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B-2 
	

Benzethonium Chloride. NTP TR 438 

TABLE B I 
;ummary of the Incidence of Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethonium Chloride' 

Vehicle Control 0.15 mg/kg 0.5 nigjtvg 1.5 mg/kg 

Disposition Summary 
Animals initially in study 60 60 ol) 60 

15-Month inurim evaluazion 9 7 9 7 

Early deaths 

Mohbund 13 11 13 13 
Natural deaths 14 9 12 , 16 

Sur-savors 

Terminal sachfice 24 33 26 24 

Animals examined microscopically 60 60 60 60 

15-Month Interim Evaluation 
Mimentary System 
Mesenters 

Fat. liposarcorna 
(1) 

1 

(1) 

Endocrine System 
Pituitary gland (9) ( 7 ) 

Pars (.1:stalls. adenoma ) 1 	(14q) 

',el-1Ra! System 
Moral g:and ( 9 ) ( 

Adenoma  

Integumentary. System 
Skim control ( 9 ) ( 7 ) (9) 

Subcataneous tissue. lipoma 1 , 

Skin. site o; 	application ( 9 ) (-) ( 9 ) ( 7 ) 

Systems Examined With No N'eoplasms ObServed 
Cardiovascular System 
General Body System 
Ilematopoietic System 

Musculoskeletal System 

Nervous System 
Respiratory' System 
Special Senses System 

Urinary System 

2-Year Study 
Alimentary System 
Intestine small. jejunum ( 1 ) 
Liver (51) (53) 

Pancreas (51) : 53 ) 

Salivars' glands (51) (53) 
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Lesions in Female Rats 
	 B-3 

TABLE B I 
Summary of the Incidence of Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethonium Chloride 
(continued )  

Vehicle Control 0.15 mg/kg 	 0.5 mg,/kg 	 1.5 mg kg 

2-Year Study (continued) 

Cardiovascular System 
None 

Endocrine System 
Adrenal cortex (19) (21) 

Adenoma 1 	(57-) 

Adrenal medulla (10) ( 2 ) 
Pheochromocytoma benign 3 (307) 

Bilateral. pheochromocytoma benign 1 	(507) 

Islets. pancreatic (51) (53) 

Carcinoma 1 	(27 

Pituitan, 	ganctl (51) (53) 

Pars distalis. adenoma 27 (537) 27 	(517, 

Pars distalis 	adenoma. multiple 1 	(2c,",) 

Pars distalis. carcirbama 2 (47) 2 

Thyroid gland (51) (53) 

Bilateral. C-cell. adenoma 1 	(27) 

C-cell. adenoma 10 (207; 5 (VT) 

C-cell. carcinoma 1 	(27) 

General Body System 
None 

Genital System 
Clitoral gland (50) (52) 

Adenoma 3 	( 4 

Carcinom,t 

Ovar, 

nerus 

(51 

(51, 

(53, 

(53 

Polyp stroma) 3 	(653 ) - 	(137) 

Ilematopoietic System 
Bone marrov. (51', ( 52 ) 
Lymph node (5) (1 

Lymph node. mandibular ( 7 ) 
Osteosarcoma, metastatic 	bone 1 	i337 

Lymph node mesenteric (5) ( 3,  
Spices (51) (53) 

Thymus (41)) (50) 

Integumentary System 
Mammary gland (51, (53) 

Adenoma 2 (4q) 2 	(453) 

Adenoma. multiple 1 	(253) 

Carcinoma 1 	(27 , 

Fibroadenoma 14 (277) 12 	(237 i 

Fihroadenoma. multiple 3 	(1)53, 5 	(97 ) 

Fibroma 1 	(253 
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B-4 	 Benzethonium Chloride. NTP TR 438 

TABLE B I 
Summarr of the Incidence of Neoplasms in Female Rats in the 2-Year Dermal Studr of Benzethonium Chloride 
(continued) 

Vehicle Control 0.15 mg/kg 0.5 mg/kg 1.5 mg/kg 

2-Year Study (continued) 

Integumentary System (continued) 
Skin. control (51) (53) (51) (53) 

Basosquamous tumor malignant I 	(2%) 

Basosquamous tumor benign 1 	(2%) 
Trichoepithelioma I (2%) 
Subcutaneous tissue. lipoma 1 	(2%) 

Subcutaneous tissue, neurofibrosarcorna 1 (2%) 
Skin, site ot application-no mass (51) (53) (51) (53) 

Musculoskeletal System 
Bone (51) (53) 

Mandible. osteosarcoma 1 	(2%) 

Nervous System 
Brain (51) (53) 

Carcinoma. metastatic, pituitary gland 2 (4%) 2 (4%) 

Respiratory System 
Lung (51) (53) 

Carcinoma. metastatic. thyroid gland 1 	(2q) 
Nose (51) (53) 

Nares. squamous cell papilioma 1 
Vomeronasal organ. squamous cell carcinoma 1 	(27c) 

Special Senses System 
None 

Urinary S)stem 

Kidne\ (51) (53t 
L'rinar‘ 	6ladder (51) (53) 

Systemic Lesions 
Multiple orrans b  (51) (53) (51) (53) 

Leukemia mononuclear 18 	(357-) 18 
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Lesions in Female Rats 	 B-3  

TABLE BI 
Summary of the Incidence of Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethoniur Chloride 
(continued) 

Vehicle Control 0.15 mg/kg 	 0.5 mg/kg mg/ kg 

2-Year Study (continued) 

Cardiovascular System 
None 

Endocrine System 
Adrenal cortex (19) 

Adenoma 50 

Adrenal medulla (10) 

Pheochromocytoma benign 3 (300) 

Bilateral, pheochromocytoma benign : (500) 

Islets. pancreatic (51) 

Carcinoma i20) 

Pituitary gland (51) 

Pars distalis, adenoma 27 (530) 2 7  51`7%) 

Pars distal's, adenoma. multiple 1 (20) 

Pars distalis. carcinoma 2 (40) .1 

Thyroid gland (51) ( 53 ) 

Bilateral. C-cell. adenoma 1 (20) 

C-cell. adenoma 10 (200) 5 (90) 

C-cell, carcinoma 1 (20.) 

General Body System 
None 

Genital System 
Clitoral gland (50) (52; 

Adenoma 3 (601 (s0 

Carcinoma 2 (4 0 1 

Osan (51) 

Uterus 

Polyp stromal 

(51, 
3 (60) I 

Ilematopoietic System 
Bone marros (51) 

Lymph node (5A (11 

Lymph node, mandibular ( 7 ) (3) 

Osteosarcoma. metastatic, bone 1 (330) 

Lymph node. mesentenc (5) (3) 

Spleen (51) (53) 

Thymus (46, (501 

Integumentary System 
Mammary gland (51) ( 53 ) 

Adenoma 2 (40) 2 (401 

Adenoma, multipie 1 (20) 

Carcinoma 1 (20 

Fibroadenoma 14 (270) 12 (2'30) 

Fibroadenoma 	multiple 3 (60) 5 (90) 

Fibroma 1 (20) 

Board Draft 	 NOT FOR DISTRIBUTION OR ATTRIBUTION 



Lesions in Female Rats 
	 B-5 

TABLE B I 
Summary of the Incidence of Neoplasms in Female Rats in the 2-Year Dermal Stud. of Benzethonium Chloride 
(continued) 

Vehicle Control 0.15 mg,1,44 	 0.5 mp,'Isg 1.5 mgfkg 

Neoplasm Summary.  
Total animals with primary necplasrns` 

15-Month intehm evaluation 3 
2-Year study 49 

Total pnmary neoplasms 
15-Month intenm naluation 4 1 

2-Year study 92 2 92 

Total animals with benign neoplasms 
15-Month interim evaluation 3 1 

2-Year study 38 41 

Total benign neoplasms 
15-Month interim evaluation 3 1 

2-Year study 66 

7313i animals with malignant neoplasms 
15-Month interim e%aivation 1 
2-Year study 2' 1 21 

Total malignant neoplasms 
15-Month interim evaluation 
2-Year study 26 

Total animals with metastatic n:oplasms 
2-Year study 3 

Total metastatic neoplasms 
2-Year study 3 

Number ot animals examined microscopically at the site and the number ot animals with neoplasm 
Number at animals ,.kith am, tissue examined microscopically 

c  Pnmary neoplasms: all neoplasms except metastatic neoplasms 
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B-6 	 Benzethonium Chloride. NTP TR 438 

TABLE B2 

Individual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control 

Number of Days on Study 
145 6 	cc 	66666066666677'77 

7 	8 	1 	1 	2 	5 	7 	9 	0 	1 	1 	3 	4 	4 	4 	4 	4 	4 	6 	9 	0 	1122  

655964253023224589 	7 	6 	98902 

2 	2 2 2 	2 	22 	22 	23222 	2 	2 	2 	2 	2 	2 -7 

Carcass ID Number 5 	7 9 5 	8 	7 	4 	7 	9 	6 	0 	7 	6 	9 	6 	7 	4 	5 	8 	4 	9 	9 8 7 	9 

75 7 1 	1 	2 	7 	6 	4 	1 	0 	0 	3 	6 	2 	9 	3 	9 	3 	9 	9 	1 4 3 	5 

Alimentary System 

Esophagus + + + + 	+ + + + + + + + + + + + + + + + + + 
Intestine small, duodenum 
Intestine small, jejunum 
Liver + + + + + + + + + + + + + + + + + + + + + 
Mesentery 
Pancreas + -4- + + + + + + + + + + + + + + + 	+ + + + + 

Salivary glands + + 	+ 	+ 	+ 	+ 	+ + 	-4- 	+ 	+ 	+ 	+ + 	+ 	+ 	+ 	+ 	-4- + + 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Heart + +++ + + +++ 	+ + + + ++ + + + 2- -4- + 

Endocrine System 
Adrenal cortex 

Adrenal medulla 

Pheochromocytoma benign 

+ 	+ 	+ + 	 + + 	+ + 	+ 

+ 

Islets. pancreatic + + + + a- 4- + + + + + + + + + 	+ 	+ 	+ + + 	+ + 
Parathyroid gland + 	+ + + + 	M -4- + + + 	M 	+ 	M 	+ 
Pituitarv gland + — 	+ + + + + 	+ 	+ + + + 	+ + + 

Pars dIstails. adenoma XXXXX 	 X 	X 	XXXX 	X 

Pars distalls. adenoma. multiple 
Pars distalis. carcmoma 

Thyroid gland + 	-4- 	+ 	+ 	+ 	+ 	+ 	-4- 	-4- 	+ 	+ 	+ 	+ 	+ 	+ 
Bilateral. C-cell. adenoma 

C-cell, adenoma X 	X 	 X 	X X 

C-cell. carcinoma 

General Body System 

None 

Genital System 

Clitoral gland 

Adenoma 

Ovan,. 

Uterus 

Polyp stromal 
Vagina 

X 

+ 	++ + + 	 + 

X 
+ 	+ -4- + 	+ + + + 	+ + + 	+ -4- 	+ 

— 	+ 	+ + + + 	+ + + 	+ + 	+ + -4- 	+ + 

Ilematopoietic System 
Blood 

Bone marrow 

Lymph node 

Lymph node. mandibular 

+++ 	++++-7-++++++++ 	+++ 

+-4- 

+A.+ 

+ Tissue examined microscopic.ally 
	

M: Missing tissue 	 X. Lesion present 

A: Autolysis precludes examination 
	

I: Insufficient tissue 	 Blank: Not examined 
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Lesions in Female Rats 	 B-7 

TABLE B2 
Individual Animal Tumor PatholoQ of Female Rats in the 2-Year Dermal Stud ■ 
of Benzethonium Chloride Vehicle Control continued) 

777  7777 777  7 77 7 7 7 7 7 7 7 7 7 7 7 7 '7 

Number of Days on Study 
	

2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4 	4 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	I 	1 

To;a 

Carcass ID Number 
	

4 5 4 4 4 4 5 5 5 5 6 6 6 6 7 7 7 7 8 8 8 8 8 8 9 9 	Tissues 

2 3 1 4 5 6 2 5 6 8 4 5 8 9 1 4 7 8 0 2 5 6 7 9 0 3 	Tumors 

Alimentan System 
Esophagus 	 a- -4- + -4 + + + + + + -4 + + + + + + 4- + + + a- + + a- + 	51 

Intestine small, duodenum 	
, 

 
, 

Intestine small. Jejunum 	 , 

Liver 	 + + + - + 4- + + + + + + + + -4 + + + + -4- + + + -4- a- + 	51 

Mesentery 	 + 	 3 

Pancreas 	 + + + - + + 4- + + + + + 4- 4 -4- + a- + -4- + a- 4- + + 4- -4 	51 

Salt‘ary glands 	 - 4- 7 + + + + + + + 7-  + 7-  + + + 4- + + 7- + + 7- 7- 4- 4. 

Stomach. torestomach 	 4- 	 + 	 6 

Stomach. glandu,Ir 	 1 

Cardiovascular System 
Heart 	 + + + 	7 	+ 	+ 	4- + 4- 	+ 	+ 4- 

Endocrine System 
Adrenal cortex 	 + 	-4- 	+ 	1- 	 19 

Adrenal medulla 	 + 	 -4 + + 	a- a- 	10 

Pheochromcoctma benign 	 X 	 X X 	 3 

islets. pancreatic 	 ... - -,- + + 44' + + + + + + + + + + + + + + -4 + - -4 - -4- 	51 

Parathyroid gland 	 -4 4- - a- + + + M + + + + + + + + - + + + + + + + + + 	4 - 

Pli .u;lar. gand 	 , - - -4- + .4 a- + + + -4 + + + + -4- -.!- -:- ..,.. 4 	4- + + 4  

Pars dis:aiis. adenoma 	 X 	X 	X X X 	 X 	XXXXXXXXX 	7 

Pars distaiis. adenoma, multip.e 	 X 	 1 

Pars distalis, cdrcinoma 	 X 	 X 

Throid gland 	 - - 	+ ,- - + + - + -4 + -4- -4- + 	+ 4.- + + -,.. 4. -,- .... 	51 

Bilateral. C-cell. adenoma 	 X 	 ' 

C-cell. adenoma 	 X 	X 	 X 	X X 	10 

C-cell. carcmorna 	 X 	 1 

General Body System 
None 

Genital System 
Clitoral gland 

Adenoma 

Ovary 
Uterus 

Polyp stromal 

Vagina 

+ + 	+ 	+ 	 + + 	+ + 	++++ 	50 

X 	 X 	 3 

+ -4 14 	+ + 	+ 	+ 	+ -4- + 	+ 
-4 -4- 	+ 	+ 	+ 	4' -4- 	+ 	+ 	+ + 	4- 74-  -7 4- -4 	51 

X 	 X 
1 

Ilematopoietic System 
Blood 
Bone marrov: 	 + 	+ + + 4 + + + 	+ + -4- + + + 	+ + + + 	4. 	51 

Lymph node 
Lymph node. mandibular 
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B-8 	 Benzethonium Chloride, NTP TR 438 

TABLE B2 

Indi‘idual Animal Tumor Pathology of Female Rats in ti 	-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control (continued) 

Number of Days on Stu0 
1 4 5 5 5 5 	0060 6 006 666 677777 

7 8 1 1 2 5 	01 1 3 4 4 4 4 4 4 	9 0 1 122  

6 5 5 9 6 4 	3 0 2 3 2 2 4 5 	9 7 6 9 8 9 0 

Carcass ID Number 

	

221222 	2232 222222 222  22 2 2 

	

5 7 9 5 8 7 	9 6 0 	6 9 6 7 4 5 8 4 9 9 8 7 9 

7  5 7 
 

	

112 	4 1 0 0 3 6 2 9 3 9 3 9 9 1 4 3 5 

Ilematopoietic System (continued) 

Lymph node. mesentenc 	 + 
Spleen 	 + + 	+ 	+ 	+ + + 	+ + + 	+ + + 	+ + 	+ + 

Thymus 	 + + M + 	- + + 	+ + + +M++++M+++M 

Integumentary System 
Mamrrary gland 	 + -4- • + + 	+ + + + + + + + + 	+ + 	+ + + • 

Adenoma 	 X 
Adenoma. multiple 

Fibroadenoma 	 x 	XXXXX 
Fibroadenoma multiple 

Skin. control 	 + 	+ + 	— 	+ + 	+ • + 	+ + 	+ „ 

Basosquarnous tumor henign 	 X 
Skin, site of application-ni' mass 	 + + 	 + 	+ 	+ + + 	— 4- + 

Musculoskeletal System 

Bone 	 ——,-+ -4--4-+++++++7 

Nervous System 

Bram 	 -4- 4 	+ + + 	+ 	7 	+ + + 7 7  7 7 7 7  

mt4t2sra.,:c 

gland 
Peripheral rier-,e 

Spinal cord 

Respiraton- System 

Lung 	 4 + 4 -4_ -- -4- _4_ + ± +  

Car;iincirria. metastati;:. thyroid gland 
Nose 	 + 	— 	+ + 	+ + 	+ 	 , 

Nares, squamous cell pap iliimna 	 X 
Vomeronasal organ. squamous cell 

carcinoma 	 X 

Trachea 	 + + 	4- 	+ 4- + + 	-4- 

Special Senses System 
Eye 	 + 

Hardenan gland 

Urinary System 
Kidney 
	

4++++++ -4- +++ 	+ + + 	+ 	+ 	+ -4- 
Unnary bladder 	 7 7 7 	+ 	+ 7 	+ + + + + 	+ + + + 	+ 	+ 

Systemic Lesions 
Multiple organs 	 — 	7 -7 	+ + 	+ + 	+ -4- -4- + + 	+ + + 	+ + 

Leukemia mononuclear 	 X 	 X X X 	 X 	XXXXXX 
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Lesions in Female Rats 	 B-9 

TABLE B2 
Individual Animal Tumor Patholow; of Female Rats in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control (continued) 

77 	/ 	/ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

Number of Days on Study 
	

2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
4 	4 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 

nrrnrr2rrrrrrrrrrrr 	r 	 r 	 Total 

Carcass ID Number 
	

4 5 4 4 4 4 5 5 5 5 6 6 6 6 7 7 7 7 8 8 8 8 8 8 9 9 	Tissues 

2 3 1 4 5 6 2 5 6 8 4 5 8 9 1 4 7 8 0 2 5 6 7 9 0 3 	Tumors 

Ilematopoietic System (continued) 

Lymph node, mesentenc 
	 5 

Spleen 	 + + 	+ 	+ + + + + + + + + + + 	+ + + + + + + + + 	51 

Thymus 	 + 	+ + + 	+ + + + + 	+ + + + + 	+ M + + + + 	40 

Integumentary' System 
Mammary gland 	 + + + + + + 	+ 	+ + + + + + + + + + + + + + 

	51 

Adenorna 
	 X 

Adenoma. multiple 	 X 	 1 

Fibroadenoma 	 X 	 X 	X X 	X 	X 	X 	14 
Fibroadenoma. multiple 	 X 	 X 	 X 

Skin. control 	 + 	— 1- + 	+ + + + + 	+ + + 	+ 	4- + 

Basosquamous tumor benign 
Skin, site of application-no mass 	 — 	+ 	+ + 	+ -4- + 	-4- — 	+ + 

Musculoskeletal System 
Bone 	 + + 	+ 	+ ± + + + + 	+ + + + + 	 -4- 4- 	+ 

	51 

Nervous System 
Brain 

Carcinoma, metastatic, pituitary 

Penpheral nerse 

Spinal cord 

-I- 	 + + + r- 4- + + 	+ 	+ + +  

X 

Respiratory System 
Lung 

Carcinoma, metastatic. thyroid gland 

Nose 

Nares. squamous cell papillorna 

Vorneronasal organ. squamous cell 

carcinoma 

Trachea 

  

-4- 	-I- 	+ 	 -4- 	-4- 	-4- 	+ 

X 

	, 4- + 4- 4- + + 	+ 	+ 	+ 	+ 

 

   

+ 	+ 	+ 	+ + + 	+ + + + 	+ 	+ + + 	+ 	+ 
1 

51 

Special Senses System 
Eye 
Hardenan gland 

Urinary System 
Kidney 
	 + 	+ r- 	+ + -4-  + 	+ 	+ -4- -I- -4-  -4- 

1_11-inar4 bladder 
	

+ 	-4-  + 	+ 	-4-  + + -4-  + + t + 	4- 	 + + 
	51 

Systemic Lesions 
Multiple organs 	 + 	+ + + + + + 	+ + + + 	+ -44- -4- -4- + + 

Leukemia mononuclear 	 X 	X X X 	 X 	X 	 X 
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B-10 	 Benzethonium Chloride. NTP TR 438 

TABLE B2 
Individual Animal Tumor Patholo* of Female Rats in the 2 -Year Dermal Study of Benzethonium Chloride: 0.15 0 

Number of Days on Study 

334cc  

6 	9 	5 	1 	3 
6 	3 	6 	9 	0 

ccc 

3 	5 	8 
8 	1 	2 

6666o 
0 	1 	1 	3 	3 

2 	2 	2 	3 	8 

66666777 

5 	7 	8 	8 	9 	1 	2 	3 
9 	7 	0 	4 	b 	0 	7 	0 

7777 

3 	3 	3 	3 
0 	0 	0 	0 

Carcass ID Number 
3 

3 
7 

3 

3 
2 

3 

2 
0 

3 

6 

0 

3 

0 

5 

3 

2 

6 

3 

0 

2 

3 

4 

2 

3 

0 

3 

3 

3 

8 

3 

4 

5 

3 

3 

9 

3 

2 

1 

3 	3 	3 

1 	4 	4 
691  

3 	3 

5 	0 
58 

3 

0 
1 

3 

5 
3 

3 

0 
6 

3 

0 
7 

3 

0 
9 

3 	3 
1 	1 

0 	1 

Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 
None 

Genital System 
None 

Ilematopoietic System 
None 

Integumentary System 
Skin. control 
Skin. site of application-no mass + 

+ 
+ + + 

+ + 
+ + 

+ + + + 
+ + + + + + + 

+ 
+ + 

+ 
+ + + 

Musculoskeletal System 
None 

Nervous System 
None 

Respiratory System 
None 

Special Senses System 
None 

Urinary System 
None 

Systemic Lesions 
Multiple organs + + + + + + + + + 4- + 
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Lesions in Female Rats 	 B-11 

TABLE B2 
Individual Animal Tumor Patholo* of Female Rats in the 2-Year Dermal Study of Benzethonium Chloride: 0.15 mg kg 
(continuec; 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

Number of Days on Study 	 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1 1 1 1 l 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 	Tota; 

Carcass ID Number 	 1 1 1 I 1 1 " 	 " '  3 3 3 3 3 4 4 4 4 5 5 5 5 5 5 5 	Ttssues 

2 3 4 5 8 9 2 3 4 5 7 9 0 1 3 4 6 0 3 6 7 1 2 4 6 7 8 9 	Tumor.'s 

Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

Genera! Body System 
None 

Genital System 
None 

llematopoietic System 
None 

Integumentary System 
Siirs control 	 + 	 + 	+ 	 + + + + -4- + + + 
Skin. sue of app:Ication-no rnass 	 + + 	+ 	+ 	+ + + + 	+ 	-0- 

Musculoskeletal System 
None 

Nenous System 
None 

Respiratory System 
None 

Special Senses System 
None 

Urinary System 
None 

Systemic Lesions 
Muluple organs 	 + + + 	+ 	+ + + + + + 	 -4- 7  7 

	
5 3 
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1142 	 Benzethonium Chloride. NTP TR 431 

TABLE B2 
Individual Animal Tumor Patholo* of Female Rats in the 2 -Year Dermal Study of Benzethonium Chloride: 0.5 mg"kg 

Number of Days on Study 
2 	4 

9 	6 
7 	5 

4 	 

9 	3 
2 	3 

5  

4 

9 

5  

6 
5 

5  

7 
8 

5 

7 
9 

5 

7 
9 

5  

8 
1 

6 
0 
6 

o 

1 
0 

6 
3 
: 

6 	6 	6 

6 	7 	7 
S 	S 	9 

6 

8 
5 

6 

8 
6 

6 

9 
4 

6 

9 
8 

7 
0 
4 

7 
0 
8 

7 

1 
2 

7 	7 
2 	2 
0 	5 

Carcass ID Number 
3 	4 	4 	3 

7007  

6 	3 	2 	0 

3 

n 
2 

4 

1 
1 

4 

0 
0 

3 

6 
5 

4 

0 
8 

3 

9 
0 

3 

8 
3 

3 
7 
8 

3 

7 

5 

4 

1 

6 

3 

7 

2 

3 

6 

1 

4 

0 

4 

3 

6 

8 

3 

9 

9 

3 

9 
6 

4 
1 

0 

3 
7 
7 

3 
8 
4 

4 	4 

0 	1 
9 	7  

Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 

None 

Genital System 

None 

Ilematopoietic System 
None 

Integumentary System 

Skm. contro 
Trichoepithelorn:: 
Sut:aneous 
neerohhro ,,arc•om.': 

Sim site of appil;::mon-n mas.s 

 

+ 	-r- 	+ 	+ + 	+ + 	+ 

4- 	 + 	+ 	 + 4- + 

 

Musculoskeletal System 

None 

Nenous System 

None 

Respiratory System 

Nr.rne 

Special Senses System 

None 

Urinary System 

None 

Systemic Lesioa ,  
Multiple orcLins 	 + 	+ 	+ + + 	+ 	+ 	+ 
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TABLE B2 
IndiNidual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study of Benzethonium Chloride: O. mg/kg 
;continued) 

7 : 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

Number of Days on Study 
	

" 	" " 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 	Total 

Carcass ID Number 	 6 6 	7 7 8 8 8 8 	‘, 9 9 9 9 9 9 0 0 0 0 1 1 1 1 "2 	Tissues 

3 4 6 4 9 0 1 2 5 	234578156724590 	Tumors 

Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 
None 

Genital System 
None 

Ilematopoietic System 
None 

Integumentary System 
Skin. control 

Trichocpi!helioma 
Subcutaneous tissue. 

neurofibrosarcoma 
Skin. site of application-no mass 

+ 	 + + + 	+ 	+ 	 + 	+ 	+ 	-e- 

X 
+ + + + 	+ 	+ + + + + 	+ + 	+ 	4- -4 

Musculoskeletal System 
None 

Nervous System 
None 

Respiratorr System 
None 

Special Senses System 
None 

Urinary System 
None 

Systemic Lesions 
Multiple organs 
	 + + + 	+ + + + + + + + + + + + + + 	+ + 

	51 
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B-14 	 Benzethonium Chloride. NTP TR 438 

erkl3LE B2 
Individual Animal Tumor Patholo* of Female Rats in the 2-Year Dermal Stud.) ,  of Benzethonium Chloride: 1.5 0 I 

