± 0.034 0.985 ± 0.127
b

Relative 6.717 ± 0.300 6.149 ± 0.401 6.499 ± 0.728 7.082 ± 0.366 6.144 ± 0.160 5.909 ± 0.415
R. Testis 

Absolute 1.009 ± 0.036 1.027 ± 0.019 1.052 ± 0.026 1.005 ± 0.029 0.965 ± 0.082 1.007 ± 0.059 
Relative 6.150 ± 0.159 6.192 ± 0.090 5.976 ± 0.182 5.966 ± 0.175 5.691 ± 0.417 6.115 ± 0.125 

Thymus 
Absolute 0.404 ± 0.013 0.392 ± 0.017 0.434 ± 0.018 0.393 ± 0.014 0.404 ± 0.025 0.377 ± 0.031 
Relative 2.465 ± 0.087 2.376 ± 0.157 2.469 ± 0.121 2.335 ± 0.108 2.400 ± 0.174 2.281 ± 0.108 

Female 

Necropsy body wt 134 ± 2 132 ± 3 132 ± 3 135 ± 2 134 ± 4 131 ± 3 

Heart 
Absolute 0.481 ± 0.010 0.485 ± 0.010 0.496 ± 0.014 0.505 ± 0.010 0.479 ± 0.009 0.457 ± 0.013 
Relative 3.595 ± 0.087 3.665 ± 0.057 3.767 ± 0.036 3.750 ± 0.111 3.582 ± 0.057 3.490 ± 0.084 

R. Kidney 
Absolute 0.573 ± 0.012 0.564 ± 0.019 0.571 ± 0.023 0.590 ± 0.011 0.572 ± 0.018 0.574 ± 0.018 
Relative 4.279 ± 0.057 4.266 ± 0.121 4.341 ± 0.118 4.380 ± 0.074 4.273 ± 0.087 4.373 ± 0.073 

Liver 
Absolute 5.662 ± 0.071 5.592 ± 0.174 5.530 ± 0.116 5.960 ± 0.153 5.817 ± 0.248 5.632 ± 0.180 
Relative 42.303 ± 0.975 42.277 ± 1.129 42.075 ± 0.687 44.259 ± 1.230 43.410 ± 1.281 42.932 ± 0.639 

Lung 
Absolute 0.907 ± 0.011 0.944 ± 0.047 0.943 ± 0.051 0.958 ± 0.019 0.877 ± 0.049 0.837 ± 0.027 
Relative 6.769 ± 0.094 7.125 ± 0.252 7.158 ± 0.273 7.116 ± 0.189 6.559 ± 0.388 6.405 ± 0.293 

Thymus 
Absolute 0.332 ± 0.017 0.324 ± 0.009 0.344 ± 0.014 0.340 ± 0.011 0.330 ± 0.011 0.322 ± 0.017 
Relative 2.478 ± 0.133 2.461 ± 0.117 2.623 ± 0.113 2.532 ± 0.113 2.466 ± 0.066 2.452 ± 0.103 

a 
Organ weights (absolute weights) and body weights are given in grams; organ-weight-to-body-weight ratios (relative weights) are given as mg organ 
weight/g body weight (mean ± standard error).

b 
n=4 
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TABLE C2 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Male 

n  10  10  10  10  9  10  

Body wt 331 ± 6 329 ± 5 335 ± 7 333 ± 5 306 ± 6* 313 ± 6 

Heart 
Absolute 0.926 ± 0.016 0.885 ± 0.017 0.920 ± 0.029 0.907 ± 0.019 0.828 ± 0.023** 0.892 ± 0.020 
Relative 2.805 ± 0.066 2.692 ± 0.034 2.747 ± 0.079 2.724 ± 0.030 2.707 ± 0.032 2.856 ± 0.047 

R. Kidney 
Absolute 1.000 ± 0.020 0.964 ± 0.024 1.005 ± 0.024 0.978 ± 0.025 0.888 ± 0.027** 0.978 ± 0.019 
Relative 3.028 ± 0.069 2.928 ± 0.050 3.000 ± 0.040 2.937 ± 0.060 2.903 ± 0.055 3.132 ± 0.051 

Liver 
Absolute 
Relative 

10.590 ± 0.183 
32.057 ± 0.530 

10.987 ± 0.337
b 

33.368 ± 0.548
b 

10.781 ± 0.248 
32.180 ± 0.428 

10.706 ± 0.273 
32.120 ± 0.499 

9.904 ± 0.223 
32.402 ± 0.313 

10.207 ± 0.311 
32.611 ± 0.617 

Lung 
Absolute 1.393 ± 0.056 1.379 ± 0.032 1.361 ± 0.027 1.407 ± 0.029 1.362 ± 0.059 1.404 ± 0.035 
Relative 4.207 ± 0.143 4.194 ± 0.077 4.069 ± 0.081 4.227 ± 0.069 4.450 ± 0.146 4.503 ± 0.141 