Number of Days on Study 
3 

0 
3 

3 

2 
2 

3 	4 	5 	5 	5 	5 	5 	5 	5 	5 	6 	6 	6 	6 	6 	6 	6 	6 	6 	6 	6 	6 	6 

5 	8 	2 	3 	3 	6 	7 	8 	8 	9 	0 	1 	1 	3 	3 	3 	3 	4 	4 	5 	6 	6 	7 

8 	5 	3 	7 	2 	6 	7 	7 	4 	3 	3 	9 	2 	4 	4 	6 	0 	7 	8 	7 	8 	7 

4 4 4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 

Carcass ID Number 5 6 8 	5 	4 	6 	6 	7 	6 	2 	4 	6 	7 	7 	4 	5 	3 	6 	6 	4 	3 	5 	527  

2 0 0 	7 	5 	2 	4 	9 	8 	8 	6 	1 	2 	7 	7 	1 	5 	3 	9 	1 	9 	6 	0 	2 	3 

Alimentary System 
Esophagus + + + + + + + + + + + + + + + + + + + + + + + + 
Liver + + + + + + + + + + + + + 	+ + + 	+ + + + + "- 

Mesentery 
Pancreas + + 	+ + + + + + + + + + + + 	+ + + + + 	+ 
Salivary glands + + + + + + + + + + + + + + + + + + + + + + 
Stomach, forestomach + + + 	 4 	+ + + 
Tongue 

Cardiovascular System 
Heart + + + + + + 	+ + 	+ + + + 	+ 

Endocrine System 
Adrenal CONCX + 	 + 

Adenorna X 
Adrenal medulla 

Bilateral. pheoehromocytoma benign X 
Islets, pancreatic + + + 	— 4 	+ 	+ 	+ + 	+ + 	 + + 

Caretnorna 
Parathyroid ,ond N,41 	 + 	. 	-4- 	+ 	M 	+ 	-4- 	+ 
PlnlitarN 	gland + + 	4 	4 	+ 	+ 	4 	#--,-4--.--.- -/- 	t 

Pars distans. adenoma X 	X 	X 	X 	XXXX 	XX 	XXXX 
Pars dtstalis. carcmoma X 

Th ■troid gland + 	+ 	+ 	+ 	-4- 	-4- 	+ 	-9- 	+ 	+ 	+ 	+ 	+ 	+ 	+ 
C-cell. adenoma X 

General Body System 
None 

Genital System 
Clitoral glum.: + t 	-4- 	-I- 	 t 	t 	 M 

Adenoma 
Carc:roma 

0\ an: -t + 	+ 	+ 	r 	+ 	+ 	. 	 . 	4- 	-/- 	t 

Uterus -I- 	1- 	 t 	 -I- 	t 

Polyp stromal X X 	 X 

Ilematopoietic System 
Bone marrow -r- + 	+ 	4 	M 	+ 	+ 	+ 	-+ 	-4- 	+ 	-4- 	+ 	+ 	-44 	+ 
Lymph nckde 
Lymph node. mandibular 

Osteosarcoma. metastat,c. hone 
Lymph node. mesentenc 
Spleen -4- 	 + 	-4- 	+ 	4 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	-4- 	+ 	-t- 	+ 	+ 	+ 	+ 
Thymus + + + + 	+ + + 	+ + + 	+ 

NOT FOR DISTRIBUTION OR ATTRIBUTION 	 Board Draft 



Lesions in Female Rats 	 B-15 

TABLE B2 

Indisidual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 0 1.0 

(continued) 

6 6 7 	77 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 7 777 

Number of Days on Study 	 s 90 	 -4 -4 -4 -1 n '41 •4 '1 'I 	 1 'N 

0 9 0 3 9 9 	9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 	Total 

Carcass ID Number 	 4 4 7 6 	" 1  "  3 3 3 3 3 4 4 4 5 5 5 5 6 	7 7 7 7 

0 34 5 1 3 4 5 6 9 1 3 6 7 8 2 4 8 3 4 5 9 6 7 0 1 5 

Alimentary System 
Esophagus 	 + 	+ + 	— 	+ + + + + + + 	+ + + + + + + + 	-44  -.- 

Liver 	 . 	-4-  + -4- -4-  4- 	-fr 	-44 -4-  4-  4- 	-fr 	 + 

Mesentery 

Pancreas 	 + 	+ 	+ + + + + + + + + + + + + + + + + + + 	+ 
Salivary glands 	 + 	+ + + + + + + + + + + + + 	+ + + + + + + + 

	52, 

Stomach. forestomach 
Tongue 

CardioYascular System 
Hear: 	 + 	+ + 4-  + + + 	+ 4- + 	+ 	 + -4- -4- 	-4- 

Endocrine System 
Adrenal cortex 	 + + + 	 + 	-4- -4- + + 	+ 

Adenoma 

.Adrer.al medulla 

pheochromocytoma henign 	 1 
islets. pancreatic   + 	+ + + 	+ + + + 	+ + 	+ 	+ 

Carcinoma 	 X 
Parathyroid gland 	 + + + 	+ + + + M 	M + + 	+ -4- 	+ 	- 
Pit!.!!! 	gland   + 	4- + 	+ + + + + + + 4- 4- 4- + + 	  

Pars distalis. adenoma 	 XX 	XX 	XXX 	X 	X X 	X 	X 	 X 
Pars distalls. carcinoma 	 X 	 2 

Thyroid gland   -t- 	+ + + + + + 	-4- + + + + + 	+ + 	+ 
C-cell. adenoma 	 X 	X 	X 	X 

General Body System 
None 

Genital System 
giand 	 + + 	+ + + + + + + + + + 	+ 	+ 

Adenoma 	 X 	X 	X 
Carcinoma 	 X 	X 

Ovan 	 + 	+ + + + + 	+ + + 	+ 	+ 	 + 
ierus 	 , 	 + + + + + 	+ 	+ + 	+ + -4 -4- -+ — 
Polyp stromai 	 X 	 X 	X 	X 

Ilematopoietic System 
Bone marrov, 	 + 	+ + + + 	+ 	+ 	+ + 4- 	+ 	+ 

Lymph node 

Lymph node, mandibular 	 3 

Osteosarcoma. metastatic. bone 	X 	 1 
Lymph node. mesentenc 	 3 
Spleen 	 + 	+ 	+ 	-4- + + + + + + + + + + + + + + 	+ 
Thymus 	 M 	M + 	+ + 	+ + + + + + + M + + 	+ 	+ 	+ 	co 
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TABLE 82 
Individual Animal Tumor Pathcgogy of Female Rats in the 2-Year Dermal Stucl, of Benzethonium Chloride: 1.5 gkg 
(continued) 

3 3 3 4 5 5 5 5 5 5 5 5 6 6 6 e e 6 6 6 6 6 6 6 6 

Number of Days on Study . 
	

0 2 5 8 2 3 3 6 7 8 8 9 0 1 1 3 3 3 3 4 4 5 6 6 7 

3 2 8 6 5 3 7 2 6 1 7 4 3 3 9 2 4 4 (1 0 7 8 7 8 7 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 	4 4 4 4 4 4 4 4 
Carcass ID Number 	 5 6 8 5 4 6 6 7 6 2 4 6 7 7 4 _ 	CI 6 4 3 5 5 2 7 

2 0 0 7 5 2 4 9 8 8 6 1 2 7 7 1 5 3 9 1 9 6 0 2 3 

Integumentary System 
Mammary gland 

Adenorna 
Carcinoma 
Fibroadenoma 
Fibroadenoma. multiple 
Fibroma 

Skin. control 
Basosquamous tumor malignant 
Subcutaneous tissue liporna 

Skin, site of application-n- mass 

	

+ 	 + + + + + + 	+ 	+ + + + + + 
X 

X X 
	

X 

	

.. 	 .. + + 	7 7  7 7 7 7 7  7 7 4- 7 7 7 + 

Musculoskeletal System 
Bone 	 7 7 7 7 7 7 7 7 7 4- 4- 	+ 7 7 7 7  7 7 7 7 7 7 7 7 

Mandible. osteosarcoma 

Nervous System 

Brain 	 4- 	7 7 7  7 7 -I- 	7  7 7 	7 7 7 7 7 7 	7 7 

Carcinoma. metastatic. patultars 

gland 
	

X 
Penprierai nen-e 	 + + 	 _ 4. 

Spina! corc; 	 -44 + 	 + 

Respiratory System 
Lung   7 7 	4- 7 	7 7. 7 7 7 7 4- 	 7 	7 7 

Nose 	 7 7 7 7 7 7 7 7 4- 7 4- 7 7 7 7 7 7 	7 4- 7 7 7 7 

Trachea 	 7 7 7 7 7 7 7 4- 	7 7 7 	7 7 7  7 7 7 7  7 7 7 7 7  

Special Senses System 
Eye 
Harderian gland 

Urinary System 
Kidney 
	 + 	+ 	+ 	+ 444- + + + + + 	+ 	+ + + + 

Urinary bladder 	 + + 	 + 	+ -4- -4- + 

Systemic Lesions 
Multiple organs 	 + 	4. 4_ 4. 4. 	— 	 + + 	+ + + 	+ 	+ -.- 

Leukemia mononuclear 	 X 	 X X 	 X 	X 	X 
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TABLE B2 
Indkidual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study of Benzethonium Chloride: I. mg1,4 
(continued) 

6 6 / 7 7777777777 7 77777n - 	7 

Number of Days on Study 8 90  ,  , 1 , 

0 9 0 3 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 Tetal 

Carcass ID Number 4 4 1  6 	 3 3 3 3 3 4 4 4 5 5 5 5 6 6 7 7 7 7 Tissues 

0 3 4 5 1 3 4 5 6 9 1 3 6 7 8 2 4 8 3 4 5 9 6 7 0 1 5 6 Tumors 

Integumentary System 
Mammary gland — + + + + + + + + + + + + + + + + + + + + + + + + + + + 53 

Adenoma X 2 

Carcinoma X 1 

Fibroadenoma X X X 	 X 	X 	X 	 X 12 

Fibroadenoma. multiple X 	X 	 X X 	 X 
Fibroma X I 

Skin. control — -i- + — 	,- 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	-r- 	+ 53 
Basosquarnous tumor malignant X 1 
Subcutaneous tissue, lipoma X 

Skin, site of application-no mass - 	+ + 	-4- 	— 	+ 	+ 	— 	+ 	+ 	+ 	+ 	+ 	+ 	-i- 	+ 	+ 	+ 	+ 	-1- 	+ 	+ 	+ 	-i- 	4 	,- 	+ 	+ 

Musculoskeletal System 
Bone 	 + + + 	+ + + + + + + + + 4 	+ + 	 S3 

Mandible, osteosarcorna 

Nervous System 
Brain 	 + 	+ + + + + 	 + 	+ 	+ 

Carcinoma, metastatic. pituitary 

gland 	 X 

Penpheral nertiiie 	 4 
Spirial cord 	 4 

Respiratory System 
Lung ... 	+ + 	4- 	+ 	+ 	4 	+ 	+ 	4- 	+ 	+ 	+ + + 53 

Nose ... 	 + + 	+ 	+ 	+ 	+ 	-4- 	+ + + + + 53 

Trachea + + + + + + + + + 	+ + + + + + + 

Special Senses System 
Eve 
Hardman gland 1 

Lrinary System 
Icidne‘, 
linnar, bladder 

-4- 	+ 
+ + 

+ + 
+ 

+ 
+ 

+ + 	+ + + + 
+ 	+ 	-4- 	+ 	+ 

+ + + + 
+ 

+ 

Systemic Lesions 
Multiple organs + -- + + + + + 4 + + + + + + + + + 

Leukemia mononuclear xx x x xxxx 	x x x 1&,  
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B-18 	 Benzethonium Chloride, NTP TR 438 

TABLE B3 
Statistical Analysis of Primary Neoplasms in Female Rats in the 2 -Year Dermal Study of Benzethonium Chloride 

Vehicle Control 0.15 mg/kg 	0.5 mg/kg 	1.5 mg/kg 

Adrenal Medulla: 	Benign Pheochromocytoma 
Overall rate' 

Adjusted rate b  
Terminal rate c  
First incidence (days) 

Life table testd  
Logistic regression test d  - 
Fisher exact test d  

3/51 (6%) 

12.5% 

3 ,24 (13%) 

729 CI) 

_e 	 1/53 (2%) 

2.7% 

0,24 (0%) 
634 
P=0.310N 

P=0.325)N 

P=0.294N 

Clitoral Gland: 	Adenoma 
Overall rate 3;50 (6%) 4/52 (8%) 

Adjusted rate 10.4% 16.7% 

Terminal rate 2.24 (S%-) 424 (17%) 

First incidence (days) 5'2 729 (I) 

Life table test P=0.500 

Logistic regression test P=0 529 

Fisher exact test P=0 522 

Clitoral Gland: 	Adenoma or Carcinoma 
Coerall rate 3/50 (6'-c 6:52 (12%) 

Adjusted rate 10.4% 25.0% 

Terminal rate 2,24 (8%) 6,24 (25%) 

First Incidence (days) 57 729 (T) 

Life table test p=0, , z7 

P=0.257 

Fisher exact test P=0.264 

Mammary Gland: Adenoma 
Overall rate 351 (6%) 2/53 (4% )  

Adjusted rate 10.5% 7.2% 

Terminal rale 1,24 (4%) 124 (4%)) 

First incidence (days) o48 o5S 

Life table test P=0.51SN 

Logistic regres.sion test P=0.51SN 

Fisher exact test P=0 4SZN 

Mammary Gland: Adenoma or Carcinoma 
Overall rate 351 (6%) 3/53 ctig) 

Adjusted rale 10.5% 11.2% 

Terminal rate 124 (4%) 2,24 (8%) 

First incidence (days) o48 658 

Life table test P=0.645 

Logistic regression test P=0.640 

Fisher exact test P =0.642N 
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TABLE B3 
Statistical Analysis of Primary Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethonium Chloride 
(continued) 

Vehicle Control 0.15 mg kg 	0.5 mgkg 	1.5 mg'kg 

Mammary Gland: Fibroadenoma 
Overall rate 17/51 (33%) 17,'53 (32%) 

Adjusted rate 53.6% 56.2% 

Terminal rate 1024 (42%) 12;24 (50%) 

First incidence (days) 572 525 

Lite table test P=0.545 

Logistic regression test P=0.517 

Fisher exact test P=0.529N 

Mammary Gland: 	Fibroma, Fibroadenoma, or Adenoma 
Overall rate 19/51 (37%) 19/53 (36%) 

Adjusted rate 56.6% 61.1% 

Terrnmal rate 10,24 (42%) 13.24 (54%) 

First incidence (daysi 572 525 

Lte table test P=0.535 

LogIstic regression test P=0.514 

Fisher exact test P=0.522N 

Mammal-) Gland: 	Fibroma. Fibroadenoma. Adenoma, or Carcinoma 
Overall rate 	 1951 (37%) 	— 
Adjusted rate 	 56.6% 
Terminal rate 	 10 ,24 (42% ) 

— 	 642.0:3 	18% 

1424 

FIFS! 	Incidence idays, ;,-, _ 525 

Lde table test P=0 458 

L.: g•-,,t;.- 	regt-oscir-r- 	te: p=11424 

Fisher exadt test P=0 560 

Pituitary Gland (Pars Distalis): Adenoma 
Oxerall rate as/Si (55%) 27/53 (51% , 

Adjusted rate 73 9%  

Terminal rate 15 24 (63%) 1124 (40% 

First incidence 	days, 515 486 

Lite table test p-=0 55ON 

Logistic regression test P =0.533N 

Fisher exact test p=0 418N 

Pituitary Gland (Pars Distalis): Adenoma or Carcinoma 
Overall rate 30/51 (59%) 2953 (55%,, 

Adjusted rate 77.8% 67.6% 

Terminal rate 16;24 (67%) 11124 (46%) 

First incidence (days) 515 486 

Lite table test P=0.552N 

Logistic regression test P=0.546N 

Fisher exact test P=0.411N 
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TABLE B3 
Statistical Analysis of Primary Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethonium Chloride 
(continued) 

Vehicle Control 	0.15 mg'kg 	0.5 mglkg 1.5 mg kg 

Thyroid Gland (C-celll: 	Adenoma 
OseraS mte 1151 (2251) 5.53 (951) 

Adjusted rate 35.151 18.851 

Terminal rate 6)24 (2551) 424 )177) 

First incidence (days) 515 613 

Life table test P=0 099N 

Logistic regression test P=0.09.5N 

Fisher exact test P=0.0"4N 

Uterus: 	Stromal Polyp 
Os erall rate 3:51 (651) 7%53 (1351) 

Adjusted rate 10.251 22.051 

Terminal rate 24 (851) 4.24 (177-c) 

First incidence (days) 485 533 

Life table test P=0.166 

Logistic regression test P=0.181 

Fisher exact test P=0.176 

All Organs: 	Mononuclear Cell Leukemia 
Overall rate 18 51 	(3551) 18.53 )7.47 , 

Adjusted rate 4 7 .8 .51 53.851 

Terminal rate 6124 (2551) 10 24 (42 7: 

Erst incidence (days) 485 303 

Life table test p)=0)516 

regrLssion test P=0.5'4N 

Fisher exact test P=0.525N 

All Organs: 	Benign Neoplasms 
0\ era)! rate 39 51 	6 4253 

Adjusted rate t84 93 07- 

'Tier-mina; rate 19 (4 ("Qi.  21:4 ( 

Firs: incidence 	days) 485 450) 

File 	iabie 	t(it P =0.323 

regresmon test P =0.354 

Fisher exaizit 	test P =0 45s 

MI Organs: 	Malignant Neoplasms 
Oserall rEce 23'51 (4551) 	- 	 - 2153 , 4051 ) 

Adjusied rate 59.251 59.v7( 

Terminal Mte 924 (38'51) 1124 (467( ) 

;--- 1-si 	incidence 	(da 	s) 45 303 

:_ite taNe test P=0 494N 

:_ogistic regression test P =0.413N 

1 - isher exact 	test P=0 357N 
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TABLE B3 

Statistical Anaksis of Primary Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethonium Chloride 
(continued) 

Vehicle Control 	0.15 mg/kg 0.5 mg/kg 	1.5 mg, kg 

All Organs: 	Benign or Malignant Neoplas; 
Overall rate 43:51 (84%) 49/53 (92%) 
Adjusted rate 91.4% 98.0% 
Terminal rate 20(24 (83%) 23,24 (96%) 
First incidence (days) 485 303 
Life table test P =0.191 
Logistic regression test P=0.105 
Fisher exact test P=0.161 

MTerminal sacrifIce 
a  Number of neoplasm-bearing animals/number c inimals examined. Denominator is number of animals examined microscopically tor adrenal gland. 

b.one marrow, brain, clitoral gland. heart, kidne,  larynx, liver, lung, nose. ovary, pancreas. parathyroid gland. pituitar!, gland. salivar y  gland. spleen. 

thyroid gland. and unnary bladder: for other t. 	denominator is number of animals necropsied. 
Kaplan-Meier estimated neoplasm incidence at Ine end of the study after adjustment for intercurrent mortality 
Observed incidence at terminal kill 
Beneath the dosed group incidence are the P 	corresponding to pairwise comparisons between the controls and that dosed group The life 
table lest regards neoplasms in animals dying pnor to terminal kill as being (directly or indirectly) the cause of death. The logistic regressior test 
regards these lmons as nonfatal. The Fisher exact test compares directly the overall incidence rates. For all tests, a lower incidence in a dose 
group is indicated by N. 
Organ was not examined at this dose level 
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TABLE B4 
Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-Year Dermal Study 
of Benzethonium Chloride' 

Vehicle Control 0.15 rngl..g 0.5 mg, Isg 1.5 mgkg 

Disposition Summary 
Animals initially in study 00 60 60 60 
15-Motun intaim evaluation 9 9 "7 
Early deaths 

Monhund 13 11 13 13 
Natural deaths 14 9 12 lo 

SurviYors 
Terminal sacrifice 24 33 2.c., 24 

Animals examined microscopically 60 60 

1.5-1onth Interim Evaluation 
Alimentary System 
Las er (9) 1 7 ) 

Hepatodiaphragmmic nodule Z 3 	143'—c; 
Hepatociaphragmaiic flc]5t' 	mull ip i 
inflarnmatior. chronic a,toe , 2 

Mesenterx (1 
Fat. 	Intl3mrn.1:1C , r, 	chrOsi;: 	cljse 1i 1007( ) 

Pancreas ( 9 1 
Acinus 	troph 2 (29q 

Cardiovascular System 
Hean ( 9 ) ( 7 ) 

Degenerat,on. chronic 1 3 	i43 (%) 

Endocrine System 
Pituitary .  glari‘i 

Cranicipnar% mcuai duct 	par, dis;;; 	s. cxs: 

Pars distall .u. cvst 1 	14T) 

Pars distails 	hypermasia 3 	i43'.;- 

Thyroid giand ( 7 ) 
Bilateral 	citimobramMi. 	cist 04 7- 

C-cell. hyperpimu:i (Il `"( 

Genital System 	• 
Clitoral Shine 191 ( 7 1 

inflammation. chronic 	cosa 1 
Duct. cyst 1 

0%ary ( 7 ) 
PerioYanan tissue 	ctvsi 3 1 33", , 3 	(43`.1)) 

Uterus ( 9 ) ( 7 ) 
Endometnum. h!„perpiasa. 	Lindular 1 	(14Tcl( 

Ilematopoietic System 
Th ■ mus (0) 

Angiectasis 1 	(1 -'-r) 

Depletion lymphoid s )1 04r, ) (100 76 
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2-Year Study 
Alimentary System 
Intesime small. duodenum (2) 

U ■ cer 2 (51:,  

Liver 
Ang]e:)tas: 2 

Basoph 	locus 20 	(5 I 'T 1 
Clear cefl locus
Eosinophilic locus 

2 	14'1 

13 	-.15 .-.1c 	■ 
Hepatodiaphramalic nocJule 7 	(14'-r ) 
Inflammation. granuiornatous 8 	i lo7,-) 

Bile duct. hyperplasia 11 	(2270 
Hepatocyte. degeneration 	cystic  
Hepato2te 	hypertroph .s. local 
Hepatoc■ ie. necrosis 1  
Hepatocyte. vacuolization czytoplasmic 7 	(147) 

Mesenters ( 3 ) 
Fat, inflammation, chronic active ( Itxr-,1 

1) 3 ncreas 
(51 3)  

Inflammation. chronic active 
Acinus. airophs 15 	(29'1',  ) 

, 1.11 33 c)( -1 
7 037 , 

13 (257c) 
(74271,),7  7 15 11 

13 

2 

1 ■ 2"-c- , 

S (157r i 

01 
3 OW'', ) 

(53) 
1 (2 71(1 

15 (2.,Sql 

Lesions in Female Rats 	 B-23 

TABLE B4 
Summary of the Incidence of tionneoplastic Lesions in Female Rats in the 2-Year Dermal Study 
of Benzethonium Chloride (continued) 

Vehicle Control 0.15 mglkg 0.5 nv, 1.5 mw:kg 

IS-Afonth Interim Evaluation (continued) 
Integumentary System 
Mammary gland (9) (7) 

Hyperplasta. cystic 8 	($9';') $ 	(71c,T) 

Skin, control ( 9 ) ( 7 ) ( 9 ) 
Skin. site of application-no mass ( 9 ) ( 7 ) ( 9 ) 

(7I) : Epithelial hyperplasia 
Erosion, focal 

1 	(147 () 2 (227,1 

Uicer 1 	(1470  '7 I 	(1I 7() (( 51717) )) 

Sebaceous gland. hyperplasia I 	(147)  I 	(11 '1, ) 

Respiratory System 
Nose ( 9 ) 

Submucosa. infiammahon. chnnic (,11 -() 

Urinary System 
Kidnes ( 1, ) 

MinernhzatL.),, , 

Nephropalh. chronic 3sam, 5 	(717 

Systems Examined With .Vo Lesions Observed 
General Body System 
Musculoskeletal System 

Nervous System 
Special Senses System 

Board Draft 	 NOT FOR DISTRIBUTION OR ATTRIBUTION 



13-24 	 Benzethonium Chloride, NTP TR 438 

-LOU B4 
Summary of the Incidence of tionneoplastic Lesions in Female Rats in the 2-Year Dermal Study .  
of Benzethonium Chloride ;continued) 

Vehicle Control 0.15 	kg 	 0.5 mg;kg 	 1.5 mg,/kg 

2-Year Study ( cominued) 
Alimentary System (continued) 

Stomach. forestomach (6) ( 8 ) 
Acanthosis 3 (38T) 
Inflammation, chronic actise 1 	(13T.) 