R. Testis 
Absolute 1.422 ± 0.031 1.438 ± 0.031 1.428 ± 0.029 1.488 ± 0.030 1.389 ± 0.022 1.422 ± 0.016 
Relative 4.305 ± 0.099 4.373 ± 0.074 4.264 ± 0.048 4.472 ± 0.090 4.553 ± 0.080* 4.558 ± 0.082* 

Thymus 
Absolute 0.269 ± 0.008 0.280 ± 0.009 0.273 ± 0.016 0.280 ± 0.013 0.237 ± 0.010 0.234 ± 0.013 
Relative 0.813 ± 0.023 0.852 ± 0.030 0.812 ± 0.041 0.840 ± 0.031 0.776 ± 0.034 0.748 ± 0.37 

Female 

n  10  10  10  10  10  10  

Body wt 189 ± 4 183 ± 3 188 ± 4 191 ± 4 192 ± 2 190 ± 4 

Heart 
Absolute 0.607 ± 0.012 0.580 ± 0.006 0.580 ± 0.013 0.604 ± 0.014 0.604 ± 0.009 0.605 ± 0.018 
Relative 3.214 ± 0.055 3.172 ± 0.045 3.091 ± 0.049 3.166 ± 0.056 3.151 ± 0.036 3.186 ± 0.085 

R. Kidney 
Absolute 0.622 ± 0.018 0.593 ± 0.010 0.611 ± 0.017 0.632 ± 0.010 0.628 ± 0.008 0.648 ± 0.015 
Relative 3.286 ± 0.042 3.249 ± 0.068 3.250 ± 0.053 3.318 ± 0.046 3.278 ± 0.023 3.406 ± 0.030 

Liver 
Absolute 5.682 ± 0.155 5.960 ± 0.133 5.728 ± 0.209 5.723 ± 0.168 5.900 ± 0.133 5.916 ± 0.236 
Relative 30.043 ± 0.484 32.603 ± 0.680* 30.431 ± 0.661 29.967 ± 0.612 30.788 ± 0.542 31.074 ± 0.963 

Lung 
Absolute 0.921 ± 0.029 0.972 ± 0.040 0.890 ± 0.024 0.942 ± 0.029 0.926 ± 0.018 0.938 ± 0.021 
Relative 4.876 ± 0.142 5.327 ± 0.236 4.736 ± 0.057 4.932 ± 0.118 4.836 ± 0.079 4.943 ± 0.133 

Thymus 
Absolute 0.215 ± 0.007 0.187 ± 0.008* 0.209 ± 0.007 0.216 ± 0.006 0.213 ± 0.004 0.200 ± 0.006 
Relative 1.137 ± 0.023 1.019 ± 0.041* 1.114 ± 0.033 1.132 ± 0.027 1.115 ± 0.025 1.050 ± 0.033 

* Significantly different (P#0.05) from the vehicle control group by Williams’ or Dunnett’s test 
**P#0.01 
a 

Body weights from day 92; organ weights from day 93.  Organ weights (absolute weights) and body weights are given in grams; organ-weight-to-body-weight 
ratios (relative weights) are given as mg organ weight/g body weight (mean ± standard error). 

b 
n=9 
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TABLE C3 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice in the 2-Week Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Male 

n 5 5 5 5 5 5 

Necropsy body wt 25.6 ± 0.6 26.1 ± 0.5 25.7 ± 0.7 25.0 ± 0.9 25.0 ± 1.0 24.9 ± 0.6 

Heart 
Absolute 0.123 ± 0.005 0.128 ± 0.002 0.123 ± 0.004 0.120 ± 0.004 0.124 ± 0.004 0.122 ± 0.003 
Relative 4.788 ± 0.119 4.894 ± 0.057 4.794 ± 0.040 4.793 ± 0.043 4.968 ± 0.180 4.892 ± 0.141 

R. Kidney 
Absolute 0.242 ± 0.007 0.260 ± 0.006 0.255 ± 0.009 0.252 ± 0.011 0.259 ± 0.012 0.254 ± 0.009 
Relative 9.465 ± 0.148 9.986 ± 0.325 9.921 ± 0.170 10.109 ± 0.188 10.365 ± 0.350 10.206 ± 0.304 

Liver 
Absolute 1.415 ± 0.059 1.443 ± 0.020 1.423 ± 0.038 1.334 ± 0.048 1.383 ± 0.061 1.295 ± 0.079 
Relative 55.249 ± 1.452 55.376 ± 1.022 55.427 ± 0.530 53.482 ± 0.910 55.344 ± 0.758 52.123 ± 3.297 