Minera'ization 1 	(13%) 

Ulcer 0 	(1(10'2) 5 	(637c) 

Stomach, glandular (1) 

Necrosis 1 	(100';-) 

Tongue ( 1 ) 
Cyst 1 	(100T) 

Cardiovascular System 
Heart (511 (53) 

Degeneration. chronic 2...ct 	(557 .10 	(5 7 T) 

thromhosis , 3 	(6'7,) 

Endocrine System 
Adrenal cortex 119 ,  (Zi ) 

Degeneration. cystic 1 	(5`--  1 	(57( ) 

1 -ivperp)as;3 7 	(3 77  i 12 (5 7 T) 

Adrenat cortff, 	ic , antinuedt 

Hypertri-trtA 1 	(5T I 

Necrosis _ 	, ',— 

VacuohLation csttopiasmic s 	t,42'T , 92 	.41 3C):,--: 

Adrenal medulla (10 .1 t . 21 

Hyper-plasia o 	itA.r, 1 	(50'7 ) 

Parath,nid gland i..rt, (4') 
Hyperptasia 

Pituitar■ 	.th-,r,d 

32 	(-,—, 

51', 

32 	St.7-) 

(53i 

Nectr.--. 1 	(2'T t 

P:irs u:s: 	..iyst - 11 	! 21 71 	i 

Pars disiahs 	hypenplasia 14 	277 1 - 	(327 I 

'Di\ roid gland ;51) (53) 

C-ath 	h:,yenr.,t,ya 23 (45T 1 - 	(32'-c) 

Folli,:ular cett 	httperpiasia 2 	( 4 '-',  ) 

General Body System 
None 

Genital System 
Clitoral 	giant.; (50,, (52) 

Hyrerphsia 5 	t1OT 4 (8T) 

Inflammation 	chronic acto.e I 	(2'-i) 1 	(2T) 

Duct. ectasia 1 	127-1 2 (4T) 

O\ ar‘ (51) ( 53 ) 
,.,S 71 7 	113'76 

Pertovttrtmi 	tissue. cyst 5 	(1071, 10 (NT I 
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Lesions in Female Rats 	 B-25 

TABLE 114 
Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-Year Dermal Study 
of Benzethonium Chloride (continued) 

Vehicle Control 0.15 mgrkg 0.5 mg/kg 1.5 mgkg 

2-Year Study (continued) 

Genital System (continued) 

Uterus 
Endometnum, hyperplasia. cystic:. glandular 

Vagina 

Lumen. hemorrhage 

(51) 
3 	(6)) 

(1) 

1 	(100) 

( 53 ) 
2 	i4 

Elematopoietic System 
Blood (2) 

Erythrocyte, atypia cellular 1 	(507) 

Bone marrow (51) (521 

Femoral. myelotThrosis 1 	(27) 

Lymph node. mandibular ( 7 ) t3) 
Thrombosis 1 	(14%) 

Lymph node. mesentertc (5) (3) 

Angiectasis 2 	to 

Spleen 51) 1 531  
Fibrosis 1 2 	i47- 

Hematopoietic ce)l proliferation 1 	(27) 2 t4 —c 

Thymus (46) (50) 

Cst 1 	!.27 

Depletion lyrnph,iid 3 

Integumentary S) stem 
MarnmaIN gland .51) t 53 1 

Hyperplasia. ,i- stic 50 t987) 51 	, 9■-■7  

Skin 	control .51) (53) (51) 153i 

Lpithehal 	1-iper;..asi:, 3 (6q) 2 	(47-) 

'-1 Sebaceous gland 	, perpiasia 1 	(2%) 1 	(27 i 

Sk:n. site ot application-no mass (51) (53) (51) 

Lpitheliai hyperpiasia 2 	(47 i 2 	(47-) 

1 (2%) 

0 	(127 i 
3 (6%) 

7, 32 	(60;- 

19 	,rt,s7t 	: i, Ulcer 
Sebaceous gland. hyperplasia 7 1 	t2) 2 (4%) 6 (127) 

Musculoskeletal S)stem 
Bone (511 (531 

Femur. hyperostosis 2 (47) 2 (47 

Femur. osteopetr isis  

Nervous System 
Brain (51) (53) 

Compression 21 	(41%) 17 	(327 i 

Hemorrhage 1 	(25)) 

Hydrocepha:us S (167) 0 	(117) 
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TABLE B4 
Summary of the Incidence of tionneoplastic Lesions in Female Rats in the 2-Year Dermal Study 
of Benzethoniurn Chloride (continued) 

Vehicle Control 	0.15 mg/kg 	 0.5 mg:kg 1.5 mg,, kg 

2-Year Study (continued) 

Respiratory System 
Lung 

Inflammation, chronic acti\ e 

(51) 

2 	(4`-,) 
(53) 

2 	(4'7) 

Alveolar epithelium. hyperplasia (n)  

Pevascular, inflammation, .:throw n 

Nose (51) 

.) (53 1 

Mucosa. inflammation 	chronic active 4 	(8'2) 5 	(9'7) 

Sinus. foreign Body 3 (trl) 5 	(9(T) 

Special Senses System 
Be (0) (4) 

Phthisis bulb! 

Lens. cataract 5 4 	(100"T ) 

Retina. atropM, 4 	(100'7 ( 

Hardenan eland (1) 

Inflammation. chronic ;Acti\. 1 	, 

Urinary System 
Kldney (51) 

Cyst  

Lii (4' 11( 

Nephropatm,. chrom... 45 	();:•.';' 4S 	(917- `, 

Lrmar. madder (51) (53) 

Transitional epithehurn. nwerpiasia 1 	(2g) 

Numtser of ammats examined microscopic:01y at :he site •nd (he numker 01 animals v,ith lesion 

NOT FOR DISTRIBUTION OR ATTRIIR'TION 	 Board Draft 



APPENDIX C 
SUMMARY OF LESIONS IN MALE MICE 

IN THE 2-YEAR DERMAL STUDY 
OF BENZETHONIUM CHLORIDE 

TABLE CI 	Summary of the Incidence of Neoplasms in Male Mice 
in the 2-Year Dermal Study of Benzethonium Chloride 	  C-3 

TABLE C2 	Individual Animal Tumor Pathology of Male Mice 
in the 2-Year Dermal Study .  of Benzethonium Chloride 	  C-8 

TABLE C3 	Statistical Analysis of Primary Neoplasms in Male Mice 
in the 2-Year Dermal Study of Benzethonium Chloride 	  C-24 

TABLE C4 	Summary of the Incidence of Nonneoplastic Lesions in Male Mice 
in the 2-Year Dermal Study of Benzethonium Chloride 	  C-28 
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Lesions in Male Mice 	 C-3 

TABLE CI 
Summary of the Incidence of Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride' 

Vehicle Control 0.15 nig kg 0.5 mg'kg 1.5 mg'kg 

Disposition Summary 
.Anirnals initially in study 80 40 00 60 

15-Month interim evaluation 1 0 9 9 10 

Early deaths 
Monbund 3 8 4 9 

Natura deaths 4 4 4 2 

Sumvors 
Terminal sacrifice 43 38 42 39 

Missexed 1 1 

Animals 	..xamined microscopically 00 59 59 00 

15-Month Interim Evaluation 
Alimentary System 
Liver 	 (10) 	 (10) 

Hepatocellular c:arcinorn:) 	 I (10'7, 1 	 2 (2tlq) 

Hepaiocellular carcinom muHpi, 	 1 (I0 —r 

Hepatocellular adenomzi 	 4 ) 4(7 ) 	 4 

Integumentary System 
Skin. controi 
	

(9 ) 	 )91 	 10) 

Skin. sue oi appLet 
	

( 0 ) 	 (0) 	 )“.) 

Special Senses System 
H3rderlan Linu 
	

( 1 ) 

Auenoma 
	 1,100'%) 

Systems Examined With .Vo Veoplasms Ohserved 
CardioYascular System 
Endocrine System 

General Body System 

Genital System 
Ilematopoietic System 
Musculoslyelet:il System 

Nerious System 
Respiratory System 

Urinary System 
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C-4 	 Benzethonium Chloride. NTP TR 438 

TABLE CI 
Summary of the Incidence of Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride (continued) 

Vehicle Control 0.15 mg'kg 	 0.5 mgisg 	 1.5 mg/kg 

2-Year Study 
Alimentary System 
Intestine large. cecum (50) (50) 

Leiomvosarcoma 1 	(2%) 
Intestine small, duodenum (50) (50) 

Adenorna 1 	(2%) 

Intestine small. Jejunum (50) (50) 

Liver (50) (50) 

Hemangioma 1 	(27c) 

Hemangiosarcoma 2 	(4"1 
Hemangiosarcoma. multipie 1 	(27,  2 (4%) 

Hemangiosarcoma. metastatic. skin 
Hemangiosarcoma, metastatic, spleen 1 	(2q) 

HepatoblastOM3 1 	(27,-) 

Hepatoceliular carcinoma (1STIi 12. 	(24'7) 

HeparcKellalar carcmoma. multiple I 2 	(4 (T) 

Hepatocelialar adenoma 11 12 	(24c-c) 

Hepatocelular adenoma. maltiple 13 	i. 20CII 13 (2676) 

Histiocivtic sarcoma 1 	(2q) 

Meseniery ( 4 ) 
(4) 

Hernangioma 1 	(257 1 	(25i , 

Histiocvlic sarcoma 1 	(257c) 

Stomach. glandular (50) 

Carcinoid tumor malignant 1 	(27c) 

Cardiovascular S ■ stem 
Hean  (50) 

Hernangiosarcoma 	 er I 	, I 	(2%) 

Endocrine System 
Adrenal cones ( .5 0 ) (5))) 

Histiociy, tic sarccma 1 	121 

Adrenai medulla ( 5 0) (50) 

Phcochrxrioc-vtoma henin 
islets 	pancrealic (49 )  (50) 

Ader101713 2 	(4 -; 1 	(2 —,; 

PlIul ■ all 	gland (4)) )  (48) 

Histios7tic sarcoma 1 	(2'"Ii) 

Thrcild gland ( 5 0 ) (50) 

Hemangiosarcoma. metastatic. spleen 1 	(27c) 

Follicuiac cell. adenoma 1 	(2',) 

Follicular cell. carcinoma 1 	(2^c) 

General Pod!. System 
None 

Genital System 
Epidldymls 15th (49) 

Histiocyt IC sarcoma 1 	(29-) 

TesleS (50) (50) 

Interstitial cell. adenornd 1 	(27 I 	(29-) 
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Lesions in Male Mice 	 C-5 

TABLE Cl 

Summary of the Incidence of Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride ,.continued' 

Vehicle Control 0.15 mg:kg 0.5 mg kg. 1.5 mg kg 

2-Year Study (continued) 

Hematopoietic System 
Bone marrow ( 50) (50) 

Hernangoosarcoma, metastatic, liver 1 	(2'7() 
Hemangiosarcoma, metastatic, skin 
Hemangiosarcoma, metastatic, spleen 1 

Histiocytic sarcoma 1 	)2 (", 

Lymph node (31 (2) 

Lymph node, mandibular (49) (45) 

Lymph node, mesenteric (45 )  ( 4- ) 
Spleen (50 (50) 

Hemanglosarcom 3 	(c)'-', 

Hemangiosarcoma. metastatic, liver 
Histiomic sarcoma 1 	(27,-  

Thymus (31 

Integumentary System 
Skin. control Co, (50; (50) (50 ;  

Melanoma benign 
Subcutaneous tissue. hemangioma 
Subcutaneous tissue. hemangiosarcoma 1 	(27( 1 

Subcutaneous tissue. hemangiosarcoma. 
metastatic. spleen 

Skin. site 	appacation-no mass 1, 5) 1 ,.co ■ 

Musculoskeletal System 
None 

Nervous System 

Brain (5o, 

Histioc-vtic sarcoma 

Respiratory System 
Lung (50) (SW, 

AlveoiarThronchtolar adenoma 11 
Alveolar-bronchic,lar adenoma, multiple 2 (47 ) 1 	, 

Alveolar:bronchiolar carcinoma 1 	(27 ) 
Alveoiarbronchiolar carcinoma. multiple 2 	(4'; 

Carcinoma. metastatic. harderian gLind 
Carcinoma, metastatic, thyroid gland (2 - ( 

Hepatocellular carcinoma. metastatic. lber 2 (107: 

Histiocvtic sarcoma 1 	(2'7  

Nose (50) ( co) 

(lilandc 	carcinoma 1 
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C-6 	 Benzethonium Chloride. NTP TR 438 

TABLE Cl 

Summary of the Incidence of Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride (continued .) 

Vehicle Control 0.15 rn:44..g 0.5 rnl'Isg 1.5 rnpAg 

2-Year Study (continued) 

Special Senses System 
Ear (I) ( 2 ) 

Fibrosarcorna 1 	(1(10'; I 	(50) 

Hardenan gland (43) (3 7 ) 

Adenoma 2 	t5 7-  2 	(57c) 

Carcinoma 1 	(2 —( 

Urinary System 
Kidney (5(t) (50) 

HISII0CylIC Sarcoma 1 	(2q) 

S)stemic Lesions 
Multiple organs b  (50) (501 (50) (50) 

HishocytIC Sarcoma I 	(27) 

Lymphoma malignant lynphoc - itc 1 

Lymphoma malignam ma,,,e,a I 	(27 3 	(ô .-1) 

Lymphoma malignant umiitterentiaied ell 1 
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Lesions in Male Mice 
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TABLE CI 
Summary of the Incidence of Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride (commued) 

Vehicle Control 	0.15 rnp:kg 	 0.5 mg1:4 .; 	 1.5 mg!kg 

Neoplasm Summary.  
Total animals with pnmary neoplasms' 

15-Month interim evaluation 	 5 	 4 

2-Year study 	 43 	 40 

Total primary neoplasms 
15-Month interim evaluation 
2-Year study 	 (>0 

Total animals Aith benign neoplasms 
15-Month interim evaluation 	 4 	 4 

2-Year study 	 35 
Total benign neoplasms 

15-Month interim evaluation 	 4 

2-Year study 	 45 	 4: 

Total animals with malignant neoplasm, 
15-Month Interim evaluation 
2-Year study . 	 10 	 22 

Total malignant neoplasms 

15-Month interim evaluation 

2 - Year study 	 32 

Total animals V. ith metastatic neoplasms 

2 - Year study 
Total metastatic neopiasms 

2-Year study. 	 11 

a  Number ol animals examined miaroscop all at he sne and ihe numl ,er ol unuruds with neoplasm 

Numoer 	animals ss lit any tissue examined macroscop,cail ■ 
Primars neoplasms AP neoplasms except metast,itic neopLisms 
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C-8 	 Benzethonium Chloride. NTP TR 438 

TkI3LE C2 
Indisidual Animal Tumor Patholop of Male Mice in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control 

Number of Days on Study 
5 	6 	o 	6 	7 	7 	7 	7 	7 	 , 	7 	/ 	7 	, 	, 	7 	7 

7 	0 	1 	3 	5 	1 	1 	3 	3 	3 	3 	3 	3 	3 	3 	3 	3 	3 	3 	3 	3 	3 	3 	3 

7 3 3 7 5 7 9 " 7  " 	 " " 	3 3 3 3 3 3 

7 

3 
3 

0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 0 

Carcass ID Number 5 	2 	1 	3 	0 	1 	4 	0 	0 	0 	0 	0 	0 	0 	0 	1 	1 	1 	1 	1  
7 	3 	9 	9 	9 	2 	5 	1 	2 	3 	4 	5 	6 	7 	8 	1 	3 	4 	6 	7 	1 	2 	4 	5 6 

Alimentary System 
Esophagus + 	+ + + + 	+ + + + + + + + + + + + + + + + + + 
Gallbladder + M + + + + 	+ + + + + + + + + + + + + + + + + 

Intestine large, colon + + + + + + + + + + + + + + + + + + + + + 	+ + 

Intestine large, rectum + + 	+ + + + + + + + + + + + + + + + + + + + 7-  

InteStIne large, cecurn + + + + + + + + + + + + + + + + + + + + + + + + + 
Intestine small. duodenum + + + + + + + + + + + + + + + + + + 	+ + + 	+ 

Intestine small. jejunum + + + + + + 	+ 	+ 	+ + + + + + + + + + 
Intestine small. ileum + + + + + + + ±+ + + 	+ + + 	+ + + 

Lh.er + 	+ 	-4- 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	4- 	+ 	-4- 	+ 	+ 
Hemangiosarcoma X 	 X 
Hemangiosarcoma. multiple X 
Hemangiosarcoma. metastatic skin 
Hepatocellular carcinoma X 	X 	 X 	X 	X X 	X 
Hepatocellular carcinoma. multiple X 
Hepatocellular adenoma X 	X 	X X 	 X X X 
Hepatorellular adenoma. multiple XXXX 	 X 

Mesenter,r 
Hemangioma 

Pancreas 	  + 	+ 	+ 	+ + + 	+ 	 
SaiiYar., 	glands + 	+ 	+ 	-4. 	+ 	+ + 	+ 	+ 	+ 	+ 	+ 	+ 	+ + 
Stomach. forestornach + + 	 + + 	+ 	+ + + + 
Stomach. glandular-   	+ 	+ 	-r 	 + 	+ 	4- + 
Toctth 

Cardiovascular Svstem 
Heart 	 1- 	 + 

	
4- -4- 	— -0- + -4- + 	+ 	+ 	+ 

Hemangiosarcoma. metastatic. 1\.e.r 
	

X 

Endocrine System 
Adrenal cones 
Adrenal medulla 

Pheochromoo,loma 1-,enign 
Islcs. pancreatic 

Adenoma 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

Follicular cell, carcinoma 

+ 4- + + + + 	+ 	+ + + + + 	4- 7 49-  + + 

+ 	 -r 	 + + 	+ 	+ 	+ 

	

+ + 	-7 M 	+ + 	+ -7 -4-  

+ + 	+ 	M 	4- 4- + 	+ 	+ 	+ 	+ + 	+ + 	+ 
+ 	+ 4- 	+ + 	+ + + 	M + + -4- + 	+ + 	+ + + 

	

+ 	+ + 	+ + 	+ 	+ + 	+ 
X 

General Body System 
None 

Genital System 
Epididymis 
Preputial gland 
Prostate 
Seminal vesicle 
Testes 

Interstitial cell. adenoma 

+ 	4- 	+ 	+ 	+ + 	 + 	+ + 	+ + 	+ + 
▪ + + 

+ + 	 + 4- 4- 	+ + + 	

▪ 

+ 	+ + + r 

+ + 4- 4- 4- 4- 	+ 	+ + 	-1- + 	+ + + 	+ + 

+ + 	+ + + 	 + 	+ 	+ 	+ 	+ 

X 

	

Tissue examined microscopically 
	

M. Missing tissue 	 X: Lesion present 

	

A. Autolysis precludes examination 
	

I: Insufficient tissue 	 Blank: Not examined 
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TABLE C2 
Indkidual Animal Tumor Patholov of Male Mice in the 2-Year Dermal Stud, 
of Benzethonium Chloride: Vehicle Control (continued) 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7777  -7 7 7 

Number of Days on Study 	 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 	Total 
Carcass ID Number 	 2 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 6 Tissu 

8 0 1 2 4 5 6 7 0 1 2 3 6 7 8 9 0 2 3 4 5 6 8 9 0 	Tumors 

Alimentary System 
Esophagus 	 + + + + + + + + + + + + + + + + + + + + + + 	+ 
Gallbladder 	 + + + + -4- + + + + + + + + + + + + + + + + + + 	4- 
Intestine large, colon 	 + + + + + + + + + + + + + + + + + 	+ + + + + 	+ 	50 
Intestine large. rectum 	 + + + + + + + 	+ + + + + + + + + 	+ + + + 	+ 	50 
Intestine large, cecum 	 + + + + + + + + + + + + + + + + + + + + + + + + + 	50 
Intestine small, duodenum 	 + + + + + + + + + + + 	+ + + + + 4- + + + .4- + + + 	50 
Intestine small, jejunum 	 + + 1 + + + + + + + + + + + 	+ + + + + + + 4- 4- 4- 	co 

Intestine small, ileum 	 + 	+ + + + + + + + + M 	+ 	+ + + + r+ 	49 

Liver 	 + + 	+ + + + + + + + -4- + + + + + + 	t 	4 	50 
Hemangtosarcoma 
Hemangiosarcoma, multiple 	 1 
Hemangiosarcoma, metastatic. skin 	 X 
Hepatocellular carcinoma 	 X 	 X 	 9 
Hepatocellular carcinoma. multiple 
Hepatocellular adenoma 	 X X 	X 	X 	 11 
Hepatocellular adenoma, multiple 	 X 	 XX 	X 	XXX 	X 

Mesentery 
Hemangioma 	 X 

Pancreas 	 + 	+ 	+ 	+ + + 	4- -1-  4 	-4- -1- 	t 4- 4-  4- 	4 	5 0 

Salivary glands 	 + + 4- + + + + + + + + + + + + 	+ + + + + 4- — 	5u 
Stomach, forestomach 	 + + + + + 	+ + + + 	+ + 	+ 	4_ 4 + 	50 
Stomach, glandular 	 + 	+ + + + + + 4- + - 	+ 4- 4-  4- 	t -I- 	— 
T.-aoth 

Cardiovascular System 
Heart 	 + + + + 	+ + + + + + + -I- + 	+ 	4 + 	cç 

Hemangiosarcoma. metastatic, liver 

Endocrine System 
Adrenal cone\ 	 + + + + + + + + + + 4- + + + + + + + + 4- + 4- — + — 	50 
Adrenal medulla 	 -,- + -,- 44- + + + + + + + + + + -4- + + + + + + -4- + + -4- 	50 

Pheochromix-ytoma benign 	 X 	 I 
Islets pancreatic 	 + + + + + + + + 	+ + + + + 4- 4- + + 4 + + + 	 49 

Adenoma 	 X 	 X 	 , .. 
Parathyroid giand 	 + 4- M -- + + + + + + + + + + + -,- M 4- + + + + + 4- 4- 	47 
Pituitary gland 	 1-  -4- t 4- -1-  4-  + + 4- M 4- 4- 4- 4- 4- 4 -  -I- -4- -1- -4-  + 4-  4-  4-  t 	48 
TI-11-old gland 	 + + + + + + + + + + + + + + + — + 4- 4- + + + + + + 	50 

Follicular cell. carcinoma 	 I 

General Body S ■ stem 
None 

Genital System 
Epididyrnis 	 + + + + + + + + + + + + + + + + + + + + + + + + 4- 	50 
Preputial gland 	 + 	+ 	+ 	+ 	+ 	+ 	4. + 	+ 	+ 	4_ 	18 
Prostate 	 4- + + + + + + -,- + + + + 4- + + + + 4- + + + + + + 4- 	40 
Seminal vesicle 	 + + + + + + + + + + + + + + + + 4- + + + + + + 4- — 	50 
Testes 	 ..,- + + + + + + + -,- + + + + + + + + + + + + 4- + +- — 	50 

Interstitial cell, adenoma 	 1 
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C-10 	 Benzethonium Chloride. NTP TR 438 

TABLE C2 
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control (continued) 

5 	6 6 6 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 	7 

7 	0 1 3 5 1 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 	3 
7 	3 3 7 5 7 9 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 	3 

0 	0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 	0 
5 	2 1 3 0 1 4 0 0 0 0 0 0 0 0 1 1 1 1 1 2 2 2 2 	2 
7 	3 9 9 9 2 5 1 2 3 4 5 6 7 8 1 3 4 6 7 1 2 4 5 	6 

Number of Days on Study 

Carcass ID Number 

Hematopoietic System 
Bone marrow 	 + + + + + + + + + + + + + + + + + + + + + + + + + 

Hemangiosarcoma, metastatic. liver 	X 
Hemangiosarcoma. metastatic. skin 

Lymph node 
Lymph node, mandibular 	 + + + + + + + + + + + + + + + + + + + + M + + + + 
Lymph node. mesenteric 	 + + + + + + + + + + + + + M + + + + + + M + + + + 
Spleen 	 + + + + + + + + + + + + + + + + + + + + + + + + + 

Hemangiosarcoma, metastatic. liver 	X 
Thymus 	 M+ ++ + +MMM+ + +M+M+ + + + MMM+ +M 

Integumentary System 
Mammary gland 
Skin. control 

Subcutaneous tissue. hemangioma 
Subcutaneous tissue. hemangiosarcoma 

Skin, site of application-no mass 

M MMMMMM+ M+ M+ MM MMMMMMMMMM M 
+ + + + + + + + + + + + + + + + + + + + + + 	+ 

+ + + + + + + 	+ + + + + + + + + + + + + + + 	+ 

Musculoskeletal System 
Bone 	 + + 	+ + + + + + + + + + + + + + + + +. + 	+ + + 

Nervous System 
Brain 
	 + + + + + + + + + + + + + + + + + + + + + 	+ 

Respiratory System 
Lung 	 + + 	+ + + + + + + + + + + + + + + + + + + + + + 

Alveolar/bronchiolar adenorna 	 X 	X 	 X 	X 
Alveolar/bronchiolar adenoma. 
multiple 

Alveolar/bronchiolar carcinoma 
Carcinoma. metastatic. harderian 
gland 

Hepatocellular carcinoma. metastatic. 
liver 	 X 

Nose 	 + + + 	+ + + + + + + + + + + + + + + + + 	+ 	+ 
Trachea 	 + 	+ + 	+ + + + + + + + + + + + + + + + + + + + 

Special Senses System 
Ear 

Fibrosarcoma 	 X 
Eye 
Harderian gland 	 + + + + + + + + + +MM+++++ + +MMM+M+ 

Adenoma 	 X 
Carcinoma 

Urinary System 
Kidney 
	 + + + + + + + + + + + + + + + + + + + + + + + + + 

Urinary bladder 
	 + + + + + + + + + + + + + + + + + + + + + + + + + 

NOT FOR DISTRIBUTION OR ATTRIBUTION 	 Board Draft 



Lesions in Male Mice 	 C - 11 

TABLE C2 

Individual Animal Tumor Pathology of Male Micf in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control (contind) 

7 7 	7  7 7 7 7 7  7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

Number of Days on Study 
	

3 3 3 _ 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

000 	100000000000000000000 	Total 

Carcass ID Number 
	

23 	3 3 3 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 6 	Tissues 

8 0 1 	4 5 6 7 0 1 2 3 6 7 8 9 0 2 3 4 5 6 8 9 0 	Tumors 

Ilernatopoietic System 
Bone marrow 	 + + - 	+ + + + + + + + + + + + + + + + + + + -4-  + 	50 

Hemanglosarcoma. metastatic. Over 	 1 

Hemangiosarcoma. metastatic. skin 	 X 	1 

Lymph node 	 + 	 3 

Lymph node, mandibular 	 + + + - + + + + + + + + 4- + + + + + + + + + +  

Lymph node, mesentenc 	 + + + - + + + + + 4- + + + + + + + + + + + + + + 4- 	48 

Spleen 	 + + - - + + + + + + + + + + + + + + + + + + + + + 	50 

Hemangiosarcoma. metastatic. Over 	 1 

Thymus 	 M+M%1M+ + + + + +MMM+ + + + + + + + +MM 	31 

Integumentary System 
Mammary gland 	 MMMMMMM+ MM+ MMMMMMM 4- MMMMMM 	6 
Skin. control 	 4- + 	- + + + + + + + + + + + + + + + + + + 	 50 

Subcutaneous tissue, hernangtoma 	 X 

Subcutaneous tissue. hemangiosarcoma 	 X 	1 

Skin, sue of application-no mass 	 + 	+ + 	+ + + + + + + + + + 	+ + 	+ 	 50 

Musculoskeletal System 
Bone 	 +- -4. 	+ + + + + + + + + + + + 	+ + + + + 

	 50 

Nervous System 
Brain 
	 + + + 	+ + + + 	+ + + + 	+ 4- 	+ 	+ + 	 50 

Respiratory System 
Lung 	 + + + + 	+ + + + + + + + + + + + 	+ 	 50 

Alveolar'bronchioiar adenoma 	 X 	X 	X 	 X X 	 X 	X 	11 
Alseolar 'bronchiolar adenoma, 

multiple 	 X 	 X 
Alveolar 'bronchiolar carcinoma 	 X 
Carcinoma. metastatic. harderian 

gland 	 X 
Hepatocellular carcinoma, metastatic. 

liser 	 X 	 2 
Nose 	 + + + 	+ + + + + + + + + + + + + + + + + + + 	50 

rachea 	 + + 	+ + + + + + + ± + + + + + + + + + + ± + + 	50 

Special Senses System 
Ear 	 1 

Fibrosarcoma 
Eye 	 1 
Hardenan gland 	 + + + + + + + + 	+ M + + + + + + + + + + + + + 	43 

Adenoma 	 X 	 2 
Carcinoma 	 X 	1 

Urinary System 
Kidney 
	 + 	+ 	4- 	+ + + + + + + + + + + 	+ + + + + + + 	50 

Urinary bladder 
	 + + + + + + + + + + + + + + + + + 	+ + + + + + + 	50 
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C-12 	 Benzethonium Chloride. NTP TR 438 

TABLE C2 
Individual Animal Tumor Patholo* of Male Mice in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control (continued) 

5 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

Number of Days on Study 
	

7 0 1 3 5 1 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
7 3 3 7 5 7 9 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Carcass ID Number 
	

5 2 1 3 0 1 4 0 0 0 0 0 0 0 0 1 1 1 1 1 2 2 2 2 2 
7 3 9 9 9 2 5 1 2 3 4 5 6 7 8 1 3 4 6 7 1 2 4 5 6 

Systemic Lesions 
Multiple organs 

Lymphoma malignant lyrnphocytic 
Lyrnphorna malignant mixed 
Lymphoma malignant undifferentiated 

cell type 

+ 	+ + + + + + + + + + + + + + + + + + + + + + + 
X 

X 
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Lzsions in Male Mice 	 C43 

TkBLE C2 
Individual Animal Tumor Patholo* of Male Mice in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control (contInued) 

Number of Days on Study 
7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

1 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 

3 
3 

7 	7  
3 	3 
3 	3 

7 

3 
3 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 	0 0 Total 

Carcass ID Number 2 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 	5 6 Tissues 
8 0 1 2 4 5 6 7 0 1 2 3 6 7 8 9 0 2 3 4 5 6 S 	9 0 Tumors 

Systemic Lesions 
Multiple organs + + + + + + + + + + + + + + + + + + + + 50 

Lymphoma malignant lymphocytic 1 

Lymphoma malignant mixed 1 
Lymphoma malignant undifferentiated 
cell type X 1 
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C-14 	 Benzethonium Chloride. NTP TR 438 

TABLE C2 
Individual Animal Tumor Patholap of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 0.15 mg kg 

Number or Days on Study 
5 	5 

1 	7 

31 

6 	6 	6 	7 	7 

2 	2 	9 	0 	0 

I 	4 	5 	1 	3 

7 

1 

2 

7 

1 

2 

7 	.7 	7 	7 	'7 

1 	1 	2 	3 	3 

7 	9 	1 	1 	1 

7 

3 

1 

7 	7 	7 	7 

3 	3 	3 	3 

1 	1 	1 	1 

7 

3 

I 

7 	7 	7 	7 

3 	3 	3 	3 
1111  

Carcass ID Number 
1 

1 
0 

0 

7  
3 

0 	1 	0 	1 	1 

6 	0 	6 	1 	1 

2 	3 	3 	3 	4 

0 
7 

8 

0 	0 	0 	0 

U 	9 	6 	6 	6 

- 	3 	5 	1 	4 

0 

6 

7 

0 	0 	0 	0 
6 	6 	7 	7 

8 	9 	0 	I 

0 
7 

2 

0 	0 	0 	0 
7 	7 	7 	7 

4 	5 	6 	7 

Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 
None 

Genital System 
None 

Ilematopoietic System 
None 

Integumentary System 
Skin. control 
Skin, site of application-no mass 

+ + + + + 
+ 4 + - 

+ + + + 
+ 

+ + + + 
+ + 

+ + + 

NIusculoskeletal System 
None 

Nervous System 
None 

Respiratory System 
NGne 

Special Senses System 
None 

Urinary System 
None 

Systemic Lesions 
Multiple organs + + + + + + + + + + + + 	+ + + + 	+ 
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Lesions in Male Mice 	 C-15 

TABLE C2 
Individual Animal Tumor Patholo of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 0.15 mglg 
(continued) 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

Number of Days on Study 	 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 	Total 

Carcass ID Number 
	

7  8 8 8 8 8 8 9 9 9 9 9 9 9 9 0 0 0 0 0 1 1 1 1 1 2 	Tissues  

9 0 1 2 3 4 5 0 1 2 4 5 6 8 9 0 1 6 8 9 2 5 6 7 9 0 	Turnoi7, 

Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 
None 

Genital System 
None 

Ilematopoietic System 
None 

Integumentary System 
Skin. control 	 + 	+ 	+ + + + + + + + 	+ + ± + + + + + 	 50 
Skin. site of apphcdtion-no rnass 	 + + 	+ + + 	+ 	+ 	+ + 	+ + 	+ 	50 

Musculoskeletal System 
None 

Nenous System 
None 

Respiratory System 
None 

Special Senses System 
None 

Urinary System 
None 

Systemic Lesions 
Multiple organs 
	 ++ +++++++ + + + 	+ + ++ 1- + + ++ + + 

	
50 
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C-16 	 Benzethonium Chloride, NTP TR 438 

TABLE C2 
Individual Animal Tumor Patholo of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 0.5 mg/kg 

Number of Days on Study 
5 
6 
0 

6 
3 
5 

3 
8 0 

6667 
6 	8 	1 
3 	4 	3 

7 	7 	7 	7 	7 
2 	3 	3 	3 	3 
7 	0 	0 	0 	0 

7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 
3 	3 	3 	3 	3 	3 	3 	3 	3 	3 	3 	3 
0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 

Carcass ID Number 
1 
8 
0 

1 
3 
8 

I 
2 
1 

I 
4 
8 

4 
9 

1 
6 
5 

1 
7 
5 

1 	1 	1 	1 	1 
c 	 
8 	2 	3 	4 	5 

1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 
" 	 3 	3 	3 	3 	3 	3 	4 	4 	4 

6 	8 	9 	1 	3 	5 	6 	7 	9 	0 	1 	2 

Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 
None 

Genital System 
None 

I lematopoietic System 
None 

Integumentary System 
Skin. control 
Skin, sue of application-no mass 

+ 
-4- + 

+ + + + 4 

+ + + + 
+ + 4 + + + + 	+ + 

+ + 	+ + + + + + 4  + + 

klusculoskeletal System 
None 

Nervous System 
None 

Respiratory System 
None 

Special Senses System 
None 

Urinary System 
None 

Systemic Lesions 
Multiple organs + + 	+ + + + + + + + 	+ 
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Lesions in Male Mice 	 C-17 

TABLE C2 
Individual Animal Tumor Patholop,  of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 0.5 mg/kg 
(continued) 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 
Number of Days on Study 

	
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
0 0 0 0 0 0 0 0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 111  1 

1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	Total 

Carcass ID Number 
	

4 4 4 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 	Tissus 
3 4 7 0 2 3 4 5 6 9 0 1 2 3 4 6 7 9 0 1 2 3 4 6 7 8 	Tumors 

Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 
None 

Genital System 
None 

Ilematopoietic System 
None 

Integumentary System 
Skin. control 
	 + + + + 	+ + + + + + + + + + + + + + + + 	+ + 	50 

Skin, site ot application-no mass 	 + 	+ + 	+ + + + + + + + + + + + + + 	+ 	 50 

Musculoskeletal System 
None 

Nervous System 
None 

Respiratory System 
None 

Special Senses System 
None 

Urinary System 
None 

Systemic Lesions 
Multiple organs 	 + 	+ 	+ + + + + + + + + + + + 	+ + 	 .4- -4- 	50 
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C-18 	 Benzethonium Chloride. NTP TR 42t 

TABLE C2 

Individual Animal Tumor Patholou of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg'kg 

5 5 6 6 6 6 6 7 7 7 7 	7 7 7 7 	7 7 7 	7 7 7 	7 7 	7 	7 

Number of Days on Study 1 8 1 5 8 8 9 0 1 1 "  " " " " 
8 4 Z 9 4 7 5 5 2 9 5 	9 9 9 9 	9 9 9 	9 9 9 	9 9 	9 	9 

2 2 2 1 2 2 1 2 2 2 2 	1 1 1 1 	1 1 1 	1 1 1 	1 1 	1 	1 

Carracs ID Number 2 3 3 8 1 3 8 0 0 2 3 	8 8 8 8 	8 8 9 	9 9 9 	9 9 	9 	9 

8 Z 6 8 0 5 2 8 0 6 9 	3 4 5 6 	7 9 0 	1 2 3 	4 6 	7 	8 

Alimentary System 
Esophagus 	 + + + + + + + + + + + + + + + + + + + + + + + + + 
Gallbladder 	 + + + + + + + + + + + + + + + + + + + + + -4- 4-  + 4-  

Intestme large. colon 	 + + + + + + -4- + + + + + + + + + + + + + + -4- + + + 

Intestine large. rectum 	 + + + 	+ + + + + + + + + + + + + + + + + 	+ + + 

Intestine large. cecum 	 + + + + + + + + + + + + + + + + + + + + + + 	+ + 

Lelomyosarcoma 
Intestine small, duodenum 	 + 	+ + 	+ + + + + + + + + + + + + + + + + + + + 

Adenoma 	 X 
Intestine small, jejunum 	 + + + + + + 	+ + 	+ 	+ + + + 4- + + 	+ + 

Intestine small. ileum 	 + + 	+ 	+ + + + + + + + 	+ + 	+ + + + 	+ + +- 
Liver 	 + + + + + + + 	+ 	+ + + + + + + 	-4- + 

Hernangtoma 	 X 
Hemangiosarcoma, multiple 	 X 
Hemanglosarcoma, metastatic. spleen 	 X 
Hepatoblastoma 	 X 
Hepatocellular carcinoma 	 X X 	X X X 	X 	 X 
Hepatocellular carcinoma. multiple 	 X 
Hepatocellular adenoma 	 X 	X 	X 	XX 	 X 	X 
Hepatocellular adenoma. multiple 	 X 	 X 	 X 	X 	X 	X 
Histiocytic sarcoma 	 X 

Mes.er re ry 

Hernargioma 
Histiocric sarcoma 	 X 

Pancreas 	 + + + + + + + + + + + + + + + + + + + 

Salisary glands 	 + 4 	+ + 4 -4- + 	+ + 	+ 	+ 	+ + + 	+ + + 	+ 

Stomach, forestomach 	 + + 	+ + + 	+ 	+ + 	+ + + + + + 	+ 
Stomach. glandular 	 + 	+ + + + 4  + + + + + + 	+ + + 	-4- + 

Carcinoid tumor malignant 	 X 
Tooth 

Cardiovascular System 
Heart 
	 + + 	+ + + 	+ 	+ 	+ + + + + 	+ 	+ + 

Hemangiosarcoma. metastatic. 11%ier 

Endocrine System 
Adrenal cortex  

Hisilocytic sarcoma 	 X 
Adrenal medulla 	 + + + + 4-+ 	+ 	+ + + + + + 4- + + + + 	+ + + + 

Islets. pancreatic 	 + + + + + + + + + + + + + + 	+ + + + + + 	4- + 

Adenorna 
Parathyroid gland 	 + 	+ 4- -4- + + 4- +111+M+++++++M++M++ 
Pituitary gland 	 + 	+ + + + + + + 	+ + + 	+ + + + + + + + + 

Histiocytic sarcoma 	 X 
Thyroid gland 	 + 	+ + + + + + + 	+ + + + + + + + + 	+ + + 

Hemangiosarcorna. metastatic. spleen 	 X 
Follicular cell. adenoma 
Follicular cell. carcinoma 
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Lesions in Male Mice 
	 C-19 

TABLE C2 
Individual Animal Tumor Patholo* of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mglg 
(continued) 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 • 7 7 7 7 

Number of Days on Study , 3 3 3 3 3 3 3 3 

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 

1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 Total 

Carcass ID Number 9 0 0 0 0 0 1 1 1 1 1 1 2 2 2 2 2 2 2 3 3 3 3 3 4 Tissues, 

9 1 3 5 6 9 1 3 4 6 8 9 0 1 2 4 5 7 9 0 3 4 7 8 0 Tumors 

Alimentary System 
Esophagus + + + + + + + + + + + + + + + + + + + + + + + + + 50 

Gallbladder + + -4- + + + + + + + + + + + + + + + + + + + + + M 49 

Intestine large, colon + + + + + + + + + + + + + + + + + + + + + + + + + 50 

Intestine large, rectum + + + + + + + + + + + + + + + + + + + + + + + + + 50 

Intestine large. cecum + + + + + + + + + + + + + + + + + + + + + + + + + 50 
Leiomyosarcoma X 1 

Intestine small. duodenum + + + 	+ + + + + + + + + + + + + + + + + + + + + 50 

Adenoma 1 
Intestine small. jejunum + + -1-  + + + + + + + + + + + + + + + + + + + -1- + + 50 

Intestine small. ileum + + + + + + + + + + + + + + + + 4- + + + + + + + + 50 
Liver + 	+ 	+ + 	+ 	+ + 	4- 	+ 	+ + 	+ 	+ + 	+ 	-1- 	-1- 	+ 	+ 	+ 	4- 	+ 	+ 	+ 	+ 50 

Hemangioma 1 
Hemangiosarcoma. multiple X 2 
Hemangiosarcorna, metastatic. spleen 1 
Hepatoblastoma 1 

Hepatocellular carcinoma X 	X 	 X 	 X X 12 

Hepalocellular carcinoma. multiple X 2 
Hepatocellular adenoma X 	X 	X 	 X 	X 12 
Hepatocellular adenoma. multiple X X 	 X 	X 	X 	 X 	X 13 
Histiocytic sarcoma 1 

Msenten,  + 	+ 	 + 4 

Hemangtoma X 1 
Histiocytic sarcoma 1 

Pancreas + + + + + + + + + + + + + + + + + + + + + + + + + 50 
Salivary glands + + + + + + + + + + + + + + + + + + + + + + + + + 50 

Stomach. forestomach + + + + + + + + + + + + + + + + + + + + + + + + - 50 
Stomach. glandular + + + - + + + + + + + + + + + + + + + + + + + + -4- — 50 

Carcinoid tumor malignant 1 

Tooth + 2 

Cardiovascular System 
Heart 

Hemangiosarcoma, metastatic. liver 
+ + 	+ 	+ + + + + 	+ + + 	+ + + 	+ 	+ 	-4- 	+ + 	+ 	+ 	+ 	-4- 

X 
50 

1 

Endocrine System 
Adrenal cortex + + + + + + + + + + + + + + + + + + + 	+ + + + 50 

Histiocyt IC sarcoma 1 
Adrenal medulla + + + + + + + + + + + + + + + + + + + + + + + 	+ 50 
Islets. pancreatic + + + + 	+ + + + + + + + + + + + + 4- + + + + + + 50 

Adenoma X 1 
Parathyroid gland + + + + + + + + + + + + + + + + + + + + + M 	+ + 45 

Pituitary gland + + + + + + + + + + + + + M + + + + + + + + + + + 48 

Histioi..ytic sarcoma 
Thyroid gland + + + + + + + + + + + + + + + + + + + + + 4- + + + 50 

Hemangiosarcoma. metastatic. spleen 1 
Follicular cell. adenoma X 1 
Follicular cell. carcinoma X 1 
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TABLE C2 

Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg/kg 
(continued) 

55 b 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

Number of Days on Study 	 1 8 1 5 8 8 9 0 1 1 	"  1 	" " 	" 	" 
8 4 2 9 4 7 5 5 2 9 5 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

2 2 2 1 2 2 1 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Carcass Ill Number 	 2 3 3 8 1 3 8 0 0 2 3 8 8 8 8 8 8 9 9 9 9 9 9 9 9 
8 2 6 8 0 5 2 8 0 6 9 3 4 5 6 7 9 0 1 2 3 4 6 7 8 

General Body System 
Tissue nos 

Genital System 
Epididymis 	 + + + + + + + + M + + + + + + + + + + + + + + + + 

Histiocytic sarcoma 	 X 
Preputial gland 	 + + 	 + + 

Prostate 	 + + + 	+ + + + + + 	+ + + + + + + + + -4- + + + + 
Seminal vesicle 	 +- 	+ 	+ + + + + + + + + + + -4- + + + + + + + 
Testes 	 + 	+ + + + + 	+ + + + + + + 	+ + 	+ + 

Interstitial cell, adenoma 	 X 

Ilematopoietic System 

Bone marrow 	 4. 	 + + + + + + + + + + + + + + + + + 

Hemangiosarcoma. metastatic. spleen 	 X 
Histiocytic sarcoma 	 X 

Lymph node 
Lymph node, mandibular 	 + + + + + + 	+ + M + + + + + + + + + + + + + + 
Lymph node, mesenteric 	 + + + 	+ + + + + M + + + + + + + + + + -4- + + 
Spleen . 	 + 	+ 	,+ 	+ + + + + + + + + + + + + + + + + + + 

Hemangiosarcoma 	 X 	 X 
Histiocylic sarcoma 	 X 

Thymus 	 M++MM++++MM+M+++++++M++++ 

Integumentary System 
Mammary gland 	 MMMM+ M+ MMMMMMMMMMMMMMMM+ M 
Sian. control 	 + + 	+ + + + + + + + + + + + + 	+ + + + + + + 

Melanoma benign 	 X 

Subcutaneous tissue, hemangiosarcorna 

Subcutaneous tissue. hemangiosarcoma. 

metastatic. spleen 	 X 
Skin. site of application-no mass 	 + 	+ + + + + + + + + + + 	+ + + + -4- 

Musculoskeletal System 
Bone 	 + 	+ 	+ + + + + + + + + 	+ + + 	+ + + + 	+ 

Nervous System 
Brain 
	 + + 	+ + + + + + + + + + + + + + + + + + + + + 

Histiocvtic sarcoma 
	

X 
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TABLE C2 
Individual Animal Tumor Patholo of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mgicg 
continued) 

Number of Days on Study 

7 7 7 7 7 7 7 7 7 7 7 '7 7 7 7 7 7  7 7 7 7 ? 777  
1221-1 -,111 1211 1  3 3 3 3 3 3  3 3 

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 0 0000000 

1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 	Total 

`-acs ID Number 
	

9 0 0 0 0 0 1 I 1 1 1 1 " 1  " "  3 3 3 3 3 4 	Tissues 

9 1 3 5 6 9 1 3 4 6 8 9 0 1 2 4 5 7 9 0 3 4 7 8 0 	Tumon 

';eneral Body System 
Tissue nos 
	 1 

Genital System 
Epididyrnis 

Histiocytic sarcoma 
Preputial gland 
Prostate 
Seminal vesicle 
Ttes 

Interstitial cell. adenoma 

+ + + 	+ + + + + + + + + + + + + + + + + + 
	 49 

1 

+ 	+ 	+ 	+ 	+ 	+ 	+ 	 + 	+ 	1 -  

+ + + + + + + + + + + + + + + + + + + + + + +++ 	5u 

+ + + + + + + + + + + + + + + + + + + + + -‘" + + -k 	5u 

- + + + + + + + + + + + + + + + + + + , , + + 2- 	co 

llematopoietic System 
Bone marrow 	 + + 	+ + + 	+ + 	+ 	+ + 	+ 

Hemangiosarcorna. metastatic. spleen 	 1 

Histiocytic sarcoma 	 1 
Lymph node 
Lymph node. mandibular 	 + 	

• 

+ 4 + + + + + 	

• 	

+ M + + + 	+ 	+ + 	48 

Lymph node. mesentenc 	

- 	

+ + M + + + + + + + 

• 

+ + + + + + + + + ± + 	4- 
spleen 	 + + + + + + + + + + + + + + + + + + + + 	+ + 	50 

Hemangiosarcoma 	 X 	 3 

Histiocytic sarcoma 	 1 

Thymus 	 + + + + + + + + + + + + M+ +M+ + M+++M 

Integumentar-y System 
M3mmary gland 	 +MM++M+M+ +MM+MMMM+MMMMMMM 	11 

Skin. control 	 + + 	+ + + + + + 	+ + + + + + + + + 	+ 	SA ,  

Melanoma benign 
Subcutaneous tIssue hemangiosarcoma 	 X 	 1 
Subcutaneous tissue, hemangiosarcoma. 

metastatic. spleen 	 1 
Skm, site of application-no mass 	

▪ 

+ + + + + + + + + + + + + + 4 4 + + + + 	+ 	 50 

Musculoskeletal System 
Bcne 	 +++++++++++++++++++++++++ 

Nervous System 
Brain 	 + + + + + + + + + + + + + + + + + + + + + 	+ + 	50 

Histioc-ytic sarcoma 	 1 
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TABLE C2 

Individual Animal Tumor PatholoT,' of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg/kg 
(continued) 

5 	5 	6 o 	6 	6 	6 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 7 7 	7 
Number of Days on Study 1815889011" 1 ' 1-, 	-'

''1 "'"  
8 	4 	2, 	9 	4 	7 	5 	5 	2 	9 	5 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 

2221221222211111111111111 
Carcaks ID Number 2 	3 	3 8 	1 	3 	8 	0 	0 	2 	3 	8 	8 	8 	8 	8 	8 	9 	9 	9 	9 	9 9 9 	9 

8 	2 8 	0 	5 	2 	8 	0 	6 	9 	3 	4 	5 	6 	7 	9 	0 	1 	2 	3 	4 6 7 	8 

Respiratory System 
Lung + + + + + + + + + + + + + + + + + + + + + + 

Alveolar/bronchiolar adenoma X 	 X 	 X 
Alveolar/bronchiolar adenoma, 

multiple 
Alveolar/bronchiolar carcinoma. 

multiple X 
Carcinoma, metastatic, thyroid gland 
Hepatocellular carcinoma. metastatic. 
liver X 	X X 

Histiocyt I C sarcoma X 
Nose + 	+ 	-4- + 	+ -4- + + + + + + + + 	+ + + 	+ 	+ + + 

Glands, carcinoma 
Trachea _._ 	+ 	+ 	+ 	+ 	-4- 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ + + 

Special Senses System 
Ear 

FI brosa rcoma 	 X 
Eye 
Hardman gland 	 + 	+MMM++M++M++M+ +++ +1%.1+MM 

Adenoma 	 X 

rinary System 
Kidney 	 + 	+ + + + + + + + + + + + + + + + + + + + 	+ 

Hisnocytic sarcoma 	 X 
linnar: bladder 	 + + + 	+ + + + + + + + + + + 	+ 

Systemic Lesions 
Muliiple organs 	 + 	+ + + 	+ + 	+ + -0- + + + 	+ + + 

Hisilocrytic sarcoma 	 X 
Lymphoma malignant mixed 	 X 	 X 	X 
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TABLE C2 

Individual Animal Tumor PatholoQ. of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mglg 
(continued) 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

Number of Days on Study 
	

2 	2 2 2 2 2 2 2 2 2 2 2 2 Z 2 2 3 3 3 3 3 3 3 3 
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 

1 , , 	 21, 1,1 1, 1, 	 2  ,i,  2 2 	Totai 

Carrrms ID Number 
	

9000 0 0 1 1 1 1 1 12' 7717 '  33333 4 	Tissues. 