Lung 
Absolute 0.155 ± 0.008 0.186 ± 0.030 0.178 ± 0.005 0.171 ± 0.005 0.190 ± 0.013 0.159 ± 0.003 
Relative 6.069 ± 0.287 7.095 ± 1.045 6.927 ± 0.103 6.877 ± 0.209 7.588 ± 0.403 6.381 ± 0.157 

R. Testis 
Absolute 0.098 ± 0.005 0.099 ± 0.004 0.102 ± 0.002 0.102 ± 0.002 0.098 ± 0.006 0.097 ± 0.004 
Relative 3.825 ± 0.144 3.785 ± 0.167 3.966 ± 0.104 4.104 ± 0.070 3.897 ± 0.114 3.892 ± 0.083 

Thymus 
Absolute 0.045 ± 0.003 0.054 ± 0.004 0.052 ± 0.002 0.055 ± 0.005 0.057 ± 0.004 0.049 ± 0.006 
Relative 1.785 ± 0.136 2.067 ± 0.183 2.014 ± 0.101 2.210 ± 0.182 2.313 ± 0.178 1.993 ± 0.261 

Female 

n 4 5 5 5 5 5 

Necropsy body wt 20.9 ± 0.6 20.8 ± 0.2 21.5 ± 0.2 21.4 ± 0.6 21.7 ± 0.7 19.8 ± 0.7 

Heart 
Absolute 0.105 ± 0.004 0.108 ± 0.005 0.106 ± 0.002 0.112 ± 0.003 0.101 ± 0.001 0.104 ± 0.003 
Relative 5.008 ± 0.146 5.176 ± 0.190 4.901 ± 0.066 5.235 ± 0.057 4.672 ± 0.101 5.277 ± 0.140 

R. Kidney 
Absolute 0.158 ± 0.008 0.168 ± 0.005 0.166 ± 0.002 0.166 ± 0.004 0.163 ± 0.003 0.163 ± 0.006 
Relative 7.535 ± 0.277 8.063 ± 0.166 7.699 ± 0.092 7.749 ± 0.112 7.519 ± 0.120 8.210 ± 0.132* 

Liver 
Absolute 1.113 ± 0.021 1.052 ± 0.024 1.094 ± 0.013 1.084 ± 0.026 1.102 ± 0.061 1.075 ± 0.035 
Relative 53.269 ± 1.631 50.551 ± 0.847 50.807 ± 0.216 50.583 ± 0.406 50.593 ± 1.326 54.199 ± 0.588 

Lung 
Absolute 0.179 ± 0.021 0.185 ± 0.017 0.170 ± 0.008 0.194 ± 0.026 0.157 ± 0.003 0.140 ± 0.006 
Relative 8.580 ± 1.124 8.870 ± 0.733 7.908 ± 0.388 8.976 ± 1.006 7.265 ± 0.311 7.082 ± 0.178 

Thymus 
Absolute 0.070 ± 0.003 0.060 ± 0.006 0.066 ± 0.002 0.070 ± 0.004 0.063 ± 0.004 0.066 ± 0.004 
Relative 3.330 ± 0.186 2.870 ± 0.306 3.055 ± 0.085 3.277 ± 0.170 2.938 ± 0.227 3.385 ± 0.300 

* Significantly different (P#0.05) from the vehicle control group by Dunnett’s test 
a 

Organ weights (absolute weights) and body weights are given in grams; organ-weight-to-body-weight ratios (relative weights) are given as mg organ 
weight/g body weight (mean ± standard error). 
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TABLE C4 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle 
Control 6.25 mg/kg 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg 

Male 

n  10  10  10  10  10  10  

Necropsy body wt 39.1 ± 1.6 37.1 ± 1.7 38.6 ± 1.1 35.3 ± 1.2 38.8 ± 1.4 39.2 ± 1.6 

Heart 
Absolute 0.161 ± 0.005 0.158 ± 0.005 0.164 ± 0.005 0.154 ± 0.003 0.161 ± 0.004 0.163 ± 0.005 
Relative 4.160 ± 0.136 4.311 ± 0.138 4.260 ± 0.111 4.397 ± 0.102 4.180 ± 0.124 4.171 ± 0.074 

R. Kidney 
Absolute 0.325 ± 0.011 0.327 ± 0.011 0.317 ± 0.009 0.302 ± 0.008 0.313 ± 0.012 0.327 ± 0.008 
Relative 8.392 ± 0.284 8.906 ± 0.306 8.229 ± 0.137 8.592 ± 0.200 8.086 ± 0.213 8.420 ± 0.235 

Liver 
Absolute 1.678 ± 0.069 1.610 ± 0.073 1.684 ± 0.060 1.509 ± 0.047 1.666 ± 0.089 1.641 ± 0.096 
Relative 43.014 ± 0.485 43.549 ± 0.997 43.560 ± 0.614 42.776 ± 0.404 42.819 ± 0.939 41.702 ± 0.934 