9 1 3 5 6 9 1 3 4 6 8 9 0 1 2 4 5 7 9 0 3 4 7 8 0 	Tumors 

Respiratory System 
Lung 	 + 	+ + + + + + + + + + + + 	+ + + 	+ + 	+ 	50 

Alveolar/bronchiolar adenoma 	 X 	 X 	 X X 
Alveolar/bronchiolar adenoma, 

multiple 	 X 	 1 

Alveolar/bronchiolar carcinoma, 
multiple 	 X 

Carcinoma, metastatic, thyroid gland 	 X 
Hepatocellular carcinoma, metastatic. 

liver 	 X 	 X 
Histiocytic sarcoma 

Nose 	 + + + + 	+ + 	+ + 	+ + 	+ 4- + + 	50 
Glands. carcinoma 	 X 	 1 

Trachea 	 + + 	+ + + + + 	+ + + + 	+ 	 + 	+ 

Special Senses System 
Ear 

Fibrosarcoma 
Eye 
Harderian gland 	 +M+M++++++M+++4-m+++++++-+ 	3 7  

Adenorna 	 X 	 2 

Urinary' System 
Kidney 
	 + 	+ 	+ + + + + + + + + 	+ + 	+ + 	+ + 	+ 	50 

Histiocyt lc sarcoma 
	

1 
Urinary bladder 	 -4- 	+ + + 	+ + -4- 	+ + + + + + + + 	+ + 	+ 	50 

Systemic Lesions 
Multiple organs 	 + -4- 	+ 	+ + 	+ + 	+ 4- + + + 	+ 	+ 	So 

Histiocr ic sarcoma 
Lymphoma malignant mixed 
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TAILE C3 
Statistical 	lysis of Primary Neoplasms in Male Mice in the 2-Year Dermal Stud) of Benzethonium Chloride 

Vehicle Control 0.15 mg/kg 	0.5 mg/kg 1.5 mgisg 

Harderian 	.: 	Adenoma or Carcinoma 
Overall rate 3/50 (6%) _e 	 - 2./50 (4%) 

Adjusted rar 6.7% 4.9% 

Terminal I-a 2./43 (5%) 1,39 (3C7) 

First incidei 	-s) 655 712 

Life table te P=0.531N 

Logistic reg: 	test d P=0.495N 

Fisher ex:act . P=0.500N 

Liver 	Herr 	rsarcoma 
Overall rate 3/50 (6%) - 	 - 2/50 (4'...7) 

.Adjusted r-:.1 6.4% 4.9% 

Terminal ro.:,. 0 .43 (07() 1139 (3%) 

First incide5. 577 719 

Life table tes P=0.531N 

Log stic. revs , 	es P=0.307N 

Fisher exact h P =0.500N 

Liver: 	Ifep:r. 	ciiular Adenoma 

Oseral; rate 24 50 )48%) - 	 - 25/50 (50%) 

Adjusted rate 53.2% 55.2% 

Terminal rate 22:43 (51%) 1939, 	(49%) 

First 	nctdence (days 603 584 	, 

Life table 	tes'. P=0.347 

...ogstic regre...T 	:tst P=0.505 

tn.:]7: 	. P =0.500 

Liver 	Ilepata 	eilular Carcinoma 

Oserall rate 10 50 (20%) 14/50 (287() 

Ad!usted raft 21.6% 32.4% 

Terminal rats 7 •43 (16%) 1039 (26%) 

First 	incidense 003 684 

Lite table tct P=0.189 

Logistic regr.)... 	:est P=0.363 

Fisher exact tel P=0.241 

Liver 	Ilepatoesilular Adenoma or Carcinoma 

Cis, eral] 	rate 29.'50 (58%) 33/50 (66%) 

Adjusted rate 63.0% 70.1% 

Terminal rate 26/43 (60%) 25,39 (04%) 

First incidence ;days) 603 584 

Life tahle test P=0.153 

Logistic regresa::: 	1te.-sL P =0.331 

Fisher exact test P=0.268 
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TkBLE C3 
Statistical Analysis of Primary Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride 
(continued) 

Vehicle Control 0.15 mg/kg 	0.5 mg/kg 	1.5 mg/kg 

Liver-. 	Hepatoblastoma or Hepatocellular Carcinoma 
Overall rate 	 10/50 (20%) 

Adjusted rate 	 21.6% 

Terminal rate 	 7/43 (16%) 

First incidence (days, 	 603 

Life table test 
Logistic regression t,'„ 

14/50 (28%) 

32.4% 

10/39 (26%) 

684 
P=0.189 
P =0.363 

Fisher exact test P=0.241 

Liver: 	Ilepatoblastoma. Hepatocellular Adenoma. or Carcinoma 
0‘erall rate 	 29/50 (58%) 33/50 (66%) 

Adjusted rate 	 63.0% 70.1% 

Terminal rate 	 26/43 (60%) 2.5/39 (64%) 

First incidence tda ■ ,. 	 603 584 

Life table test P=0.153 

Lo;zistic regression tt P=0.331 

Fisher exact test P =0.268 

Lung: 	Alveolar/bronchiolar Adenoma 
O‘enall rate 	 13/50 (26%) 8/50 (16%) 

Adjusted rate 	 29.4% 19.3% 

Terminal rate 	 12143 (287/) 6/39 (15%) 

First incidence (days) 	 637 687 

Lfe tahle test P=0.228N 

re tJessI(Lm ttrs: P=0.181N 

Fisher exact test P=0.163N 

Lung: 	Alveolar:bronchiolar Adenoma or Carcinoma 
()Vera)! rate 	 14/50 (28%) 10/50 (20% , 

Adjusted rate 	 31.7% 24.2% 

Terminal rate 	 13/43 (30%) 8/39 (21% 

First incidence (day:. 	 637 687 

Lite table test P =0.327N 

Logstic regrrn.sion test P=0.274!N 

Fisher exact test P=0.241N 

Spleen: 	Ilemangiosarcoma 
Overa): rate 	 0,(50 (0%) 3/50 (6%) 

Adjusted rate 	 0.0% 7.2% 

Terminal rate 	 0/43 (0%) 239 (5%) 

First 	incidence (days) 687 

Life table test P=0.112 

Logistic regression test P=0.162 

1-isher exact test P=0.121 
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TABLE C3 

Statistical Analysis of Primary Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride 
(continued) 

Vehicle Control 	0.15 mg/kg 0.5 mg/kg 	1.5 mg/kg 

MI Organs: Ilemangiosarcoma 
Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Life table test 
Logistic regression test 
Fisher exact test 

4/50 (8%) 
8.5% 
1,43 (2%) 
577 

6/50 (12%) 
14.4% 
4,139 (10%) 
687 
P=0.330 
P =0.382 
P=0.370 

All Organs: 	Hemangioma or Hemangiosarcoma 
Overall rate 6/50 (12%) 8/50 (16%) 
Adjusted rate 12.9%  

Terminal rate 343 (7%) 5139 (13%) 

First incidence (days) 577 684 
Lite tabie test P=0.340 
Logistic regression test p =0.396 

Fisher exact test P=0.387 

All Organs 	Malignant Lymphoma iLymphocytic. NIixed, or Undifferentiated Cell Type) 
Overall rate 3/50 (6%) 3/50 (6%) 
Adjusted rate 7.0% 6.9% 
Terminal rate 3,43 (7%) 1,(39 (3%) 
First incidence (days) 7 29 (T) • 659 
Life table test P=0.628 
I.,dgistic regression test P=0.,..()2N 
Fisher exact test P=0.661N 

MI Organs: 	Malignant Lymphoma or Histiocytic Sarcoma 
()serail rate 3.50 (6%) 4/50 (8%) 
Adjusted rate 7.0% 8.8 —( 
Terminal rate 3/43 (7%) 1139 (3%) 
Firs: incidence (days) 729 (T) 612 
Lite table test P=0 468 

Logistic regression test p.0.520 

Fisher exact test P=0.500 

All Organs: 	Benign Neoplasms 
Overall rate 37.'50 (74%c) 31,50 (62%) 
Adjusted rate 77.1%  

Terminal rate 3143 (74%) 23/39 (59%) 

First incidence (days) 603 584 

Life table test P=0.349N 
Logistic regression test P=0.149N 

Fisher exact test P=0.142N 
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TABLE C3 
Statistical Analysis of Primary Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride 
(continued) 

Vehicle Control 	0.15 mg/kg 0.5 mg/kg 	1.5 mg/kg 

MI Organs: 	Malignant Neoplasms 
Overall rate 18/50 (36%) 24/50 (48%) 
Adjusted rate 38.1%  
Terminal rate 14/43 (33%) 15/39 (38%) 
First incidence (days) 577 584 
Life table test P=0.121 
Logistic regression test P=0.1o4 
Fisher exact test P=0.156 

MI Organs: 	Benign or Malignant Neoplasms 
Overall rate 44/50 (88%) 41/50 (82%) 
Adjusted rate 89 8% 83 	'7r- 

Terminal rate 38/43 (88%) 31;39 ( 7 9%) 
First incidence (days) 577 584 
Life table test P =0.533 
atgistic regression test P=0.300N 
Fisher exact test P=0.28N 

T)Terminai sacrifice 
Number of neoplasm-bearing animals/number of animals examined. Denominator is number of animals examined microscopicali for adrenal gland. 
bone marrow, brain, epididyrnis, gallbladder. heart. kidney. larynx. liver, lung. nose, pancreas. parathyroid gland, pituitary gland, preputtal gland. 
prostate gland, salivary gland. spleen. testes, thyroid gland. and urinary bladder. for other tissues, denominator is number of animals necropsied. 
Kaplan-Meier estimated neoplasm incidence at the end of the study atter adjustment for intercurrent mortality 
Uniserseci incidence at terminal kill 
Beneath the dosed group incidence are the P values corresponding to pairwise compansons between the controls and that dosed group. The life 
table test regards neoplasms in animals dying prior to terminal kill as being (directH. .7 indirectly) the cause of death. The logistic regression test 
regards the lesions as nonfatal. The Fisher exact test compares directly the overall incidence rates. For all tests, a lower incidence in a dose 
group is indicated hy N. 
Organ was not examined at this dose level 
Not applicable: no neopiasms in animal group 
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TABLE C4 
Summary of the Incidence of tionneoplastic Lesions in Male Mice in the 2-Year Dermal Study. 
of Benzethonium Chloride' 

Vehicle Control 0.15 mg'kg 0.5 mg,ilsg 1.5 mg/kg 

Disposition Summary 
Animals initially in study b0 60 00 60 
15-Month butriin evaluation 10 9 9 10 

Early deaths 

Moribund 3 8 4 9 

Natural deaths 4 4 4 2 

Survivors 

Terminal sacnfice 43 38 42 39 

Missexed 1 1 

Animals examined microscopically 611 59 59 60 

15-Month Interim Evaluation 
Alimentary System 
Liver (10) (10) 

Clear cell fo(cus 2 (207 1 (10) 

Fatty change. focal 1 (10%) 

Mesentery (I) (1) 

Fat. necrosis 1 (100', ) 1 (100%) 

Pancreas (10) (10) 

Atrophy 1 

Cyy, plasmic alteration I (10"-() 
S., lo.a().■, 	glands (10) (10) 

Atrophy 1 (1071 

Endocrine System 
Adrenal cone!): (10 ,  (10) 

Hyperp(asia 1 (10'70 

pancreatic (10, (10) 

Hyperplasia , 	 1 1 (10')) 

Pituitan 	gl.ind hi) (10) 

Pars interrnedia. hyperplasia 

Genital System 
Preputial gland 1 (1i 

Duct. ectasia 1 , 1 (100`)) 

Ilematopoietic System 
Spiren (10) (10) 

Hematopoiet,c cell proliferation 1 (107.1 2 (20q) 

Hyperplasia. lymphoid 1 (10'1 ) 

Thymus (10) (10) 

Hyperpiasia. lymphoid I (10)) 

Integumentary System 
Skin. control (10) (9) (9) (10) 

Skin, site of application-no mass (10) ( 9 ) ( 9 ) (10) 

Epithelial hyperplasia 2 (227 ) 10 (100%) 
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TABLE C4 
Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 2-Year Dermal Study 
of Benzethonium Chloride (continued) 

Vehicle Control 	0.15 mkg 0.5 mg;kg 	 1.5 mg'kg 

15-Month Interim Evaluation (continued) 

Respiratory System 
Lung (10) (1 0) 

Alveolar epithelium, hyperplasia 1 (1 ,  

Urinary' System 
Kidney (10) (10) 

Nephropathy 10 1ui 9 (90q) 

Systems Examined With .No Lesions Observ, -.' 
Cardiovascular System 
General Body System 
Musculoskeletal System 
Nervous System 
Special Senses System 

2-Year Study 
Alimentary System 
Intestine small 	duodenum (5rif (50) 

Erosion I(271 
Intestine small. Jejunum (50) (50) 

Hyperplasia. lymphoid 1 	(27 ) 1 (2q) 
Inflammaito. chrcric active 1 (270 

Liver (50) (50) 

Basophilfc locus 2 	f4 .-7 5 (10g ) 

Ci ■nr cei; toeus 11 	22 .-% 11 (22'"() 
EosimThJic locus 14 	l2O It, (327, ', 

Hematopoietic cell proliferation 2 	f 
Infarct 1 	12 -; 
Mixed cei ,  locus 5 	f 10 - ;. 4 (S`76 

Necrosts 1 	(2 0  j 2 ( 4 

Meenten, ( 4 ) (4) 

Inflammation. chronic a.::1‘.e 1 (25`7,- ) 

Fa:. necrosis 3 
Vein. thromtsosis 1 (2_57,- ) 

Pancreas (50) (50) 

Atroph 2 	(4^( 4 (8 (T) 

Atypia cellular 4 	(F,'",) 2 (4q1 

Concretion 1 (27c) 

Necrosis 1 (27) 
Due:. c) . st 1 

Stomach. foresiom,ich (5 0 ) (50) 
Erosion 2 (4q) 

Hyperpiasia 1 	(2'"() 4 (8 (7() 

Stomach. glandular (50) (50) 

Erosion 1 	(271) 
Toot I) ( 1 ) (2) 

IntThmrnation 	chronic active I (50q) 

InfThmmation 	suppurative 1 	(1007( ) 1 (507r) 
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TABLE C4 
Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 2-Year Dermal Study 
of Benzethonium Chloride (continued) 

Vehicle Control 	0.15 mg/k4; 	 0.5 mg , kg 1.5 mgilsg 

2-Year Stud.;,' ..pntinued) 
Cardiovascular System 
Heart 

Inflammation 	TiC active 

Artery. inflammation, chronic actis e 
Valve, inflammation, chronic active 

(50) 
2 (4%) 
1 	(2%) 

(50) 
2 (4%) 

1 (2%) 

Endocrine Sys:em 
Adrenal cones (50i (50) 

Accessory adr)::,, 	cortical nodule 1 	(2%) 

Hyperpiasia 40 	) 32 (64%) 

Capsule, hypem- 	sia. adenomatous 5 	it)7 9 (18%) 

Islets. pancreatic (49 (  (50) 

Hyperplasia 21 	(43%) 18 (30%) 

Parathyroid gland (4') (45) 

Cy ,st 1 	(2% 

Pituitary gland (48) (48) 

C)st 2 ,4% 2 (4%) 

Pars disialis. hyperplasia 2 (4%) 

Pars intennedia. hyperpias:a 2 (4% 1 	(2%) 

Thyroid gland (5 0 (50) 

Inflammation 1 	(2%) 

Litimobranhia) cyst 1 	2% 

Follicle 	cyst 3 	(e)7 1 	(2%) 

Follicular cea, hyperplasia 10 7 (14%) 

General Bod) System 
Tissue NOS (1) 

Hemorrhage 1 	(100%) 

Genital System 
EpRiklymis (5.0; (49) 

Inflammmiar, 3 5 

Preputial gland (IS) (1 7 ) 

lr.ftimmation. 	chronic ,iciise o 	(33% ) 3 (18%) 

Duct. ectasia IS 	( 10 (94%) 

Prostate (49) (50) 

Inflammation. suppurative I 	12%) 

Artery. inflammation, cltronic act.Ne 1 	(2%) 

Seminal vesicle (50) (50) 

Inflammation 1 	(2%) 
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Lesions in Male Mice 	 C-31 

TABLE C4 
Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 2-Year Dermal Study 
of Benzethonium Chloride (continued) 

Vehicle Control 0.15 mgikg 0.5 mg kg 1.5 mg'kg 

:-Year Study (continued) 

ilernatopoietic System 
Bone marrow (50) (50) 

Erythroid cell. hyperplasia 4 12 (24q) 

Myeloid cell, hyperplasia 3 (670 4 (8 (770 
I_Ymph node, mandibular 

dyperplasia. lymphoid 
(49, (48) 

1 (2q) 

Lymph node, mesenteric (48) (47) 

Hyperplasia, lymphoid 1 (27h) 

Inflammation. granulomatous 1 (2'7) 

Spleen (50) (50) 

Depletion lymphoid 3 	(6'7-) 

Hematopoienc cell prollIcrailon 
hiyperplasia. lymphoid 

11 	(227 ) 20 (40'7) 

Inflammation, granulornatous 1 (27, ) 
Pigmentation. hemosideria 1 (n) 

-Thymus (31) (39) 

Depletion lymphoid 4 	(13'7) 3 (8'7; 	) 

Hyperplasia. lymph:vd 2 (57, ) 

Integumentary .  System 
Skin. control (50) (50) (50) (50) 

Skin, site of applk::,Elon-no mass (50) (5))) (50) (50) 

Epithelial hyperplasia 2 	4`"-i) 7 (147,-) lo (32'77 1 23 

In(larnmatior. chronic 2 H4'...;- 	■ 
Ulcer 1 	(2'7 ) 1 (27( ) 4 (8'7) 2 (4`7;) 

Sebaceous g,air, 	h.), perplasta 1 (2'7; ) 

Musculoskeletal System 
None 

Nervous System 
Brain (50) (50) 

Neuron, necrosis 2 	(-VT( )  

Respiratory System 

Lung (50) (50) 

Thrombosis (4q ) 

.Alveolar epithelium. hyperplasia 5 	(10 —,) 3 (6% ) 

Bronchiole. hyperp)asia 1 (2% ) 

Special Senses System 
Ear (I 	) ( 2 ) 

Necrosis I (50q) 

Eve ( 1 ) (1) 

Cornea. inflammation 1 	(10() 77 ) 1 (100'-ri 

Hardenan gland (43) (37) 

Hyperplasia 2 (5 7  

Board Draft 	 NOT FOR DISTRIBUTION OR ATTRIBUTION 



C-32 	 Benzethonium Chloride. NTP TR 438 

TABLE C4 
Summary .  of the Incidence of Nonneoplastic Lesions in Male Mice in the 2-Year Dermal Study 
of Benzethonium Chloride (continued) 

Vehicle Control 	0.15 mg"kg 
	

0.5 mOy.; 	 1.5 mg , kg 

2-Year Study (conknued) 

Urinary System 
Kidney (50) (50) 

Cyst 1 (2q) 

Hydronephrosis 2 (4q) 1 (2q) 

Nephropathy 48 (967, 40 (98) 

a  Number of animals examined microsccmcally at the site and the number of animals with lesion 
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APPENDIX D 
SUMMARY OF LESIONS IN FEMALE MICE 

IN THE 2-YEAR DERMAL STUDY 
OF BENZETHONIUM CHLORIDE 

TABLE DI 	Summary of the Incidence of Neoplasms in Female Mice 
in the 2-Year Dermal Study .  of Benzethonium Chloride 	  D-3 

TABLE D2 	Individual Animal Tumor Pathology of Female Mice 
in the 2-Year Dermal Study of Benzethonium Chloride 	  D-8 

TABLE D3 	Statistical Analysis of Primary .  Neoplasms in Female Mice 
in the 2-Year Dermal Study .  of Benzethonium Chloride 	  D-24 

TABLE D4 	Summary of the Incidence of Nonneoplastic Lesions in Female Mice 
in the 2-Year Dermal Study of Benzethonium Chloride 	  D-29 
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Lesions in Female Mice 
	 D-3 

TABLE DI 
Summary of the Incidence of Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride' 

Vehicle Control 0.15 miLikg 0.5 mg./kg 1.5 mg,/kg 

Disposition Summary 
Animals initially in stuth be 60 60 60 

15-Month itueriln evaluazion S 7 10 6 

Early deaths 

Accidental death 

Monbund 10 4 13 

Natural deaths 3 1 5  9 

Survivors 

Terminal sacrifice 38 31 34 

Mtssexed 

Animals e...)camined micrask- omc: lk 1,11 60 5S 60 

15-Month Interim Evaluation . 
Alimentary System 

Liver (0) 

Ficptocelluar .ijcnorna (1 3 —, 1 	(177) 

Integumentar) S)stem 

Skm. control (S) ( 7 ) (10) (0) 

Skin 	site ot apphcaaon (S) ( 7 ) (10) (6) 

Systems Examined With No Neoplasms Observed 
Cardiovascular System 

Endocrine System 

General Bod) System 

Genital System 

Ilematopoietic System 

Musculoskeletal System 

Nervous System 

Respirator) System 

Special Senses S)stem 

Urinary System 

2-Year Study 
Alimentary System 

Gallbladder (52) (53) 

Histioctic sarcoma 

Intestine large. rectum (52) (53) 

Liposarcoma. metastatic skeletal muscle 1 (2'7) 

Intestine large. cecum (52) (53) 

Intestine small. jejunum (52) (52) 

Carcinoma I in( 
Hemangiosarcoma 1 (27-) 
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D-4 	 Benzethonium Chloride, NTP TR 438 

TABLE D I 

Summary of the Incidence of Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride 
(continued) 

Vehicle Control 	0.15 mIsv, 0.5 mOsp 	 1.5 mgikg 

2-Year Study ,continued) 
Mimentary System (continued) 
Liver (52) (54) 

Hemangioma 1 	(2(k) 
HernangiosarSla7.3  
Hemangiosarcoma. metastatic. spleen I 	(2% 
Hepatocelluar carcinoma 7 	(13 -,) 10 (19%) 
Hepatocelia..- carcinoma. multiple 5 	( 10`-, 1 	(2%) 
Hepatoceliular adenoma 9 	(17";') 12 (22%) 
Hepatocellular adenoma. multiple 11 	(21'77, 	) (11%) 
Hepatocho)carcinoma. multiple 1 	(2%) 
Histiocytic 3  
Plasma ceH 	malignant, metastmc, 

spleen  

Mesentery 19) 
Hemangioma 

Hepatocholan 	.c;rcic oin.. 	metastatic. liser 1 	(117j 

Histtocytic sarcoma 

Myxosarcoma. metastain: 	kin 

Pancreas 1 1521 (53) 

Histiocytic sarcoma 1 	(27; 

Leiomvosarcoma 	metastatic. uterus 1 	(27) 

Salivary glands (52) (54) 

Stomach. foreslomach (51) (53) 

Cardiovascular System 
Heam (52) (54) 

Plasma cell tumor malomant. metastatic. 

spleen I 	(27; 

Endocrine System 
Adrenal cortex (52) (54 .; 

Histiocvtic sarcoma 1 	(27 ; 
Pituitary gland (52) (50) 

Histiocylic sarcoma 1 	; 

Pars distahs. adenoma o 	(127 5 0 0) 

Thyroid giar-t (52, (54) 

Follicular cell. adenoma 3 (o7I 1 	(27-) 

Follicular cell. carcinoma I 

General Body System 
None 
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D-4 	 Itcruethonium Chloride. NTP TR 438 

TxIILE DI 
_iummary of the Incidence of Neoplasms in Female NIice in the 2-Year Dermal Study of Benzethonium Chloride 
!cominued, 

Vehicle Control 	0.15 mg,tg 
	

0.5mL 	 1.5 mg, kg 

2-Year Study .con:,nued) 

Alimentnry System i continued) 
er 

Hernar.;:om;). 

Hemang!oszrcoma. metas:aoc, speen 
Hepatocclu.r C;37c;r10M3 

- 	cinorna. multiple 
HepalcKeliu:.,r 3..Itnorna 

Hepa;,.),:e.:lutar 3denorn:t. mu!',1p.e 
. 

(s(  

_ 	713 

(52 (54) 

1 	( 

1 ,• e r 
	 1 	,1 

, 

Cardiosascular System 
C4  

Endocrine S, Stern 

? 

(. 	 k 10'--() 
.54 )  

Ar :ell ader.om:: 

FC,,:17 	 , 

(;eneral Body System 
, ne 
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Lesions in Female Mice 
	 D-5 

TkISLE DI 

Summary of the Incidence of Neoplasms in Female NIice in the 2-Year Dermal Study of Benzethonium Chloride 

Vehicle Control 0.15 mg kg 	0.5 mg kg 	 1.5 mgl.g 

2-:thr Study (continued) 

Genital System 
0%37 (52) (52) 

radenoma 

-7,angiorna 

.o<ytic sarcoma 2 

3 

(4'7') 

2 (47-, 

s (52: (53) 

::170Ma 

cntyliC sarcoma 3 I L2'-cl 

,1)SarCorTia 1 .2q; 

7 stnrnal 1 12"; 

1: 	.topoietic System 

I 

B. 	ma7rov. (53) 
metas:mc. spicy:7 3 i)"7:, 

sarcoma 

7 

hepJID.caoianglk - carc;noma. 

77.2t35l3tic. 

no■j;2. 

Ce:iumc  

F.acma. 	Iamor 	 TcHs 

fe7 

ef7 

sjrm 

cei] IL111101" 

Thymus 

H,sma cel! tumor rn..■ 11 ;; ,. --..-1^... me;:is:j1;c. 

sneen 

Integumentary System 
contro) 5, 

Subcutaneous tissue. tibr.-)sarclma = 
Subcutaneous tis.sue. hernaniosarcorna 

Subcutaneous ;issue. sarcoma I (2'7 

Skin 	sIe 01 apphcation-no nias.s (52) 

SubCutaneOus tissue. hernarcrom;i 1 (27') 

apptication-mass ( 5 2) 
SL bcut:lneous ;ISSue. Sarcorrla I (27, 

(45 

(52, (53) 

I (2`7 

(521 (4S )  (53) 

(53) 

I (2"—c) 
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Benzetlionium Chloride. NTP TR 438 

TABLE DI 

Summary of the Incidence of \eoplasms in Female \lice in the 2-Year Dermal Stud ■ of Benzethonium Chloride 
(conttnueJ) 

Vehicle Control 	0.15 rrygkg 
	

0.5 mg kg 	 1.5 mg'kg 

2-Year Study (connueti) 

Niusculoskeletal System 
BOr1C 

Ltposarcoma, metastatic. skeletal mLscle 

Skeletal muscle 

Hemangiosarcoma. metastatic, spleet 

Leiornyosarcorna, metastatIc, uterus 

Liposarcoma 

(52) ( 53) 

I 
(4 ) 

1 (2.5 7r ) 

I t25:-ct 

Nervous System 
Sp,na 	

, 

Respirator. Sstem 

t_urt,:t 

t- - c-cttt , ...-, tur act,:r 

,1" 	 771d 

meta,tat,c 

carctnota me;as: 
t.cr 

st , tx-st,; sarztat7a 

P:35M3 C'e;. ;L:mor 	 me! 
s,c,eten 

2 t47-  

3 	, 

2 —ct, 

Spec:al Senses S ■ stem 

C17: '7 

, 44 

rtnan System 
5: 	 ,54) 

S.i7C7 , 71.3 

F,Jsma ee 	um07 M3i,:7 	me!::',1:1,-  

sp,eer. 
t53, 

Sstemic Lesions 
trtcans h  

sctrcoma 	 3 

1 , 

mphoma 	mteet.: 	 5u 

!mp`1oma mt)acrartt 	 ceo 	1 

1 	t 	, 

4,S) ( 54 1 
1 i2(}) 
1 C2q) 

vrT) 
3 	t)'",- 
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Lesions in Female Mice 	 D-7 

TABLE D I 
Summary of the Incidence of Neoplasms in einale \lice in the 2-Year Dermal Study of Ilenzethonium Chloride 
(contmued) 

Vehicle I. trol 	0.15 mi.; kg 0.5 mk 1.5 mg, kg 

Neoplasm Summary 
Total animals with pnmary neoplasms' 

15-Month interim evaluation 1 1 

Z-Year study 42 

Total primary neoplasms 
15-Mon:h interim evaluation 1 

Z-Year study 1 1 62 

Total animals with benign neoplasms 
15-Month intern) eValuation 

Z-Year study 2.S 

Totac 	-,.enign neoplasms 
15-Month 	nter-,m, evaluation 

2-Year stud‘ 33 

Tota 	\kcih rnai!gram neoplasms 

2-Year study 
To;a; ma:gnant necrThsms 

2-Year StJC 

To ,,ai 	v.lih me sc.cc cc nt . o p 0..ms 

2-Year stud ,. 

Tota metastat,c ne7TH,Lsms 

2-Year s:jdy 

a 	Number cl 	e_vimjned mIcros,-..opi.:a!k at l!le 

nf .17,,mvs s.iih am tissue ex.amched 

PrImars ner, plasms all neoplasms excepi metas:ata: 
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D-8 	 Benzethonium Chloride. NIP TR 438 

TABLE D2 
Indis idual Animal Tumor Patholov of Female Mice in the 2-Year Dermal Stucl ■,  
of Benzethonium Chloride: Vehicle Control 

3 45 	6 o 6 6 6 6 6 6 

Number of Days on Study 	 1 2 	3 3 6 7 7  8899  1 2 3 3 3 3 3 3 3 3 3 3 3 
7 8 8 2 9 0 4 7 7 9 1 8 9 ' " " 	 " 	 ' 3 

-4 -44+ -6 	 -4 	 -4 	 -46 	 -44 	 -4 	 5 	 5 	 5 	 5 	 5 	 -I 	 -4 	 • 	 -44 	 -41 -6 

Carcass ID Number 	 6 8 9 8 5 6 8 8 5 5 4 9 0 6 4 4 4 4 4 4 5 5 5 5 5 

125 6  2 9 3 1 3 1 3 1 0 7 1 2 4 5 6 . 04 5  0 7 

AJimentary System 
E.sophagus 	 + + 	+ 	+ + 	+ 	+ + 	 + ... 
Gallbtadder 	 + + + 	+ + 	 + 	+ 	 + + -44  

Histiocytic sarcoma 
Intestine large. colon 	 + 	— 	+ + + + + 	  + 

Intestine :arge. rectum 	 + + + + + + 	  
:ntestme are. cecum 	 + 	  

Intestine smail. duodenum 
:r:estire small. Jejunum 

Carr:noma 	 X 
Hemang:Asarcoma 	 X 

smah. 
Lit.er 

Hemangtosorcoma 	 X 
Hernangtosarcorna, metast.atic, spleen 	 X 
Repat,ce!!alar carctroma 	 X 	X 	 X 	 X 
Hepatoceular carcinoma. multiple 	 X 	 X 
Hepat ,.-",:tei .ctar adenoma 	 X 	X 
1--iepateutar adenoma. multipie 	 X 	X 	 X 	 X X 

sarcoma 	 X 	 X 
Ptasma cc': tumor matignant. 

peeri 
Mesentters 

Hemangiorna 	 X 
s.arcoma 

Mrxosarcoma metastatic. skin 	 X 
Pancreas 

SC31- corrla 

S.;:oart,  z:ands 
Stc, macr t'oresiomach 

g:andaiar 

CardioNascular System 

Ptasma cell tumor ma,znant. 
melaslatIC. spleen 

Endocrine System 
Adrenat ,:t ,-)rtex 

.stto,mtic sarcoma 
.Adrena medua 
is,ets pancre3tic 
Parathrr,id 4■ and 
Pttuitan 	and 

Histo.c.,,:ic sarcoma 
Pars 	adenoma 

Throid gtand 
Fc:;,ct-tar cell adenoma 

C-3 -  Cell carcinoma 

    

X 

   

+++ +  

	  + 
	  M M M 

X 

   

X 
++++ ++ + -4- .. ... .. 	+ + -4- 

X 

  

X 

 

	

— Tts.sue exammed rntcr, ,s.coptcali‘. 	 NI .  Missing :issue 	 X Lesion present 

	

Autc*,sis precludes examination 
	

I. insufficient tissue 	 Blank Not examined 
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Lesions in Female Mice 	 D-9 

TABLE D2 
Individual Animal Tumor Patholo .  of Female Mice in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control (continued) 

7 7 7 7 , , , ■ , , 7  7 7 7 7 7 ' 7 

Number of Days on Study 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

ToLal  

Carcass ID Number 5 6 6 0 o o 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 9 9 9 9 9 9 Tissu ,n 

8 0 2 3 4 8 0 1 2 3 4 5 0 7 8 9 0 4 5 7 9 0 3 4 o7 9 Tumors 

Alimentary System 
Esophagus 	 + + + + + + -I- + + + + + + + -1-  -1- + + .4-  + + + + + -.4' 	 52 

Gallbladder 	 + .... - 4- + + + + + + + +  

Histiocyttc sarcoma 	 X 	 1 

Intestine large, colon 	 + + + 4- + + + + + + + + + + + + + + + 4- + + + + - - - 	52 

intestine large. rectum 	 + 	  + + + + + + + + + + + + + +  	52 

'  Intestine large. cecum 	 - - + + 4- ... -:- 4. -, 4. -,. 4. 4. 	 . 	 5: 

Intestine smai:. daedenum 	 + - NI 	  +  	. 	51 

Inttine smal. jeunum   + + — - - 	5: 

Carcinoma 

Herila ngiosa rce ma 

:niestine smail ,,,flim 	 5: 

Li ,.er 

Hernangiosarcoma 

Hemangiosarcorna metastat:c. spleen 

Hepaloceiluiar carcinoma 	 X 	 X 	 X 

Hepatocellular carcinoma. mult:ple 	 X X 	 X 	 c 

Hepatocellular adenoma 	 X 	X 	X 	X 	 X 	X 	X 	 9 

Hepatc+cellular adenoma. multiple 	 X X 	X X 	X 	X 

!--iisiloc-vtic sarcoma 	 X 

rasma cell tumor malignant. 

metastatc. speer. 	 X 

MesenterY 	 + 	+ 

Hernangioma 

Hs ■ i0CVIIC S,11-C.:q713 	 X 	 1 

M‘rxesarcorna. metastatic. sl:in 	 1 

Pancreas 	 5: 

Histioctvic sarc , ma 	 X 

Sali‘.ary glands 	 5: 

St.-)rnach. torest.T‘mach 	 - - NI - - + . -4.. .. 4-  	51 

St:‘mach. g;arkcwar 	 - 	M  	5: 

Cardiovascular System 
Heart 

Plasma cell turner malignant. 

metastatic spleen 
	 X 

Endocrine System 
Adrenal conn 

Histiocy -tic sarcoma 

Adrenal medulla 

Islets. pancreatic 

Parathyroid gland 

Pituitary gland 

Histiocytic sarcoma 

Pars ,:hs;ahs. adenoma 
Thyroid gland 

Follicciar cell. adenoma 
Foiicular celi. c.arcInoma 

. .. .. 	+ 	+ 	+ 	 . 	. . . . . .. 

• 
+ Nit - 	 + 

	  + 	 + 	+ + + + 	+ + -4- +1P 	 5: 

	  + 	+ 	+ 	4- m 	+ 	M M 

	

++++++ 
	 c- 

I 

	

X 	X 	 X 	X X tv 
- .... + + + + - - + + + + + .... . .. + + + - c2 
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D10 	 Benzethonium Chloride, NTP TR 438 

TABLE D2 
Individual Animal Tumor Patholov,  of Female Mice in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control , conunued) 

345  6 6 6 6 6 6 6 h 6 7 7 777 7  7 	, 

Number of Days on Study 
	

1 	6 3 3 6 7 7 8 8 	9 1 2 3 3 3 3 3 3 3 3 3 3 3 

7 8 8 Z 9 0 4 7 7 9 89  " " "  " "  3 

Carcass ID Number 
	

6 8 9 8 5 	8 8 5 5 	9 0 6 4 1 4 4 4 4 5 5 5 5 5 

1 2 5 6 2 9 3 1 3 1 3 1 0 7 1 2 4 5 6 7 0 4 5 6 7  

General Body System 
None 

Genital System 
Chars 	 + + 	+ + 	— 	+ + 	+ 	+ + 	+ 

Cystadenorna 	 X 	 X 

Histiocylic sarcoma 	 X 

titeras 	 + 	+ + + + + + 	— 	 , 	  

HIstlocr!wc sarcoma 	 X 	 X 

Polyp stromal 

Ifematopoietic System 
Bone marrow 	 -4- — 

	

Listiocyt:c sarcoma 	 X 

Piasma cel: tumor ma4narJ. 
metas;a11c. spleen 

Lymph n, -,de 	 -.- 

Lar71'n87. h:s;locync sarcc.ma  
Med:as:mal. hist:o.c-stic sarcoma 

Lymph node. mand!bc:ar 

1-ietmang:oma 

	

H:stirs-SlIC Sal- COM-1 	 X 	 X 

memasiamic. spleen. 
Lymph nOkle, mesentenc   m 

	

Fitst:osh . :1‘: sarcoma 	 X 	 X 
P!asma cell :,.:7107 rn 

melast.t:,.:. spleen 

Spleen 

Hemarsarc,_ 

	

csc sart.- rna 	 X 
ce:: tumor rna:.:nant 

Lhsmus 
Plasma ce° tumor mal 

metastatic. spleen 

Integumentary System 
Mammar. :land 

Skin control 

Surscwtaneous tissue. ribrosarcoma 
Sut-Kutaneous tissue. sarcoma 

Sicm site of application-no mass 
Su.'xulaneous tissue. hemangioma 

+ 	 + + 	+ 	. . 	 . + + 

X 
X 

, 	.... 	, 	 + 	 - -4- 
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Ilematopoietic System 

Bone marros4 
Histiocytic sarciama 

Plasma iced tumor mahgnant. 
metastatic. spleen 

Lymph node 
Lumbar, histic.Kytic sarcoma 

Mediastinal, histioicsiic sarcoma 
Lymph node, mandibular 

Hemangioma 
Histio<ytic sarcoma 

P!asma cell tumor malignant. 
metastatic. spleen 

Lymph nodte. mesentenc 
Histiocytic sarcoma 

Plasma cell tumor malignant. 
metastatic. spleen 

Spleen 
Hemangiosarcorria 

Hisliocylic sarcoma 
Plasma cei: tumor malignant 

'iTh rr: us 
cmu ice:: tumor malignant. 

metastatic, spleen 

2 

   

1 

S 2 

It 

 

X 

 

M-——- 	-—— 	50 

Lesions in Female Mice 	 D-11 

TABLE D2 
Individual Animal Tumor Patholo* .  of Female Mice in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control (continued) 

7 ' 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 I , 

Number of Days on Study 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 Total 
Carcass ID Number 5 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 9 9 9 9 9 9 Tissues 

8 0 2 3 4 8 0 I 2 3 4 5 6 7 8 9 0 4 5 7 9 0 3 4 6 7 9 Tumors 

General Body System 
None 

Genital System 
Ovary 	 -4- -4- + + + + + + + 4- + + + + + + + + -4- + + + 4- + + + -4 	52 

Cystadenorna 	 X 	 3 
Histioicytic sarcoma 	 X 	 2 

Uterus 	 — + — + -4- + - + + 4- -4- -4- + + + + + + 	  + -4- 	cz 

Histiocytic sarcoma 	 X 	 3 
Polyp stromal 	 X 

Integumentary System 
Mammary gland 	 - 	+ + + +  	 52 
Skin control 	 + 	+ 	+ 	+  

Subcutaneous tissue, fibrosarcoma 	 2 
Subcutaneous tissue. sarcoma 

Sktr.. site of application-no mass 	 -4- 	+ ... 	+ 	+ 	+ + 	+ 	+ + + 	-r - 	52 
Subcutaneous tissue. hemangtoma 	 X 	 1 
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D42 	 Benzethonium Chloride. NTP TR 438 

TkBLE D2 
IndiNidual Animal Tumor Patholov ,  of Female Mice in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control (continued) 

3 	5 6 6 o 6 6 6 6 6 o 7 7 	7 , 

Number of Days on Study 
	

1 	6 3 3 6 7 7 8 8 9 9 1 2 3 3 3 3 3 3 3 3 3 3 3 
788290477918911 	11111113 

2222222222223222222222222 
Carcass ID Number 6 8 9 8 5 	6 8 	8 	5 	5 4 9 0 6 4 4 4 1 4 5 5 5 5 	5 

1 2 5 6 2 	9 3 	1 	3 	1 3 1 0 7 1 2 1 5 6 7 0 5 7  

Musculaskeletal System 
Bone + + + + + + + + + + + + 4- 4- + 4  + + + + 

Nenous System 
Brain + + + + 4  + + + + + 4 + + + 4- + + + 

Respirator-y System 
Lung + + + + + + + 

A.;stoar 'bronchiolar adenoma X 
Alset, iar bronchiolar carcinoma 
Carcinoma. metastatic. hardenan 

giand X 
Hepatoce;lutar carcinoma. metastatc 

dser X X X 
1—iistioclic. sarcoma X 
P:asma ce!I tumor mahgnant. 
metastatic. spieen 

Nose + + ,,, + + 	 
Trachea — + + + + 	 

Special Senses S)Stern 
4- 

H3rderian ganct M-- M— MM+ + + M + — 	-dr 

Adenoma X 
Carcinoma X X 

Urinan, Systern 
Kjnen   + 	 + 

saripcma 	 X 	 X 
Plasma ce. tumor maiienant. 
metasta ,„:. spieen 

'Shinars,. hiadder 

Systemic Lesions 
organs 

Histioc.tic sarcoma 	 X 	 X 
Lymphoma malignant yrnphocytici 	 X 

ymphoma malignant muned 	 X 
Lymphoma mai:gnarit undifferenitated 

ce:l t'y pe 
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Lesions in Fema ■ e Mice 	 D-13 

TABLE D2 
Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study 
of Benzethonium Chloride: Vehicle Control (continued) 

7 7 7 7 7 7 7 7 77  7 7 7 7 7 7 7 7 7 7 7  
Number of Days on Study 	 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

1 , 	1 ,  1  1 	, 	 , 	 .1 	 ,I I 	Total  

Carcass ID Number 
	

5 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 9 9 9 9 9 9 	Tissues, 

	

8 0 2 3 4 8 0 1 2 3 4 5 6 7 8 9 0 4 5 7 9 0 3 4 6 7 9 	Tumors 

Musculoskeletai 	stem 
Bone 	 + + + + 	+ + + + + + + + + + + + + + 	+ 	+ 	+ 52 

Nervous System 
Brain 	 + + + + + + 4- + + + + + + + + + + + 	+ + 	+ 

	 5: 

Respiratory Systt ,.-n 
Lung   + + + 	+ 	+ + 	  5: 

Alveolarbrn - .-liolar adenoma 	 1 

A1Yeolar 	:7.iolar carcinoma 	 X 	 1 
Carcmorna. 	1' r3S;atic, hardenan 
gland 

Hepaioce.., 	carcinoma, metastatic. 
lp.er 	 X 	 X 

Histiocylic 	 X 
Plasma cell :_mor mallgrjr1t, 

, 7;ten 	 X 
Ncyse   + 	+ + 	-4- + 	+ 	  
Trachea 	 + 	 + + +  	5 

S-pecial Senses System 

i-iarJenan 
Adenorna 
CarctnomL 

+ 	+ 	 M 	M 
X 

 

4 

 

2 

lrinary System 

H:stioc.oic 
Plasma ce:. 	mal;gnant. 
me:astat:c.con 

5: 
X 
	

3 

1 
- 	50 

Systemic Lesions 

Multiple org7.., 	 .......... 	+ 	+ 	 + 	+ 	..... 

Histiocvlic say::oma 	 X 	 3 
Lymphoma malignant lymphocytic 	 1 
Lymphoma mahgnant rnoced 	 X 	X 	 X 	 X 
Lymphoma malignant undifferentiated 
cell type 	 X 	 1 
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0-14 	 Benzethonium Chloride. NIT TR 438 

TABLE D2 
Inddual Animal Tumor Patholo of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 15 mg"kg 

Number of Days on Study 
2 	3 	3 	4 
6 075 
8 	8 	2 	9 

4 

 7  
1 

5 

1 
2 

5 

1 
8 

5 	5 

4 	6 

3 	5 

5 

8 

3 

5 

9 

6 

5 

9 

6 

1 

3 

6 

2 
6 

6 

3 
5 

6 

5 

o 

6 

9 

9 
0 

1 

7 

1 
5 

7 

3 

1 

7 
3 
1 

7 

3 
1 

7 

3 
1 

- 

3 
1 

3 
1 

7  

3 
1 

Carcass ID Number 
3 
5 
Z 

3 

3 
8 

3 
2 
0 

3 

o 
0 

3 

5 
6 

3 

2 
3 

3 

3 
0 

3 	3 

4 	1 
1 	4 

3 

2 
9 

3 

0 
9 

3 

3 
6 

3 

5 
5 

3 

5 
8 

3 

1 
0 

3 

0 
3 

2 
1 

3 

3 
4 

3 

7 

3 
0 
1 

3 
0 
2 

3 
0 
3 

3 
0 
4 

3 
0 
5 

3 
0 
6 

3 
0 
8 

Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 

None 

Genital System 

NJne 

Hematopoietic System 

None 

Integumentary System 

ck.r: 	contrc, i 
srle ot appl.ca 	n.nc mass 

A - 

tuscu ■ oskeletal System 

None 

Nersous System 

None 

Respiratory System 

N 'ne 

Special Senses System 

NT,71e 

rinary System 

Systemic Lesions 

organs 
m7noma maignant iymphocytio X 

, + t 4- .. t .. ... . 
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TABLE D2 
Individual Animal Tumor Patholov of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: .15 mgkg 
continued) 

Number of Days on Study 

7 
3 
1 

7 
3 
1 

7 
3 
1 

7 
3 
1 

7 
3 
1 

7 
3 
1 

7 
3 
1 

7 
3 
1 

7 
3 
1 

7 
3 
2 

7 
3 
'  

7 
3 

7 
3 

7  
3 

7 	7 
3 	3 
" 

7 	7 
3 	3 
" 

7 
3 

7 	7 
3 	3 
" 

7 	7 
3 	3 
" 

7 
3 

7 

3 
7 	7 

3 	3 
" 

Carcass ID Number 
3 
1 
1 

3 
1 
2 

3 
1 
3 

3 
1 
6 

3 
I 
7 

3 
1 
9 

3 
2 
2 

3 
2 
4 

3 
2 
5 

3 
2 
8 

3 
3 
1 

3 
3 
2 

3 
3 
3 

3 
3 
9 

3 
4 

0 

3 
4 
2 

3 
4 
4 

3 
4 

5 

3 
4 
6 

3 
4 
7 

3 
4 
8 

3 
4 
9 

3 
5 
0 

3 
5 
3 

3 
5 
4 

3 
5 
7 

3 
5 
9 

Toca: 
Tissues 
Turr1.7`7S 

Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 
None 

Genital System 
None 

Ilematopoietic System 
None 

integumentary System 
Skin. control 
Skin, site of applic'ation-nc mass 

+ + 
+ 

+ 
+ 

4- + 
..... 

+ + 
.. 

+ 4- 4- 

.. 

4- 4- 

+ 	 
4- + 

'slucculnskeletal System 
Ncne 

Nervous System 
None 

Respiratory System 
None 

Special Senses System 
None 

Urinary System 
None 

Systemic Lesions 
Muliipie organs 	 + 	+ 	+ + + + + 	+ 	+ 	+ + 	4- + 	+ 	4- 

	 5: 

Lymphoma malignant !ymphocytic 
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D-16 	 Benzethoniurn Chloride. NTP TR 438 

IkBLE D2 
IndiN, idual Animal Tumor Patholo of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 0.5 mg"kg 

Number of Days on Study 
5 

6 

5 

6 
8 

5 

9 
1 

5 

9 
1 

6 

0 
9 

6 

'2 
1 

6 

4 
8 

6 
6 

4 

6 
7 
4 

6 

7 
7 

o 

9 
0 

6 

9 
7 

6 

9 
8 

7 

0 
4 

7 

1 
2 

7 

1 
7 

7 

1 
8 

7 

3 
0 

7 

3 
0 

7 

3 
0 

7 

3 
0 

7 

3 
0 

7 

3 
0 

7 

3 
0 

7 

3 
0 

Carcass ID Number 
3 

7  

b 

3 

6 
3 

3 

8 
1 

4 

0 
4 

3 

8 
3 

4 

1 
8 

4 

0 
8 

3 

8 
9 

4 
2 
0 

3 
9 
2 

3 
9 
9 

3 
6 
2 

3 
7 
1 

4 
0 

1 

4 
1 

9 

4 
0 

3 

3 
9 
7 

3 

6 
1 

3 

6 
4 

3 

6 
5 

3 
6 

6 

3 
b 

8 

3 
7 
2 

3 
7 
5 

3 
7 
7 

Alimentary System 
None 

Cardiovascular System 
None 

Endochne System 
None 

General Body System 
None 

Genital System 
None 

llematopoietic System 
ticne 

Integumentary System 
Skin. con;rol 

Subcuianeous 	Issue 	nemangios.arcorna X 
4. 4 4- 4- + .. , 4- 

Sk:n.soc 	f ar:rphcat!or.-n!' rnas.s 

Musculoskeletal System 
None 

Nersous System 
None 

Respiratory system 
"so-e 

Specii! Senses System 

Lrmary System 
None 

Systemic Lesions 
.,rg3ns 

NOT FOR DISTRIBUTION OR ATTRIBUTION 	 Board Draft 
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TABLE D2 

Indi‘idual Animal Tumor Pathologv of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 9.5 mgkg 
(con:,nued) 

Number of Days on Study 
7 

3 
0 

7 

3 
0 

7 

3 
0 

7 
3 
0 

7 
3 
0 

7 
3 
0 

7 
3 
0 

7 

3 
0 

7 

3 
0 

7 

3 
0 

7 

3 
0 

7 

3 
0 

7 

3 
0 

7 
3 
0 

7 

3 
1 

7 

3 
1 

7 

3 
1 

7 

3 
1 

7 

3 
1 

7 

3 
1 

7 

3 
1 

7 

3 
7 

3 
1 

Carcass ID Number 
3 
7 
8 

3 
7 
9 

3 
8 
0 

3 
8 
Z 

3 
8 
1 

3 
8 
5 

3 
8 
8 

3 
9 
3 

3 
9 
4 

3 
9 
5 

3 
9 
6 

4 

0 
0 

4 
0 
5 

4 

0 
6 

4 

0 
7 

4 

1 
0 

4 

1 
1 

4 

1 
2 

4 

1 
3 

4 

1 
4 

4 

1 
5 

4 

1 
6 

4 

1 
7 

Tota: 

Tissues 
Tumon 

Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 
None 

Genital System 
No, ne 

Ilematopoietic System 
None 

Inteumentary System 
Sr 	;ontro! 

Suhcutaneous tissue. hernangiosarcorna 
Skin site o: 3pp:c3tion-no mass 

NIusculoskeletal System 
None 

Nersous System 

Respirator) System 
N.,ne 

Special Senses System 
Nor,e 

Urinary System 
None 

Systemic Lesions 
NI:.;uple organs 	 + 
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D-18 	 Benzethonium Chloride. NTP TR 438 

TaBLE D2 
Tndividual Animal Tumor Patholoa of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg/kg 

1 2 3 4 4 4 5 5 5 6 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7  

Number of Days on Study 
	

2 4 1 2 7 8 2 5 8 1 4 8 8 9 9 9 9 9 9 "  

0 9 6 8 9 5 0 1 9 2 7 2 9 0 1 5 8 8 8 0 9 9 9 9 9 9 9 

4 4 1 4 .4 1 4 4 4 4 4 4 4 1 4 4 4 1 4 4 4 4 4 4 4 4 4 

Carcass ID Number 
	

2 7 2 	4 3 4 7 5 2 6 7 3 3 4 6 3 6 7 5 ' 	 " '  3 3 

7 7 9 0 9 1 1 6 0 3 1 2 8 3 5 9 5 2 9 8 1 2 5 6 8 0 2 

Alimentary' System 
Esophagus 
Gallbladder 
Inteszine large, colon 
Intestine large. rectum 

Liposarcoma, metastatic, skeletal 
muscle 

Intestine large. cecum 
intestne small. duodenum 
Intestine small. jejunum 
Hestine small. ileum 

HemanL:lema 
Hepatc-ice:iular carcinoma 
Hepa!:-)ctiluia: carcinoma. multiple 
Hepaioceijuiar adenoma 
i-lepa!o•celluiar adenoma. muitT:e 
Hepa:ocnolangloc.arcinoma. multiple 

Hcpr:argiocarcinoma. metastatic. 
liser 

Parcre_as 
uterILS 

Sal:van- glands 
Somach. ll,7:restomach 
Stomach. glandb.ar  

+ + 	+ + + + + + 	+ + + + + + 	+ 	+ + 

+ + A + + + + + + + + 	+ + + 	+ 	+ 	+ + + + 
+ + M + 	+ + + + + 	4- 	+ + 	+ 	+ 	 + 

▪ M + 	+ + + 	+ + 1- 1. + + + + + 	+ + + 	+ + 	1-  

X 
IN4 — 	+ + 	+ 	+ 	+ 	+ 4- 4- + 	+ + 	+ 

• M 	 + ...... 	 + 	 + 	 + 

— M M 
M 

4- 

X X 

X 

X 

X 
M 
	 a a 	+ + ... . 	.. . 	+ 

X 
	  + 	+ + 	..... 	 . 	 

M 
• M ...... 	+ 	 + + + + 	1- + 1- 4- 

CardioYascular System 
Hear', 	 ... 	+ 	 ....... 	. .... . 	 . 

Endorine System 
cn:7CX 

Adrenal med..;lla 
pancreJL: 

P.373(h.y77,1C:. gland 

?ars distaits adenoma 
-Th‘roc ■ eland 

adenoma 

..... .. . 	1- 1- + ........ 	 + 	+ 

	  + + 	+ 	+ 	+ 	.. 	.. 	4- 

+ M 

	

M 	 M M 	4- a 	 M 4- 

+ + N4 	 + + +— 	 + + « + 
X 	X 

▪ + 	+ + + 	+ + 	+ + + 	1- 	+ 	 + 

General Body System 
None 

Genital System 
Cl:[oral gland 
Osars 

Cystadenoma 
Fiernangicma 
	 X 
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Lesions in Female Mice 	 D-I9 

TABLE D2 
Indi ■, idual Animal Tumor Patholo* of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mglg 
t:on:;nued) 

Number of Days on Study 
7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 	7 

2 	 , 	, 	 , 	2 	3 	3 	3  

9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	9 	0 	0 	0 	0 

Carcass ID Number 
4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	4 	1 	4 	4 	4 

3 	3 	3 	3 	4 	4 	4 	4 	4 	4 	5 	5 	5 	5 	5 	5 	5 	5 	6 	6 	6 	7 	7 	7 	7 	7 	8 

1 	6 	7 	9 	0 	2 	3 	4 	6 	7 	1 	2 	3 	4 	5 	6 	7 	9 	5 	6 	7 	1 	3 	4 	5 	8 	0 

Total 

Tissues. 

Tumors 

Alimentary' System 
Esophagus + + + + * + + + + + + + + + + + + + + + + + + *- + * + 54 

Gallbladder + + + + + + + + + + + + + + + + + + -,. + + + + + + + + 53 

Intestine large, colon + + + + + + + + + + + + + + + + + + + -4- + * + + 	-4- + + 53 

Intestine large. rectum + 	+ 	,- 	,- 	+ 	-4- 	+ 	+ 	+ 	+ 	+ 	+ 	-1- 	4- 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	-I- 	+ 	-1- 	+ 	+ 	+ 53 

Liposarcorna. metastatic. skeletal 

muscle 1 

Intestine large. cecurn + 	4- 	+ 	+ 	+ 	4- 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	4- 	+ 	+ 	+ 	+ 	+ 	+ 	-I- 	+ 	+ 53 

Intestine small, duodenum + 	... 	+ 	+ 	.... 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	— 	-4- 	44 	 + 51 

Intestine small. jejunum -.- 	+ 	, 	— 	... 	+ 	— 	+ 	+ 	+ 	+ 	+ 	1- 	7 	4- 	+ 	+ 	4. 	4- 	+ 	4- 	+ 	+ C ' - . 