Lung 
Absolute 0.238 ± 0.014 0.224 ± 0.017 0.240 ± 0.012 0.207 ± 0.011 0.201 ± 0.008 0.209 ± 0.013 
Relative 6.140 ± 0.325 6.175 ± 0.640 6.261 ± 0.402 5.827 ± 0.157 5.216 ± 0.214 5.372 ± 0.296 

R. Testis 
Absolute 0.126 ± 0.004 0.125 ± 0.003 0.124 ± 0.002 0.126 ± 0.002 0.122 ± 0.003 0.122 ± 0.002 
Relative 3.243 ± 0.105 3.439 ± 0.182 3.230 ± 0.107 3.594 ± 0.103 3.175 ± 0.116 3.158 ± 0.122 

Thymus 
Absolute 0.045 ± 0.005 0.043 ± 0.003 0.042 ± 0.003 0.042 ± 0.003 0.039 ± 0.003 0.042 ± 0.003 
Relative 1.137 ± 0.105 1.159 ± 0.065 1.092 ± 0.086 1.175 ± 0.065 0.998 ± 0.075 1.080 ± 0.082 

Female 

n  10  10  10  10  10  7  

Necropsy body wt 30.9 ± 0.8 30.1 ± 1.0 29.0 ± 1.0 28.3 ± 0.7 28.0 ± 0.9* 28.4 ± 1.2
b 

Heart 
Absolute 0.123 ± 0.002 0.122 ± 0.002 0.123 ± 0.002 0.119 ± 0.002 0.121 ± 0.002 0.117 ± 0.003 
Relative 4.014 ± 0.096 4.064 ± 0.107 4.281 ± 0.127 4.237 ± 0.095 4.333 ± 0.140 4.147 ± 0.144 

R. Kidney 
Absolute 0.180 ± 0.008 0.173 ± 0.004 0.176 ± 0.004 0.164 ± 0.003 0.173 ± 0.003 0.167 ± 0.005 
Relative 5.869 ± 0.276 5.797 ± 0.148 6.091 ± 0.136 5.826 ± 0.157 6.191 ± 0.173 5.873 ± 0.164 

Liver 
Absolute 1.195 ± 0.024 1.202 ± 0.043 1.239 ± 0.050 1.141 ± 0.030 1.151 ± 0.042 1.157 ± 0.041 
Relative 38.737 ± 0.457 39.974 ± 0.749 42.686 ± 0.897** 40.393 ± 0.740 41.118 ± 1.080 40.641 ± 0.669 

Lung 
Absolute 0.231 ± 0.013 0.225 ± 0.014 0.208 ± 0.011 0.186 ± 0.006* 0.193 ± 0.009* 0.178 ± 0.010** 
Relative 7.536 ± 0.525 7.529 ± 0.493 7.207 ± 0.376 6.601 ± 0.191 6.907 ± 0.355 6.238 ± 0.169 

Thymus 
Absolute 0.049 ± 0.002 0.046 ± 0.002 0.048 ± 0.002 0.046 ± 0.002 0.049 ± 0.002 0.043 ± 0.002 
Relative 1.581 ± 0.075 1.539 ± 0.074 1.670 ± 0.067 1.634 ± 0.033 1.753 ± 0.058 1.507 ± 0.043 

* Significantly different (P#0.05) from the vehicle control group by Dunnett’s test 
**P#0.01 
a 

Organ weights (absolute weights) and body weights are given in grams; organ-weight-to-body-weight ratios (relative weights) are given as mg organ 
weight/g body weight (mean ± standard error).

b 
n=8 
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D-2 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE D1 
Summary of Reproductive Tissue Evaluations for Male Rats in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle Control 25 mg/kg 50 mg/kg 100 mg/kg 

n  10  10  9  10  

Weights (g) 
Necropsy body wt 331 ± 6   333 ± 6 307 ± 5* 309 ± 6** 
L. Cauda epididymis 0.1609 ± 0.0042 0.1593 ± 0.0049 0.1461 ± 0.0044 0.1511 ± 0.0039   
L. Epididymis 0.3051 ± 0.0100 0.3168 ± 0.0114  0.3017 ± 0.0126 0.2935 ± 0.0061 
L. Testis 1.5234 ± 0.0211   1.5116 ± 0.0227   1.4611 ± 0.0275   1.4790 ± 0.0168 

Spermatid measurements 
Spermatid heads (107/g testis) 
Spermatid heads (107/testis) 
Spermatid heads (107/g cauda) 
Spermatid heads (107/cauda) 

115.822 ±  7.331 
165.250 ± 9.628 
160.100 ± 37.899 
39.800 ± 5.095 

136.343 ± 5.181* 
193.250 ± 6.501* 
375.800 ± 106.646 

66.150 ± 14.304 

123.000 ± 3.969 
167.778 ± 5.597 
191.000 ± 54.185 

41.000 ± 6.920 

114.492 ± 2.960   
157.000 ± 4.938 
230.900 ± 56.581 

47.100 ± 5.620 

Epididymal spermatozoal measurements 
Motility (%) 81.900 ± 0.862 79.100 ± 1.329 80.333 ± 0.866 79.300 ± 1.116   

* Significantly different (P#0.05) from the vehicle control group by Williams’ test (body weights) or Dunn’s test (spermatid measurements) 
**P#0.01 
a 

Data are presented as mean ± standard error.  Differences from the vehicle control group for tissue weights are not significant
 
by Dunnett’s test.  Differences from the vehicle control group for spermatozoal measurements are not significant by Dunn’s test.
 

TABLE D2 
Estrous Cycle Characterization for Female Rats in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle Control 25 mg/kg 50 mg/kg 100 mg/kg 

n  10  10  10  10  

Necropsy body wt 188 ± 4 193 ± 3 192 ± 2 192 ± 3 

Estrous cycle length (days) 4.650 ± 0.198 4.300 ± 0.153 4.700 ± 0.133 4.700 ± 0.082 
Estrous stages (% of cycle) 

Diestrus 35.8 35.0 45.0 43.3 
Proestrus 7.5 9.2 8.3 10.0 
Estrus 35.8 33.3 29.2 27.5 
Metestrus 20.8 22.5 17.5 19.2 

a 
Necropsy body weights and estrous cycle lengths are presented as mean ± standard error. Differences from the vehicle control group are not 
significant by Dunnett’s test (body weights) or Dunn’s test (estrous cycle length).  By multivariate analysis of variance, dosed females did 
not differ significantly from vehicle control females in the relative length of time spent in the estrous stages. 



D-3 Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE D3 
Summary of Reproductive Tissue Evaluations for Male Mice in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle Control 25 mg/kg 50 mg/kg 100 mg/kg 

n  10  10  10  10  

Weights (g) 
Necropsy body wt 39.1 ± 1.6 35.3 ± 1.2 38.8 ± 1.4 39.2 ± 1.6 
L. Cauda epididymis 0.0196 ± 0.0010 0.0190 ± 0.0009 0.0197 ± 0.0011  0.0203 ± 0.0012 
L. Epididymis 0.0323 ± 0.0015 0.0304 ± 0.0017 0.0302 ± 0.0010 0.0306 ± 0.0017 
L. Testis 0.1189 ± 0.0039   0.1202 ± 0.0027 0.1183 ± 0.0031  0.1169 ± 0.0009   

Spermatid measurements 
Spermatid heads (107/g testis) 
Spermatid heads (107/testis) 
Spermatid heads (107/g cauda) 
Spermatid heads (107/cauda) 

185.587 ± 8.921 
20.529 ± 1.045 
8.140 ± 1.900 

311.700 ± 122.901   

192.867 ±10.239 
21.464 ± 0.881 
9.800 ± 1.726 

407.800 ± 105.990 

185.045 ± 7.926 
20.384 ± 1.247 
9.700 ± 1.388 

413.100 ± 117.055  

176.979 ± 7.577 
19.076 ± 0.795 
7.970 ± 1.058 

264.600 ± 65.967 

Epididymal spermatozoal measurements 
Motility (%) 70.100 ± 7.827 78.800 ± 0.867 80.000 ± 1.022 77.100 ± 1.602 

a 
Data are presented as mean ± standard error.  Differences from the vehicle control group are not significant by Dunnett’s 
test (body and tissue weights) or Dunn’s test (spermatid and spermatozoal measurements). 

TABLE D4 
Estrous Cycle Characterization for Female Mice in the 3-Month Gavage Study 
of Dimethylaminopropyl Chloride, Hydrochloridea 

Vehicle Control 25 mg/kg 50 mg/kg 100 mg/kg 

n  10  10  10  9  

Necropsy body wt 30.9 ± 0.8 28.3 ± 0.7 28.0 ± 0.9 27.5 ± 1.4* 

Estrous cycle length (days) 3.922 ± 0.097
b 

4.189 ± 0.177
b 

4.260 ± 0.148 4.611 ± 0.439  
Estrous stages (% of cycle) 

Diestrus 35.0 32.5 27.5 25.0 
Proestrus 0.0 0.0 0.0 0.0 
Estrus 43.3 48.3 50.0 51.9 
Metestrus 21.7 19.2 22.5 23.1 