Intestine small. ileum — 	- 	+ 	— 	- 	— 	+ 	-,- 	* 	+ 	+ 	+ 	+ 	+ 	+ 	  52 

L iver ...... 	+ 	+ 	+ 	- 	+ 	+ 	... 	+ 	.... 	* 	+ 	_.. 54 

Hemang!orna , 

Hepatocellular carcinoma X X 	 X 	 X X 10 
Hepatocellular carcinoma. multiple 

Hepatocelluiar adenoma X 	X 	X 	X 	X 	 X X X 	X 12 
Hepatocellular adenoma 	multiple X X 	X 	 X 	 X b 

Hepaiocholangiocarcinoma 	multiple 1 

Mesentery + 9 

Hepatocholangiocarclnoma. metastatic. 

liver 1 

Pancreas + 	+ 	+ 	+ 	* 	- 	+ 	+ 	-,,- 	+ 	+ 	+ 	- 	+ 	+ 	+ 	-,- 	— 	+ 	-4- 	- 	 ,- 	* 53 

1...eiornosarcoma. metastatic. uterus 1 

Sal:van.. g.ands ... 	— 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	+ 	.5- 	.  	+ 	+ 	+ 	+ 	-I- 	+ 	+ 54 

Stomach. forestomach — + + + 	* 	+ + + + .4. + + + + 	+ 	+ 	+ 	+ + 	+ 	+ 	+ 	+ 	+ 	+ 	+ + 53 

Stomach. glandular  	+ 	4. 	+ 	+ 	+ 	4- 	+ 	+ 	+ 	+ 	+ 	4- 	+ 	+ 	+ 	+ 	+ 	+ 53 

Cardiovascular System 
Heart 	  + 	+ 	+ + 	  54 

Endocrine System 
Adrenal cortex + 	 + + 	+ 	* + .... 	 54 

Adrenal medulla ..... + + 	  <4 

Islets. pancreatic + + ..... + 	+ 	+ + 	+ 	 + k: 

Parathyroid giand M 	M + 	 + 	 + 	 + + + 	 M 47 

Pitultan,. gland + 	+ 	 + 	 + + 	+ 	+ + + 50 

Pars distalis. adenoma X 	X 5 

Thyroid gland + 	+ 	+ 	+ 	+ 	+ 	+ 	-I- 	+ 	+ 	4- 	+ 	+ 	+ 	+ 	+ 	+ 	4-  54 

Follicular cell. adenoma X 1 

General Body System 
None 

Genital System 
Choral gland 1 
Chary + 	+ 	+ 	-/- 	+ 	+ 	+ 	+ 	 + 	+ 	+ 	+ 

P4stadenorna X 

Hernangioma 1 
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D-20 	 Benzethonium Chloride. NTP TR 438 

TABLE D2 
Indisidual Animal Tumor Patholo*,  of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mgls.g 
(continued) 

1 2 3 4 4 4 5 5 5 6 6 6 o 6 6 6 6 6 6 7 7 7 7 7 7 7 7 

Number of Days on Study 
	

2412  7 8 2 5 8 1 4 8 8 9 9 9 9 9 9 	  
0 9 6 8 9 5 0 1 9 2 7 2 9 0 1 5 8 8 8 0 9 9 9 9 9 9 9 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 1 4 1 4 

Carcass ID Number 
	

2 7 2 6 4 3 4 7 5 2 6 7 3 3 4 6 3 6 7 c 	" 	3 3 

7 7 9 0 9 1 1 6 0 3 1 2 8 3 5 9 5 2 9 8 1 2 5 o 8 0 2 

Genital System (continued) 
Uterus 

Carcinoma 
Histiocytic sarcoma 
Leiomyosarcoma 
Polyp stromal 

+ 	 + + + + 	+ + 	+ + + + 	+ + 	+ + + + + 

X 
X 

Ilematopoietic System 
Blood 	 — 
Bone marrow 	 • 	m . 	.. 	. • • • 	..... • 	. 	..... 

Hemangiosarcorna, metastatic spieen 	 X 	 X 
Lymph node 

Pancreatic, hepatocholangiocarcinoma. 
metastatic, liver 	 X 

L .ympr node. mandibular 	 - • 	— 	• — 	  
Ls mph node. mesentenc 	 m   + 	 M 	NI 

Sp leen 	 — 	...... — ....   • ..... • — • — 

Hemangiosarcoma 	 X 	 X 
Tismus 	 • — 	 + 	NI m ....... 	 m — 

Integumentary System 
Mammary gland 	 • — m 	 + 	 + 
SKir, 	 — 	« 	........... 	 ... 	. 

Skin. s.te of application-no mass 	 — A « « 	+ 	 + 	+ 	4........... 
Skin sire of application-mass 	 • 

Subc1;:aneous tissue. sarcoma 	 X 

Musculoskeletal System 
Bane 

Liposarcoma. metasta:ic. skeletal 
muscle 

Skelttai muscle 
Hernang}osarcorna. metastatic. spleen 
:_tiomyosarcoma, metastatic uterus 

posa rcoma 

   

 

Nervous System 
Brain 	 • — 	• 	+ 	+ 	+ + 	+ + + + 	 + 

Penpheral nerve 
Spina; cord 

Hemangiosarcorna. metasatic. spleen 	 X 
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Lesions in Female Mice 	 D-21  

TABLE D2 

Indisidual Animal Tumor Patholoz of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mgl(g 
continued) 

Number of Days on Study 
9 9 

7 

9 

7 

9 

7 

9 

7 

9 

7 

9 

7 	7 	7 

9 	9 	9 

7 

9 

7 

9 

7 	7 	7 	7 

9 	9 	9 	9 

7 

9 

7 

9 

7 

9 

7 	7 	7 
, 

9 	9 	9 

7 
2 

9 

7 
3 

0 

77 
3 	3 

0 	0 

7 
3 

0 

4 4 4 4 4 4 4 4 	4 	4 4 4 4 	4 	4 	4 4 4 4 1 	4 	4 4 4 4 4 4 Total 

Carcass ID Number 3 3 3 3 4 4 4 4 	4 	4 5 5 5 	5 	5 	5 5 5 6 6 	6 	7 7 7 7 7 8 Tissues. 

4 6 7 9 0 2 3 4 	6 	7 1 2 3 	4 	5 	6 7 9 5 6 	7 	1 3 4 5 8 0 Tumors 

Genital System tconunued) 
Uterus + + + + + + + + + + + + + + + + + + + + 53 

Carcinoma X 1 

Histiocytic sarcoma X 1 

Lelomyosarcoma 1  
Polyp stromal 1  

Ilematopoietic System 
Blood 1 

Bone rnarro,A. 53 

Hernangic,saronma. metastatic 	spleen 
Lymph node 

Pancreatic. nepatocholangtocarcinoma. 
metastatic. 	iser 

'—ymph node. mandihu:ar 54 

L\rnpn coue. menteric + + M M  	 49 

Speen + + + — + + • — + 

Hernanglosarcoma X 3 

Thymus M + M + + M + + + M • M + • + + 45 

Integumentary System 
Marnrnar. 
Skin. control 
Skm, s;te of appication-no mass 	 ..... 

Skin. site of appAcation-mass 
Subcutaneous 'Issue. sarcoma 

	 + 	+ + + 

+ 

t t ... 

+ ... 
. 

+ + 

+ . 

+ + t 

1- 	5: 
+ 

+ 	 53 
1 
1 

Musculoskeletal System 
3one 

Liposarcoma 	metastatic. siteletai 
muscle 

+ 	-9- 

1 

Skeie:a; muscle 4 
Hemanglosarcoma. metastatic. spleen 
Le;c, m ,: osarcoma 	metastatic. uterus 

1 

Losarcoma 1 

Nervous System 
Brain + + + + + + + + • + — • 	• 53 

Penpneral ner:e 
Spinal cord 2 

Hemangiosarcoma. metastatic. spleen 1 
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D-22 	 Benzethonium Chloride. NTP TR 438 

TABLE D2 
Individual Animal Tumor Patholo* of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg kg 
(continued) 

1234 4 455566600 6666 67' 7 7 - 7 

Number of Days on Study 
	

2 4 1 2 7 8 2 5 8 1 4 8 8 9 9 9 9 9 9 	" " 	" 
0 9 o 8 9 5 0 1 9 2 7 2 9 0 1 5 8 8 8 0 9 9 9 9 9 9 9 

4 4 1 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

Carcass ID Number 
	

2 7 2 6 4 3 4 7 5 2 6 7 3 3 4 6 3 6 7 5 " 	"  33 
7 7 9091160312835952981256802 

Respiratory System 
Lung 

Alseoiar bronchiolar adenoma 
Alveolar/bronchiolar carcinoma 
Hepatocellular carcinoma, metastatic, 
liser 

Hepalocholangiocarcinoma. metastatic. 
liser 

L:pos.arcorna, metastai ■ c. skeletal 
m,2,scle 

Trn,:r.e.a 

Special Senses System 

Hdenar gland 

Adenoma 

aircinoma 

Carctnoma 

-MM- ..... -MM-- -MMM 

 

- - 
X 

 

Urinary System 
c:ltri 

Nadder 

Systemic Lesions 

Sjr..70713 

N77.7,, hs'n'• 

■ThAe.',1 
	

X 

M 
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Lesions in Female Mice 	 D-23  

TABLE D2 
Individual Animal Tumor Patholoa of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg kg 
continued) 

Number of Days on Study 

7 7  7  

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 	0 0 0 

4 4 4 1 1 4 4 4 4 4 4 4 4 4 4 4 4 4 4 1 4 4 4 	44 	Tota 

Carcam ID Number 
	

3 3 3 3 1 1 4 4 4 4 5 5 5 5 5 5 5 5 6 6 6 7 7 - 	8 	Tissues 

4 6 7 9 0 2 3 4 6 7 1 2 3 4 5 6 7 9 5 6 7 1 3 	S 0 	Tunnurs 

Respiratory System 
Lung 	 + 	+ + + + 	+ + 	+ 	+ .. 	.. 

Alveolarbronchiolar adenoma 	 X 
Alveolarbronchiolar carcinoma 	 X 	 1 

Hepatcceliular carcinoma, metastatic. 
liver 

Hepalocholanglocarcinoma. metastatic. 
liver 

Liposarcoma. metastatic. skeletal 
muscle 

Nose 
Trachea 	 + 	+ ...... + 	+ 	  

Special Senses System 
Eye 
Harde7an glanct 
	

M 	-M- . - -MMM+M--M- -M- 	 - - 

AJerorna 
	

X 
Ca r;:norna 

Carcinoma 
	 X 

rinary SNstem 
+ 1 1- .1. + 	+ 	 + 

5 3 

Systemic Lesions 
organs 

Hist,cscv:c sorcorna 

Leusema l\rnpncos-Ntic 
Lvmphc ma ma. gnan;  

ym,nhoma mal;gnam7 mcxec 

 

+ 	+ + + 	+ 	+ ...... 	1. 

X 

X 

 

 

X 
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D-24 	 Benzethonium Chloride. NTP TR 438 

TABLE D3 

Statistical Analysis of Primary Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride 

Vehicle Control 	0.15 mg , kg 
	

0.5 mglg 	1.5 mg"kg 

Ilarderian Gland: Adenoma or Carcinom,.: 
Cherali rate 	 4.52 (8%) 	_e 	 3/54 (6) 

Az.)4sted rate h 	 10.1% 	 8.8"c 
Termina( rate 	 338 (8%) 	 334 19%) 

First incidence days) 	 698 	 729 CT') 

Lite :able test d 	 P=0.558N 

l_og .stic-  regression test d 	 P=0.550ti 

P=0 479N Fisner exact iest d  

Liver. Ilepatocellular Adenoma 
O c 	731e 	 2052 (38%) 	 18,54 33"r 

.AJj'-s1ec 7a:e 	 49 7'1- 	 51 l'r 

	

mte 	 18755 	 2.4 507- 

• 5::.1erce 4.s, 	 74 	 589 

regre-s.n :est 	 P=0.571N 
FS:- C7 	(est 	 P =0.3o-1N 

Liver Ilepatcxellular Carcinoma 

Cherai 
	

12.52 25Y-( 	 11 54 

▪ rate 
	

29 u'c 	 2o 27 

Te7.7. 713. 7:"“e 	 938(24 '-}) 	 534 , 

485 

	

test 	 P=0.53 

regres.s7 test  

exj: cs 	 P=0 459,C 

LiNer. Ilepatocellular Adenoma or Carcinoma 
• . 	 2 -  52 ■,527 	 54 

▪ f71:C 	 o2 (3'7 	 60.2'7 
171,2 	 1.12.7,8 . 55 	 18.34 53 —() 

4 	 485 

	

A'e :es; 	 P=0.531 

	

rtf_ss 	es 	 P=0 512N 

cx, : ■_tS, 	 P =0.350ti 

LunLy. theolar Bronchiolar Adenoma or Carcinoma 

(Y•tr:: 

FH-v, 7...cer.ce Ja‘s 

L-re 

F 	tes 

3 54 ro -7 

8"- 

2.34 ioqj 
4 -4 

P=0 4o0 
P=0.5 7 1 
P=0 518 
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Lesions in Female Mice 	 D-25 

TABLE D3 
Statistical Analysis of Primal) Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride 
(continued) 

Vehicle Control 0.15 mg/kg 	0.5 mg:kg 	1.5 mg ,kg 

Ovary: 	Cystadenoma 
Overall rate 
Adjusted rate 
Terminal rate 

3/52 (6%) 
7 9% 
338 (8%) 

2:52 (4%) 
5.9% 
2:34 (6%) 

First incidence (days) 729 (T) 729 Cr) 

Lite table test P=0551N 

Logistic regression test P=0.551N 

Fisher exact IGSI P=0.500N 

Pituitary Gland (Pars Distalis): Adenoma 
0:serail rate 6,52 (12%) 5/50 (10%) 

Adjusted rate 15.8% 14.3% 

Term:nal rate 63.8 ilo%) 434 (12% 

Firstir.cidence (days) 7 29 (7- ) 720 

Lite table test P =0 5748; 

Logistic recression tt P =0.578N 
Fisher ccacl te:Si P=0.52.8N 

Skin. Control (Subcutaneous Tissuei: Fibrosarcoma or Sarcoma 
Osera: 	rate 3(52 (6%) 053 (0%) 0 48 	0 .--c 1 1.54 '2%, 

Ad,usted rate 7 0% 0.0% 0.0% 2.5% 
Terminal rate 
First incidence 	days) 

2:38 (5%) 
698 

024 (0%) 
J 

031 i0%) 

- 

034 i()%i 

691 

Li:e table :est P=0.461N P=0.143N P=0 156N 
L.,::T.ist,:-. 	recression 	test P=0 452N P=0.145N P=0 141N p? == (0)1333:91NN  
Coschran-An-r.,:age test P=0.438N 
Fisher cscact test P=0.118N - P=0.13N P=0.295N 

Spleen: 	Ilemangiosarcoma 
Cherral, rate 1(52 (2%) 353 (6%, 
...N.2„:us:e,-: 	rate 2.3% 7 .5% 

Te7TAF,3 	ra:e 038 ,:0%) 124 

Firs: 	incderze 	Jays, 689 589 
L.te 	iabie 	iest P=0 --R; 

teS*, p =0 315 

Isner exact test P=0.316 

Thyroid Gland (Follicular Cell): Adenoma 
Oseral: rate 3 52 (0%) 1.54 :27) 

.A.ii.isted rate 7 .37c 2.9% 
Terminal rate 138 (5%) 134 (3'c) 

F::-st 	incidence (days) 660 729 (7) 
"Li(e 	table test P=0.345N 
Logistic regression test P=0.327N 
Fisher Mac: test P=0.295N 
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D-26 	 Benzethonium Chloride. NTP TR 438 

Tu3LE D3 
Statistical Analysis of Primary Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride 

ontinued) 

Vehicle Control 0.15 mg'kg 	0.5 mgkg 	1.5 mg kg 

Thyroid Gland (Follicular Cell): Adenoma or Carcinoma 
0erall rate 4/52 (87t) 1 .54 (27c) 

Adjusted rate 9.9% 

Terminal rate 3.38 (87c) t  

First incidence (days) 660 729 TT 

LiCe table test P=0.215N 

Logistic regression test .' =0.202N 

Fisher =act test P=0 170N 

All Organs: 
Overa:: rate 

Adjusted rate 
Te7minal rate 

Firs: incidence 

Life table teat 

Ilemangioma 

jays 

3 52 (.67c) 

97.-  

- 	3 38 t 	') 

7 29 (7) 310 

 

2,54 

p 53.4N 

Logistic regressicri test =i) 419N  p 

Fisrer esact test p 	4.82N 

All Organs: 	Ilemangiosarcoma 
Oserai ■ rate 352 t6=77-) 3,54 	tt 

rate 05 -7- 5"-r 

Terinifla: 73;e 038 i0;) 1,34 	, 

First 	Ini:'.dence 	days; 660 589 

'arie P 	U6_6 

Logistic regressicir test 

Fisher esact test 

All Organs: 	Ilemangioma or Hemang,iosarcorna 
Userail rate 	 6 52 112"-c) 
Adji..sted 	rate 	 13.9`-c 

P=0 032N 
p=it n43N 

554 	9"---c, 
t 

erlm 	a: ra ■ C 	 338 .8-, 134 ,,3q 

F ra 	:7",:71.:G: 	days, 	 660 316 

:at, ie 	:est P =0.549N 

regrsi 	n 	test P=0 41nN 

F.sner e\act test P =0 4 7 3N 

All Organs: 	Malignant Lymphoma iLymphocytic. Mixed. or UndifTerentiated Cell Type, 

CT.erai. rate 	 7  52 (13q) 	- 	 - 554 i 9'"Ti ) 

Ad .:ie-j 	rate 	 lo 9`7",. 11.8'""c 

Term . ra, rate 	 538 )13q) 2.34 toq) 

First incidence (days) 	 660 249 

L,te. 	:al-He 	:est P =0.444N 

Lcz,st,:. 	7egres.sion 	test P=0,30 7 N 

HS;fler e:C3c: 	test P=0.354N 
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Lesions in Female Mice 	 D.27 

TABLE D3 
Statistical Analysis of Primary Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride 
continued) 

Vehicle Control 0.15 mg/kg 	0.5 mglicg 	1.5 mg;kg 

dl Organs: 	Histiocytic Sarcoma 
_Nenll rate 3/52 (6%) 1/54 (2%) 
4....lju.sted rate 7.0% 2..9% 

7erminal rate 138 (3%) 1,34 (37c) 
rat incidence (days) 568 729 (T) 

_lfe table test P=0.347N 

Logistic regression test P=0.291N 

.'isher exact test P=0.295N 

Ail Organs: Malignant Lymphoma or Histiocytic Sarcoma 
rate 	 1052 (19%) 	 oi54 t 11% t 

sdjusted rate 	 23 0% 	 14.5% 

Termirial rate 	 038 (Jo%) 	 334 (9% , 

7irst inc. Idence ;clays 	 568 	 249 

tabie !es: 	 P=0.2.SON 

cgstc regressIon test 	 P=0 155N 

slier exact test 	 P=0.185N 

All Organs: Benign Neoplasms 
Oxeral! rate 	 2852 (547-) 	 29 54 

Adjusted rate 	 68.0% 	 7 1.9% 
errninai rate 	 15.38 (00%) 	 2.334 

Firs: incidence days) 	 060 	 310 

Lire taOle test 	 P =0.2.82 

t 

teat 

All Organs: 	Malignant Neoplasms 

= 	.tril 

P=0.5'1N 

O‘eral ,, rate 2 	52 (.52%) 	- - 	 27:54 (50'", i  
Ad .rdsted rate .56 2% 55 9%  

TenTirlai rate 1 - 38 (45%) 

Firs: 	incider.ce ida ,,si 568 249 

Lire tabie test P=0 413 

Logistic-  regression tit P=0.545N 

F:sher exact :es: P=0 4v9N 

. 3.11 Organs: 	Benign or Malignant Neoplasms 

rate 41 52 t"9%) 43.54 	80%. 

.Adjusted rate 85 4% 84.3% 

Terrmna 	rate 31,38 (82%) 2434 C'47- '! 

First incidence (days) 568 249 

Life :able test P=0.214 
Lidgistic regression test P=0.400 

Fisher exact test P=0.555 
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D-28 	 Benzethonium Chloride, NTP TR 438 

• TABLE D3 
Statistical Analysis of Primary Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride 
(continued) 

(T,Terminal sacnrice 
• Number of neoplasm-bearing animalsinumber of animals examined, Denominator is number of animals examined microscopically for adrenal gland. 

bone marrow, brain, clitoral gland. gallbladder, heart, kidney, larynx, liver, lung. nose. ovary, pancreas. parathyroid gland. pituitary gland. salivary 
gland. spleen. thyroid gland. and urinary bladder for other ussues, denominator is number of animals necropsied. 
Kaplan-Meter estimated neoplasm incidence at the end of the study' after adjustment for intercurrent morality 

• Observed incidence at terminal kill 
Beneath the dosed group incidence are the P values corresponding to pairwise comparisons between the controls and that dosed group. The life 

table test regards neoplasms in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The logistic regression test 
regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall Incidence rates. For all tests, a 
negative trend or a lower incidence in a dose group is indicated by N .  

e Organ was not examined at this dose level. r 
Not applicable: no neoplasm in animal group 
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Lesions in Female Mice 	 D-29 

TABLE D4 
Summary of the Incidence of tionneoplastic Lesions in Female Mice in the 2-Year Dermal Study 
of Benzethonium Chloride' 

Vehicle Control 0.15 mg , 1.4; 0.5 mg, kg 1.5 mg -kg 

Disposition Summary 
..k.nimals initially in study 60 60 60 60 

15-Month iruerim evaluation S 7 10.  o 

Early deaths 
Accidental death 1 
Moribund 10 4 8 11 
Natural deaths 3 15 9 

Survivors 
Terminal sacrifice 38 34 31 14 

Missesed Z 

Animals examined microscopically o0 

15-Month Interim Evaluation 
,klimentjry System 
Liser 

Basoph: focus 

Endocrine Sstem 
Pituifary gl.and 

Pars Jisialis. hperplasia 
	

257 , 

Genital System 

	

Ch,ary 	 Is) 

	

Cyst 	 2 

	

L:ferds 	 ,Si 
1-1,pef-7.3s,u 7ysfic 	 88, 7 

Ilematopoietic System 
Lymph node 

hperrl.fsia 
mph node. mandibufar 
Hf.perplasia 

Spieen 
Hernatopoiefic cell proliferation 
Hyperplasia. lymphoid 

Thymus 
Depletion lymphoid 

(8) 

(8 ) 

Integumentary System 
Skin. control 	 ( 8 ) 	 ( 7 ) 	 ( h.)) 	 ( 6 ) 
Skin, site of applicatfon-no mass 	 (8) 	 C) 	 (10) 	 (6) 

Epithehal hyperpiasia 	 3 (3)3 —, ) 	 4 

Respiratory System 
Lang 	 0), 

.Als.eolar epithelium. hyperplasia 
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D-30 	 Bentetlionium Chloride. NTP TR 438 

TABLE 34 
Summar-y of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Dermal Study .  
of Benzethonium Chloride (cori:;nued) 

Vehicle Control 	0.15 mg kg 
	

0.5 mg kg 	 1.5 mg kg 

15-Month Interim Evaluation continued) 
Urinary System 
Kidney 	 ( 8 ) 

`7 Nephr?73thy 	 2 (25  

(6) 

1 (177c) 

System -  Examined With No Lesions Observed 
Cardio ,  s..ular System 
Genera: Body System 
Muscu!.. , L.eletal System 
Nersc. -:em 

,es System 

2-Year Study 
Ailment:1n Sy;tern 

(2`T 

rec:Jm 

Aren. 	 chr77.k-  e 

, 53) 

srrian. Jui:-KJenum (53) 

Erosic. 7 2 
sm - 	itum i52 

2 —( 

, $2: (54) 

I 

2 (4'7.) 
1 

7.31!3r(T3:r. 

:2 .2 
F ., rosis 

prower.-iiion I (2'-",  

Hem (2^,-  

cnr, 	• C 3 

M.Aez 3 

5  
1 (2q 

;nane. 1 
!-Iperplasia I (27( 

(1 0i ( 9 ) 

,7';',Imm -  non 	chronn: 1 (11q) 

sLippuri[i% 2 (20') 	, 1 (11q) 
F3i 	necrosis 5 (5oq) 

Pancreas ,52) (5.3) 
i(ropri ■ 2 :47 .;  5 (VT) 

po 	ceiar I 2 (4) 
chronic aCti“: 1 (27-) 

DJci 	c•,s( 3 (67c) 
)1,‘mach 	loresiomach (51) (53) 

Erosien 

H. ,27 2 (4q) 
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Lesions in Female \lice 	 D-31 

TABLE D4 
Summary of the incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Dermal Study 
of Benzethonium Chloride (cor:Inued) 

Vehicle Control 0.15 mg kg 	0.5 mg . kg 	 1.5 mg kg 

2-Year Study tcontinued) 

Mimentary System 	continued) 
Stomach, glandular (51) (53) 

Erosion 1 (n) 

Inflammation, acute 1 (29- ) 

Mineralization 1 (2q) 

Cardiovascular System 
Heart (52) (54) 

Degeneration I (2q) 

Inrlarr.771.4;,77. chrorc 	3c;; ,. ,4 :1 ;n7) 

Minern.iz4i;;-.11 : 

Arlen, 	 :nr.nnic 

Endocrine System 

zoneA 

ncklue 4 , T , 

54, 

07 

C.3psu:e 

Hyps,a 

ect3SIS 

7.yperpS1.3 

FTc 7,$) 

F,DHicu37 -  

C 	 ; 

	

151, 	 (54) 

4 

) 

	

;52) 	 (50 

2 

25 t 

152 ■ 

	

2: 	20-/-: 

General Body System 

N:fle 

Genital System 

Ciorat 

aac:. 

TN' 

A:.;;CCt3SIS 

Cys) 

CVSI derrno,.2: 

inflammalon. suppurito.e 

:nerurr hyperplasia 

terlis 

Angiectasis 

'riperp aslaStiC 

In!Thra;ion .elUar h;si ■ ocs,:e 

Intlmmmon chronic actAe 

I 	I 

( 52 ) 
I t27-; 

In WT..;  

I ■.2.`T) 

2 (4q) 

(53) 

I 1,2q) 

39 Clq) 

■ 
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D - 32 	 Benzethonium Chloride. NTP TR 438 

TABLE D4 
;ummary of the Incidence of tionneoplastic Lesions in Female Mice in the .2-Year Dermal Study 

of Benzethonium Chloride (commucd) 

Vehicle Control 0.15 mg kg 0.5 nig, kg 1.5 mg:kg 

1-Year Study ;continued) 
llematopoietic System 

Bone marroA (52) (53) 

M\elotibrosis 13 (257)) 13 ( . 257c) 

Erdhroid cell. hyptrplasia 9 (17n) 3 (o7c) 

hyperplasia 0 (1 4 

.7-npn node ( 7 ) ( 2 ) 
Mediastmai. necrosis I (14'7-) 

l_ymph node. mand:hular (52) (54) 

A:ropry I 

1err,3:opote!icce 	pro 	feration 1 (27r) 

2 ! 

pt hode. resenrc (5o; ,,49) 

, 

Fierraioo.-)ielk-  1 (27 2 

2 

L'H

So:eer, 

'71mpJ 

(52; 
i 
2 

2'7  

(47 
or ,7' 23 (,437,) 

111,Crla .;:c 27-  
45, 

Dc:.flie 	7. 	h.m,c;-.oid 5  (12') 	; (13 —t 

Inte,gumentar, S ■ ,(em 

g,:(nd 52) 
3 

c2, { 4, 

' 	 T. 