* 
a 

Significantly different (P#0.05) from the vehicle control group by Dunnett’s test 
Necropsy body weights and estrous cycle lengths are presented as mean ± standard error. Differences from the vehicle control group are not 
significant by Dunn’s test (estrous cycle length).  By multivariate analysis of variance, dosed females did not differ significantly from vehicle 

b 
control females in the relative length of time spent in the estrous stages. 
Estrous cycle was longer than 12 days or unclear in 1 of 10 animals. 
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Dimethylaminopropyl Chloride, Hydrochloride, NTP TOX 75 

TABLE E1 
Mutagenicity of Dimethylaminopropyl Chloride, Hydrochloride in Salmonella typhimuriuma 

Strain Dose 
(µg/plate) Trial 1 

–S9 
Trial 2 

Revertants/Plateb 

+30% hamster S9 
Trial 1 Trial 2 

+30% rat S9 
Trial 1 Trial 2 

TA100 0 
100 
333 

1,000 
3,333 

10,000 

133 ± 5.8 
105 ± 4.5 
122 ± 6.2 
156 ± 12.2 
220 ± 24.2 
441 ± 24.5 

107 ± 5.0 
100 ± 7.4 
176 ± 4.7 
183 ± 9.0 
237 ± 15.0 
457 ± 15.2 

135 ± 9.8 
132 ± 7.0 
133 ± 9.8 
165 ± 5.4 
278 ± 8.6 
455 ± 17.1 

136 ± 6.2 
166 ± 11.3     
176 ± 9.5 
191 ± 12.5 
369 ± 12.6 
696 ± 50.7 

123 ± 5.4 
107 ± 3.2 
128 ± 9.3 
167 ± 12.3 
205 ± 4.7 
453 ± 21.3 

126 ± 16.3 
179 ± 2.5 
192 ± 8.5 
196 ± 4.6 
263 ± 12.2 
626 ± 26.1 

Trial summary 
Positive control

c 
Positive 

837 ± 14.4 
Positive 

958 ± 67.4 
Positive 

559 ± 21.4 
Positive 

905 ± 85.6 
Positive 

437 ± 10.6 
Positive 

712 ± 36.2 

TA1535 0 
100 
333 

1,000 
3,333 

10,000 

9 ± 1.9 
20 ± 0.3 
23 ± 3.4 
56 ± 3.2 

148 ± 11.0     
365 ± 10.4 

12 ± 1.5 
34 ± 6.1 
41 ± 5.0 

136 ± 16.6 
194 ± 14.8 
470 ± 14.2 

10 ± 2.8 
11 ± 3.8      
20 ± 5.2 
76 ± 6.2 

183 ± 20.9 
509 ± 11.7     

10 ± 1.8 
30 ± 2.6 
65 ± 5.5 

151 ± 8.6 
445 ± 21.4 
846 ± 45.2 

13 ± 2.1 
21 ± 2.0 
28 ± 4.7 
63 ± 7.1 

166 ± 8.9 
502 ± 9.6 

16 ± 1.5 
19 ± 0.6 
48 ± 2.4 

155 ± 26.8 
280 ± 7.5 
654 ± 30.7 

Trial summary 
Positive control 

Positive 
955 ± 8.3 

Positive 
1,133 ± 65.9 

Positive 
333 ± 15.3 

Positive 
591 ± 67.2 

Positive 
231 ± 32.4 

Positive 
198 ± 11.6  

TA97 0 
100 
333 

1,000 
3,333 

10,000 

158 ± 10.4 
172 ± 7.5 
159 ± 14.8 
171 ± 9.7 
189 ± 2.4 
169 ± 15.8 

172 ± 10.5 
171 ± 16.6 
186 ± 4.6 
181 ± 6.4 
145 ± 12.0 
147 ± 9.2 

175 ± 9.8 
184 ± 0.9 
182 ± 7.1 
185 ± 18.6 
176 ± 14.3 
163 ± 7.8 

Trial summary 
Positive control 

Negative 
623 ± 23.5 

Negative 
626 ± 24.9 

Negative 
586 ± 38.7 

TA98 0 
100 
333 

1,000 
3,333 

10,000 

22 ± 1.8 
15 ± 3.0 
17 ± 1.3 
17 ± 1.5 
13 ± 2.3 
13 ± 2.0 

19 ± 4.1 
19 ± 1.9 
13 ± 2.0 
18 ± 5.5 
17 ± 4.7 
19 ± 2.3 

21 ± 3.2 
17 ± 4.2 
21 ± 1.5 
13 ± 1.3 
17 ± 2.6 
21 ± 5.3 

Trial summary 
Positive control 

Negative 
340 ± 9.2 

Negative 
534 ± 13.2 

Negative 
514 ± 6.7 

a 
Studies were performed at SRI International. The detailed protocol is presented by Zeiger et al. (1992). 0 µg/plate was the solvent control.

b 
Revertants are presented as mean ± standard error from three plates.
 
The positive controls in the the absence of metabolic activation were sodium azide (TA100 and TA1535), 9-aminoacridine (TA97), and 

4-nitro-o-phenylenediamine (TA98).  The positive control for metabolic activation with all strains was 2-aminoanthracene. 
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TABLE E2 
Frequency of Micronucleated Normochromatic Erythrocytes in Peripheral Blood of Mice 
Administered Dimethylaminopropyl Chloride, Hydrochloride by Gavage for 3 Monthsa 

Number of Mice 
Compound Dose with Erythrocytes Micronucleated Pairwise 

b(mg/kg) Scored NCEs/1,000 NCEs P Valuec 

Male 

d
Water 0 10 1.10 ± 0.28 

Dimethylaminopropyl chloride, hydrochloride 
6.25 10 1.55 ± 0.25 0.1080 

12.5 10 1.80 ± 0.26 0.0329 
25 10 1.10 ± 0.15 0.5000 
50 10 1.35 ± 0.26 0.2374 

100 10 1.50 ± 0.29 0.1335 

P = 0.395
e 

Female 

Water    0 10 0.70 ± 0.13 

Dimethylaminopropyl chloride, hydrochloride 
6.25 10 0.75 ± 0.17 0.4263 

12.5 10 1.25 ± 0.25 0.0390 
25 10 1.15 ± 0.26 0.0694 
50 10 1.25 ± 0.24 0.0390 

100 7 1.00 ± 0.27 0.1713 

P = 0.188 

a 
Study was performed at SITEK Research Laboratories, Inc. The detailed protocol is presented by MacGregor et al. (1990). 

NCE = normochromatic erythrocyte


b 
Mean ± standard error
 
Pairwise comparison with the vehicle control. Dosed group values are significant at P#0.005 (ILS, 1990).


d 
Vehicle control 

e 
Significance of micronucleated NCEs/1,000 NCEs tested by the Cochran Armitage one-tailed trend test, significant at P#0.025 (ILS, 1990). 
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CHEMICAL CHARACTERIZATION 
AND DOSE FORMULATION STUDIES 

PROCUREMENT AND CHARACTERIZATION 

OF DIMETHYLAMINOPROPYL CHLORIDE, HYDROCHLORIDE 
Dimethylaminopropyl chloride, hydrochloride was obtained from Aldrich Chemical Company (Milwaukee, WI) in 
one lot (07530KG) that was used in the 2-week and 3-month studies. Identity and purity analyses were conducted 
by the analytical chemistry laboratory, Midwest Research Institute (Kansas City, MO), and the study laboratory, 
BioReliance Corporation (Rockville, MD). Reports on analyses performed in support of the study of 
dimethylaminopropyl chloride, hydrochloride are on file at the National Institute of Environmental Health 
Sciences. 

The chemical, a hygroscopic, white powder, was identified as dimethylaminopropyl chloride, hydrochloride by the 
analytical chemistry laboratory using Fourier transform infrared (FT-IR) and proton nuclear magnetic 
resonance (NMR) spectroscopy and by the study laboratory using IR spectroscopy and comparison against a 
reference standard from the same lot. All spectra were consistent with the structure of dimethylaminopropyl 
chloride, hydrochloride and matched reference spectra (Aldrich 1983, 1985). The FT-IR and proton NMR spectra 
are presented in Figures F1 and F2.  

The purity of lot 07530KG was determined by the analytical chemistry laboratory and the study laboratory using 
gas chromatography (GC). The analytical system utilized a gas chromatograph manufactured by Varian, Inc., or 
Hewlett-Packard Co. (Palo Alto, CA) with a flame ionization detector, a DB-5 column (30 m × 0.53 mm, 
1.5-µm film thickness; J&W Scientific, Palo Alto, CA), helium or nitrogen as the carrier gas at 10 mL/minute, and 
an oven temperature held at 50° C for 5 minutes and then increased to 200° C at 10° C/minute. 

Using this system, the analytical chemistry laboratory detected one major peak and one impurity peak in 
lot 07530KG; the impurity had an area of 0.53% relative to the total integrated peak area.  Purity was determined 
by the study laboratory on two shipments of lot 07530KG using the same GC system. For the first shipment, 
purity was determined to be 99.25% (at receipt) and 98.76% (within 30 days prior to the start of the 2-week study). 
A bulk purity reanalysis was performed (within 30 days prior to the start of the 3-month study) on a second 
shipment of lot 07530KG, and the relative purity of this bulk dimethylaminopropyl chloride, hydrochloride to its 
bulk reference standard sample (taken from the first shipment and stored at less than or equal to –20° C) was 
100%. Two significant impurities were detected, and they constituted 0.46% and 0.57% of the bulk 
dimethylaminopropyl chloride, hydrochloride. The overall purity of lot 07530KG was determined to be greater 
than 99%. 

To ensure stability, the bulk chemical was stored at ambient temperature under a headspace of inert gas and 
protected from light and moisture. Stability of the bulk chemical was monitored during the 3-month study by the 
study laboratory using the GC system described above. No degradation of the bulk chemical was observed. 

PREPARATION AND ANALYSIS OF DOSE FORMULATIONS 
Dose formulations were prepared once for the 2-week studies and four times for the 3-month studies. The dose 
formulations were prepared by adding the appropriate amount of chemical, diluting to the specified volume with 
deionized water, and sonicating and/or mixing on a magnetic stirrer until dissolved.  Aliquots of the dose 
formulations sufficient for daily dosing were stored at ambient temperature under a headspace of inert gas in amber 
glass vials sealed with Teflon®-lined butyl rubber stoppers and crimped aluminum caps for up to 35 days. 
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Homogeneity of the dose formulations was not confirmed as they were in the form of solutions. Stability studies 
of dose formulations of approximately 0.3 mg/mL were performed by the analytical chemistry laboratory using the 
analysis method described above. Stability was confirmed for up to 35 days for dose formulations stored in amber 
glass vials sealed with Teflon®-lined septa and aluminum caps, at refrigerated (5° C) and ambient (approximately 
25° C) temperatures, and for up to 7 days under simulated animal room conditions, exposed to air and light at room 
temperature. 

Analyses of the dose formulations of dimethylaminopropyl chloride, hydrochloride were conducted by the study 
laboratory using the GC system described above. The aqueous solution of the test chemical was first neutralized 
with 1 N sodium hydroxide solution followed by extraction of the chemical with methylene chloride and 
quantification using the analysis method described above. During the 2-week studies, the dose formulations were 
analyzed once; all six of the dose formulations for rats and mice were within 10% of the target concentrations 
(Table F2).  All five of the animal room samples of these dose formulations for rats and mice were within 10% of 
the target.  During the 3-month studies, the dose formulations were analyzed at the beginning, midpoint, and end of 
the studies; animal room samples of these dose formulations were also analyzed (Table F3).  Of the dose 
formulations analyzed, all 18 were within 10% of the target concentrations; 14 of 15 animal room samples for rats 
and all 15 animal room samples for mice were within 10% of target. 
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FIGURE F2 
Proton Nuclear Magnetic Resonance Spectrum 
of Dimethylaminopropyl Chloride, Hydrochloride 
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TABLE F3 
Results of Analyses of Dose Formulations Administered to Rats and Mice in the 3-Month Gavage Studies 
of Dimethylaminopropyl Chloride, Hydrochloride 

Date Prepared Date Analyzed 
Target 

Concentration 
(mg/mL) 

Determined 
Concentrationa 

(mg/mL) 

Difference 
from Target 

(%) 

June 6, 2000 June 6-7, 2000 0.625 
1.25 
2.50 
5.00 

10.0 
20.0 

0.621 ± 0.0019 
1.24 ± 0.0068 
2.43 ± 0.0042 
4.94 ± 0.0064 
10.2 ± 0.011 
20.3 ± 0.0056 

–1 
–1 
–3 
–1 
+2 
+2 

July 18-19, 2000
b 

1.25 
2.50 
5.00 

10.0 
20.0 

1.36 ± 0.0044 
2.57 ± 0.0051 
5.09 ± 0.0079 
11.3 ± 0.021 
21.9 ± 0.0096 

+9 
+3 
+2 

+13 
+10 

July 18-19, 2000
c 

0.625 
1.25 
2.50 
5.00 

10.0 

0.611 ± 0.0040 
1.36 ± 0.012 
2.66 ± 0.011 
5.30 ± 0.013 
10.7 ± 0.023 

–2 
+9 
+6 
+6 
+7 

August 1, 2000 August 1-2, 2000 0.625 
1.25 
2.50 
5.00 

10.0 
20.0 

0.624 ± 0.0029 
1.27 ± 0.016 
2.53 ± 0.0079 
4.91 ± 0.030 
9.86 ± 0.020 
20.0 ± 0.042 

0 
+2 
+1 
–2 
–1 
0 

September 14-15, 2000
b 

1.25 
2.50 
5.00 

10.0 
20.0 

1.20 ± 0.051 
2.58 ± 0.012 
5.28 ± 0.013 
10.2 ± 0.013 
20.8 ± 0.045 

–4 
+3 
+6 
+2 
+4 

September 14-15, 2000
c 

0.625 
1.25 
2.50 
5.00 

10.0 

0.616 ± 0.029 
1.26 ± 0.028 
2.72 ± 0.011 
4.97 ± 0.022 
10.4 ± 0.021 

–1 
+1 
+9 
–1 
+4 
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