I 2 

(52; 
r  

2 (47 ) 

Nlus.culoskeletal System 
:3• 152) 

Nen, ous Ssstem 
(52) (53) 

Hemorrhage 
H),droceph„.- Ls 
Neare , r.. 	r.ecros;s t -2.`Th 1 (2. r–c) 

Penphera 	ner.e ( 2 ) 
De:eneralion 2 (100q) 

NOT FOR DISTRIBUTION OR NTTRIBUTION 
	

Board Draft 



Lesions in Female Mice 	 0-33 

TABLE D4 

Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Dermal Study 
of Benzethonium Chloride (ccvmnuedi 

Vehicle Control 	0.15 mg,' kg 
	

0.5mikg 	 1.5 mg kg 

2 - Year Study (continued) 
Respiratory System 
Lung 	 (52) 

Hemorrhage 
Alveolar epithelium, hyperplasia 	 2 t37() 
Alveolus, pigmentation, hemosiderin 	 2 (-VT) 
Pleura. infiltration cellular, lympho,.--yte 	1 
Pleura. inflammation 	 1 (n) 

Special Senses System 
Eve 

Degent7alion 	 - 

Cc...rre..3. 	 257, 
'H3rten3r, gland 

Hsperp,as.a 	 2`7 

5, 07 

t3,5't 
2 ,c7 ;  

L rinan, S‘stem 

CiOmeru:05.::"(c(ss 	 1 (27 

NL,moet- (1, ! j(7:77s examtre..t MiC77,sopicrit!\. at the siie .ind the nurnher ot 	s s4ith 
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Lesions in Female 7s1ide 	 D -31 

TkBLE D4 
Summary of the Incidence of tionneoplastic Lesions in Female Mice in the 2-Year Dermal Study 

of Benzethonium Chloride .:‘crItIriLed) 

Vehicle Control 	0.15 mg kg 	 0.5 mg , kg 1.5 mg kg 

2-Year Study , conaed) 
Alimentary System ,:::ontinued) 
Stomach. glandular (51) (53) 

Erosion 1 	(2'7) 

Inflammation. acute I 	:2r.)  ^ 

Mineralization 1 (2.q)  

Cardiovascular System 
Heart (52) (5 4 ) 

Degenerat ■ on I 

1M:37,r:13i:tor. 	chrc;ri..: 3 

ii 

.A.ner!, 	... 	s - 7^711.: 

Endocrine Ssstern 

Aarer.:0 coml.; 

H \ -.1)C717 

c 4 

„2 7 

T. .^<27,7 

4 2 	i4'", 

Islets. 	pancr . c.:3•6c. (5L 
2 

Piar gand (52, (50i 

Ar,21ectasis 

P3rs 	- 25 2') 

;Thyroid gLIrhi C 2J 541 

20 	i 21 

General Bod ■ S?stem 
N-7.e 

Genital .S‘stem 
Ciiioral giand 
	 ) 

Duct. eCtasa 
	 1 Ltt.10 -1 

aM1' 	 52 
	

t5.2; 

g!eclasis 

Cyst. 
Cyst dermoid 
Inflammation 	suppura: 

Lterus 

25 

I 

(52) 

4;"; 

( 4', I 

(2'", ) 

1 1() 

	

I 	t2q 

	

(532) 	(4q 

Angiertasis 1 t 1 (2'7', 

Cyst 1 2 -1 

Hyperp0asia..7, -s:Ic 32 (627 ) 39 (74`-)) 

11151u-31;0n (2 7  
ctrr, nis 3:1 ■ \e 1 ) 1 (2`",- ) 
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APPENDIX E 
GENETIC TOXICOLOGY 

SALVO VELLA MUTAGENICITY TEST PROTOCOL 	  E-2 

CHINESE ITAN1STER OvARY CELL CYTOGENETICS PROTOCOLS 	  E-2 
RESL LTS 	  E-3 
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E-2 	 Benzethonium Chloride. NTP TR 438 

GENETIC TOXICOLOGY 

SA.LMONELL4 MUTAGENICITY TEST PROTOCOL 
Testing was performed as reported by Zeiger et al. (1987). Bei-. .:honium chloride was sent to the 
laboratory as a coded aliquot from Radian Corporation (Austin. TX). It was incubated with the 
Salmonella typhimurium tester strains (TA98, TA100, TA1535, 	TA1537) either in buffer or S9 mix 
(metabolic activation enzymes and cofactors from Arodor 125- 	..ced male Sprague-Dawley rat or Syrian 
hamster liver) for 20 minutes at 37° C. Top agar supplemente 	iu /-histidine and d-biotin was added, 
and the contents of the tubes were mixed and poured onto the surfaces of minimal glucose agar plates. 
Histidine-independent mutant colonies arising on these plates \s. re counted following incubation for 
2 days at 37° C. 

Each trial consisted of triplicate plates of concurrent positive an..1 negative controls and at least five doses 
of benzethonium chloride. The high dose was limited by toxicity. All positive trials were repeated under 
the conditions that elicited the positive response. If no positive responses were seen, all nezative trials 
were repea ted. 

In this assay, a positive response is defined as a reproducible, dc.›..-related increase in histidine-
independent (revertant) colonies in any one straimactivation combination. An equivocal response is 
defined as an increase in revertants that is not dose related, not ',:producihle, or is of insufficient 
magnitude to support a determination of mutagenicity. A negative response is obtained when no increase 
in revertant colonies is observed following chemical treatment. There was no minimum percentage or fold 
increase required for a chemical to be judged positive or weakly positive. 

CHINESE HAMSTER OVARY CELL CYTOGENETICS PROTOCOLS 
Testing was performed as reported by Galloway et al. (1987). Benzethonium chloride was sent to the 
lahoratorv as a coded aliquot by Radian Corporation. It was tested in cultured Chinese hamster ovary 
(CHO) cells for induction of sister chromatid exchanges (SCEs) and chromosomal aberrations (Abs), both 
in the presence and absence of Aroclor 1254-induced male Sprague-Dawley rat liver S9 and cofactor mix. 
Cultures were handled under gold lights to prevent photolysis of bromodeox -yuridine-substituted DNA 
Each test consisted of concurrent solvent and positive controls and of at least three doses of henzethonium 
chloride; the high dose \ A as limited by toxicity. A single flask per dose was used. 

Sister Chromatid Exchange Test: In the SCE test without S9, CHO cells were incubated for 26 hours with 
benzethonium chloride in McCoy's SA medium supplemented with fetal bovine serum, /-glutamine. and 
antibiotics. Bromodeox-vuridine (BrdL) was added 2 hours after culture initiation. After 26 hours, the 
medium containing benzethonium chloride was removed and replaced with fresh medium plus Brdt: and 
Colcemid, and incubation was continued for 2 hours. Cells were then harvested by mitotic shake-off, fixed, 
and stained with Hoechst 33258 and Giemsa. In the SCE test with S9, cells were incubated with 
benzethonium chloride, serum-free medium, and S9 for 2 hours. The medium was then removed and 
replaced with medium containing serum and Brcil: and no benzethonium chloride and incubation 
proceeded for an additional 26 hours, with Colcemid present for the final 2 hours. Harvesting and staining 
were the same as for cells treated without S9. All slides were scored blind and those from a single test 
were read by the same person. Fifty second-division metaphase cells were scored for frequency of 
SCEs.cell from each dose level. 
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Genetic Toxicology 	 E-3 

Statistical analyses were conducted on the slopes of the dose-response curves and the individual dose 
points (Galloway et al., 1987). An SCE frequency 20% above the concurrent solvent control value was 
chosen as a statistically conservative positive response. The probability of this level of difference occurring 
by chance at one dose point is less than 0.01; the probability for such a chance occurrence at two dose 
points is less than 0.001. An increase of 20% or greater at any single dose was considered weak evidence 
of activity: increases at two or more doses resulted in a determination that the trial was positive. A 
statistically significant trend (P<0.005) in the absence of any responses reaching 20% above background 
led to a call of equivocal. 

Chromosomal Aberrations Test: In the Abs test without S9, cells were incubated in McCoy's 5A medium 
with benzethoniurn chloride for 12 hours; Colcemid was added and incubation continued for 2 hours. The 
cells were then harvested by mitotic shake-off, fixed, and stained with Giemsa. For the Abs test with S9, 
cells were treated with benzethonium chloride and S9 for 2 hours, after which the treatment medium was 
removed and the cells were incubated for 12 hours in fresh medium, with Colcemid present for the final 
2 hours. Cells were harvested in the same manner as for the treatment without S9. 

Cells were selected for scoring on the basis of good morpholog and completeness of karyotype 
(21 -± 2 chromosomes). All slides were scored blind and those from a single test were read b .‘ the same 
person. One hundred first-division metaphase cells were scored at each dose level. Classes of aberrations 
included simple (breaks and terminal deletions), complex (rearrangements and translocations), and other 
(pukerized cells, despiralized chromosomes, and cells containing 10 or more aberrations). 

Chromosomal aberration data are presented as percentage of cells with aberrations. To arrive at a 
statistical call for a trial, analyses were conducted on both the dose response curve and individual dose 
points. For a single trial, a statistically significant (P<0.05) difference for one dose point and a significant 
trend (I) 0.015) were considered weak evidence for a positive response; significant differences for two or 
more doses indicated the trial was positive. A positive trend test in the absence of a statisticalk significant 
increase a! any one dose resulted in an equivocal call (Galloway et al., 1987). Ultimately, the tri2) calls 
were based on a consideration of the statistical analyses as well as the biological information available to 
the reviewers. 

RESULTS 
Benzethonium chloride (0.010 to 100 p.(- plate) was not mutagenic in Salmonella Aphiniurium strains TA98, 
TAM), T.A1535, or TA1537 when tested with a preincubation protocol, with or without Aroclor 
12_54-induced male Sprague-Dawley rat or Syrian hamster liver S9 (Z.eiger et al., 1987; Table El). In 
c-vtogenetic tests with cultured Chinese hamster ovary cells, benzethonium chloride did not induce SCE..s 
(Table E2) or Abs (Table E3), with or without S9. Although an increase in chromosomal aberrations was 
observed in each of the two trials conducted, these increases were not statistically significant or dose 
related. tio cell cycle delay was noted in either the Abs test or the SCE test. 
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Benzethonium Chloride. NTP TR 438 

TABLE E I 
Mutageniciry of Benzethonium Chloride in Salmonella typhimuriuma 

Revertants. plate b  

Strain 	Dose 

(.4 plate) 

-S9 

Trial 1 	Trial 2 

+ un hamster S9 	 +104-c rat S9 

Trial 1 	Trial 2 
	

Trial 1 	Trial 2 

TA98 	0.00 	20 -= 1.8 	14 = 4.1 
001 	21 	0.7 	7 	1.2 
0.03 	181.8  
0.10 	19 = 2.1 	7  2: 03 
0.30 	18 = 0.9 	10 = 1.8 
1 00 	22 	1.5 	10 = 4.2 
3.30 

10 00 
33.00 

100 00  

1925  -= . 	28 ?..- 3.2 
	

22 2= 3.0 	21 = 0.9 

15 = 1.9 	28 -= 4.1 	21 -= 2.0 	17 = 1.9 
16 -± 2.9 	20 -= 0.7 	24 -=-. 3.2' 	20 -= 2.4 
16 -= 1.7 	20 -= 1.3 	24 -= 1.5  
10 = 2.1 	19 = 2.9 	16 = 0.7 	24 = 1.2 
7 = 1.2 	21 -= 09 	IS = 0.7 	18 = 3.5 

-772a1 suirirn3!5. 	 Negative 	NegaHve 	Negative 	Negative 	Negaii‘e 	Negaiive 
Po5itive coniroi 
	

180038 	12.3 = 9.0 
	

1.152 =_ 40.1 	719 = 45.8 	5 - 2 = 704 	1.150 = 21.3 

TA100 	100 	90 	18 	101 	9 0 
001 	8 - 	0 3 	9235 
o 03 	85 L.: 4 2 	10 -  -= 0.3 
010 	82 22: 5. 2 	103-= 53 
9,30 	94 	4 	99 4 3 

00 	92 -= 5 0  
3 30 
000 

33 00 
100.00  

109 =_ 	152 	5.2 	123 = 93 	142 = 4.7 

105 -= 1 5 	130 = 5.9 	109 2= 7 4 	12: = 80 
100 = 3.2 	133 = 10 3 	121 = 6 1 	132 -=. 10.1 
94 = 2.3 	140 -= 142 	118 ..= 13.0 	144 = 0 9 
84 2..2.- 4.1 	144 = 8.8 	123 = 8 7 	141 = 1.3 
34 = 3.8 	1431.- 15.2 	128 -= 6.0 	toxic 

Negaii\,e 	Negative 	Negative 	Negative 
1.636 -= 125 5 	1.021 = 63.2 	1.264 	205 4 	2.105 = 62.1 

= 1.5 	= 00 	25 = 1.5 

18 = 3.3 	4 r.. 1.8 	16 = 0 9 	5 = 1.9 
2.6 = 1.3 	5 -= 1.5 	20 = 2.0 	0 =.- 2.5 
15 ..-.2 4 2 	309 	1 7 	1.5 	5 = 1 - 
9 = 0 9 	4 -z. 0 7 	S = I 5 	4 -: 0.7 
toxiC 	toxiC 	 toxic 	toxic 

5.22rnmarv 	 Ne2ative 	Negative 
conti-2-!' 
	

930 = 11.1 
	

I 024 = 15.1 

1- U5 1 c 
0; 

0 03 
0 10 
u 30 
100 
3.30 

10 00 
33 00 

100 90 

	

= 1.2 	4 	1.5 

	

4  = 1.9 	4 	0 - 

	

= 3. 	4 	1 

	

143.2 	50 

	

8 -= 1.5 	2 = 1.2 
= 0 o  

Tnal sumrran. 	 Negative 	Negative 	Negaiive 	Negative 	Negative 	Negative 
Posie controi 	942 -1- Soo 	44o = 18.0 	125 	10 	97 .= 15.5 	184 = 15.0 	60 -= 8.4 
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Strain 	Dose 
(gg'plate) 

-S9 	 +10c7c hamster S9 +10c} rat S9 

Trial 1 	Trial 2 Trial 1 	Trial 2 
	

Trial 1 	Trial 2 

Genetic Toxicololv 
	 E - 5 

TABLE El 
Mutagenicity of Benzethonium Chloride in Salmonella typhimurium continued) 

Revertants,plate  

TA1537 	000 
	

12 = 1.5 	10 = 1.2 
	

24 ± 2.4 	15 = 1.5 
	

19 = 03 	12 = 15 

	

001 
	

9 = 0.6 	13 ± 0. 7  

	

0 03 
	

10 = 2.8 	9 = 1.5 

	

0 10 
	

14 = 1.0 	7 	0.9 

	

030 
	

16 = 0.7 	723 

	

1.00 
	

11 = 3.8 	 1.Z 
	

22 = 2.4 	13 = 1.0 	2330 	12 = 1.5 

	

330 
	

26 =. 4.3 	10 = 2.1 	20 ::: 3.4 	15 = 1 7  

	

10 00 
	

14 -± 0.6 	92.4 	 13 = 2.0 	7  ± 2 1 

	

33 00 
	

13 = 1.2 	15 = 2.6 	13 = 2.5 	12 = 1 7  

	

100 00 
	

1 = 0.7 	13 = 2.5 	 toxic 	 toxic 

Trat sdmmars 	 Ne,:attse 	Negatise 	Negatise 	Negattse 	NegatRe 	Negatise 

Pos;:ise contra 	 94 2 	1 -  = 104.5 	356 = 21.3 	197 = 15.3 	432 = 29.1 	122 = 433 

The studs ssas performed 3: Case Western Reserse Lniversits The detailed protocol and these 4313 arc presented in ZelL ,.er e 

'',".; The h:gh dose was itrnited h toxl:Ity: 0 as.  plate dose ;s the sol‘ent control. 
ReNerlants are prented as mean 	standard error !rpm three plates 
2-Arntnoantracene Was used on ail strains in the presence of S9 In the absence of metal-x)..: AC: ■■ 	. 

4-nttrs.-6-pnensienedtarntne Was tested on T.AO. sodium ande v.as tested dn TA100 and TA1535. and 9-amtnoacndine was es:ed 
on TA157s7 
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E-6 	 Benzethonium Chlohde, NTP TR 438 

TABLE EZ 
Induction of Sister Chromatid Exchanges in Chinese Hamster Ovary Cells by Benzethonium Chloride 

No. of 	 SCEs, 	 Relative 

	

Dose 	Total 	Chromo- No. of Chromo- SCE& 	Hrs Change of SCEs 

Compound 
	

(ug m1.4 	Cells 	somes 	SCEs 	some 	Cell 	in BrdU Chromosome b  

("7) 

-S9 
Summary 	Negatie 

Distilied Aater 50 1.047 434 0.41 8.7 26.0 

Nfiromycin-C 0.005 'c 523 639 1.22 25 6 260 194 "6 

Berizethonium chlonde 0 960 50 1,049 458 043 9.2 260 5.33 
3000 50 1.050 45 -  043 9.1 26.0 5.00 
9 nO0 50 1.048 471 045 95 260 8 88 

P=0 115' 

4 S9 
Neza::•.e 

50 1.043 3o9 035 4 260 

rh. , spnarr,ie 1 00 50 1.045 '90 0 7 C 158 2.6 0 111 Og 

BerIze:ho.r,,,m cnIonje 300 co 1 048 34' 033 6 9 260 —6 41 
9  nu 50 1.050 359 034 7 : 26.0 —3 36 

3.0 ■ _r0 50 1 04 -  36' 0 3c 28, ,,t -8).: 

PrO 495 

StuJ:. xrtormed Universit:. A de:aileLl Jenpion of the protocol and these data are presented in Gailov.a ■. 
SCE=sister :hroma;id excnange. Brdi:=hrornonieox-vundine 

SCE.L.:hr,Trnosorne :7 trea:ee e0s ,,,ersus SCEs znromosome in sotvent control cells 	100 
o! 	SCE.s.cnrom.7+some ttec Os the linear regression trend test ss log of the Jose 
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TABLE E3 
Induction of Chromosomal Aberrations in Chinese Hamster Ovary Cells by Benzethonium Chloride 

-S9 	 +S9 

Dose 	Total No. of Abs, 	Percent 	 Dose 	Total No. of Abes, 	Percent 

Gig rnL I 	Cells 	Abs 	Cell 	Cells 	 (Ag mL) 	Cells 	Abs 	Cell 	Cells 

w/Abs 	 wiAbs 

Harvest time: 	14.0 hours 
Summary Negative 

Distilled water 
100 

Mitomyctn-C 
0.15 	50 

Benzethonium chionde 
0% 	100 
300 	100 
9 60 	100 

4 

34 

11 
10 
8 

0.04 

0.68 

0 11 
010 
0.08 

4.0 

42.0 

10.0 
10.0 
8 0 

Harvest time: 	14.0 hours 
Summary Negame 

Distilled water 
100 

C), clophosphamide 
15 00 	50 

Benzethonium chlonde 
300 	100 
9.60 	100 

30 00 	100 

1 

003 

032 

0.05 
0 tit,  
0 06 

30 

28 0 

5 0 
5 	ii 
h ■■ 

P=0.16: 	 P=0 1 -2"' 

Siud pe:-forrned 3i Columbia LnIversit 	The detailed protocol and these data are presented in 	, `,4 3S et a! 

Abs =aberrations. 
h  Signincarice of percent cells with aberrations tested ts. the linear regression trend test vs log 	dose 
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APPENDIX F 
ORGAN WEIGHTS 

AND ORGAN-WEIGHT-TO-BODY-WEIGHT RATIOS 

TABLE Fl 	Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats 
in the 16-Day Dermal Study of Benzethonium Chloride  	F-2 

TABLE F2 	Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats 
in the 13-Week Dermal Study of Benzethonium Chloride 	  F-3 

TABLE F3 	Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats 
at the 15-Month Interim Evaluation in the 2-Year Dermal Study 
of Benzethonium Chloride  	F-4 

TABLE F4 	Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice 
in the 16-Day Dermal Study of Benzethonium Chloride  	F-5 

TABLE F5 	Organ Weights and Organ•Weight-to-Body-Weight Ratios for Mice 
in the 13-Week Dermal Study of Benzethonium Chloride  	F-6 

TABLE F6 	Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice 
at the 15-Month Interim Evaluation in the 2-Year Dermal Study 
of Benzethonium Chloride  	F-7 

F-1 
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F-2 	 Benzethonium Chloride. NTP TR 438 

TABLE Fl 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats in the 16-Day Dermal Study 
of Benzethonium Chloride 

Vehicle Control 	6.3 mg kg 	12.5 mg/kg 	25 mgl‘g 	50 mgikg 	100 mgkg 

5 	 5 	 5 	 5 	 5 	 5 

Male 
Necropsy body n...7 	 16 7  = 7 	165 	5 	162 	7 	154 = 4 	 140 4- 6" 	127 = 6" 

B73:n 
Absolute 
Relato.e 

Hear, 
Absolute 
Re.atc.e 

e 

A 
Rc!ai;se 

ace 
Ahs, -  

R 

Re:aRe 

1 '10 = 0 008 
10.30 = 0 44 

0.686 = 0.022 
4.12 	0 14 

0 935 	0 034 
5 04_, = 0 11 

:0 580 

• 

0 433 
65 14 = 159 

I 516 = 0 :31 
9 26 = I 20 

1.022 = 0 023 
0 la 

0 45 -  -= 0 015 
2. -4 = 	, ■)•.; 

1.685 :t 
10.25 = 0 18 

064 -  = 0016 
3 93 = 0 06 

0 910 = 0 028 
5 56 = 0 on 

9 59n =III1 
60 06 	1 1S 

	

1.301 	0.111 

	

85 	0.45 

0.956 	0022 
5.52 =U 10 

041 	0 001, 

: 	= 0 05  

1.701 	0 017 
10.57 -= 0.37 

0.o37 .-..-. 0 014 

3.95 	0.11 

0 SS: 0 030 
5 46 	013 

9 485 = 0.390' 
58 .6 7  It 1.33 

1.181 = 0026 
- 33 = 0.24 

0 949 	0 018 
5 89 L._ 0.20 

0 39 1 = 0 032.• 
2.44 	0.24 

1 671 	0.023 
10 90 	0.32 

0 051 t 0.016 

4.24 :d.1. 0 13 

0.81 -  = 0.020" 
5.32 = 010 

I 518 	0 145 
995 	114 

0 40 -  = 0 020 
92 L- 020 

0.375 = 002.4 
2.48 	0.19 

0 012 
11.93 = 0.46 

0.631 = 0.028 
4.50 = 0.11 

0568 = 00 - 5' 
o 15 = 037 

1.47 = 0 010' 
13.11 :t 0 70" 

0592 = 0014• 
4 72 -5 028 

0 190" 
6: 	= 

 
3 04 

0 58 	0 006*  
032 

( ■93 = 0 3 -9" 	5.94 = 434 • • 
59 11 = 138 	62 65 = 11 

0 506 = 0 024" 0.50 = 0 02.5" 
5 - 7 	0 21 	6 IS = 025 

1 108 0 064" 	I 065 = 0 0'5" 
7.90 = 0.35 	.545 = 034 

0 373 -2:  0 01c.. 	0  

2.67 = ti 13  

Female 

123 = 3 	 10 -_-_ 3 
	

124 1- 2 	 116 = 3 
	

109 = 5 	105 = o• 

He.37: 

Ansc.,.a:e 

.-V7,s,[e 
:Re:a:Re 

Abso.ute 

Re:a 'lye 

te 
Reao \re 

: 	0 0:9 
0.1 -  

y 5 - 5 	;1 04 )9 

0 0 -- 	0 014 

553 	0 09 

0234 
511),, 	1 4 -  

1 023 = 0 035 
5.35 = 0.18 

0355 

• 

0012 
293 = 007 

If)1: :I-  0 1)05 

13 45 = 30 

0 015 
4 - 4 	0 15 

0 -05 -1- 0 013 
5 	= 0 09 

05.32 2.: 01 7 0 
54 42 = 089 

1.062 = 0 038 
8.8 7  = 040 

0.366 = 0.019 
3.05 = 013 

1.552 7_5. 0 029 
1250 1- 018 

0 549 	0 013 
4 44 	0 13 

0 o90 t 0 014 

558 	0 12 

6.388 1- 0 195 
51.04 	1.22 

0.941 -1- 0 038 
7 62 	0 32 

0.374 	0018 
302 = 0.14 

1 5 -0 = 0 025 
13 61 = 0 23 

0 549 	0 012 
4 76 = 0.10 

0 094 	0 027  
6 01 0 09" 

o 403 	0.204 
55.99 	1 8" 

0.958 = 0 054 
8.28 	0.32 

0.308 	0.016 
2.66 -= 0.10 

1 564 = 0 033 
14.3 -  = 0.42' 

0510 = 0 015" 
4 73 = 0 06 

0 091 	002 

634 0 15" 

o 112 -17 0 212 
50 On 	1 49• 

0.863 	0.077' 

7.88 -1- 0 57  

1 543 t 0  0" 
14 42 = 0.56' 

0 521 	0 007 " 
4 55 	U 21 

0.672 t-  0.026 
6.25 :t 0 13" 

5 964 = 0 245 
55 45  

0.863 = 0 055* 
7.99 = 0.32 

0.273 = 0 017" 	0.249= 0 01 7" 
2.49 = 0.04" 	2.30 	0.0 7 " 

• Sc Ocan0 dI:1erent PSLI 05 ;  trom the control group 	ilhams or Dunnett's test 
•• Pfu 01 
▪ Or::,•3r 'Ae.ghts and t,od, ueights arc gisen in grams. organ-weight-to-hod ,„ -weight ratios are gRen as mg organ weight g hod), weight 

mear 7.: standard error) 
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07-^an Weight Analyses 	 F-3 

_13LE F2 
-2,an Weights and Organ-Weight-to-Body-Weight Ratios for Rats in the 13-Week Dermal Study 
3enzethonium Chloride' 

Vehicle Control 1.563 mgkg 3.125 mgkg 6.25 mg kg 12.5 mgkg 25 mg'kg 

le 

10 10 10 10 10 10 

:-opsy hody wt 

a 

327 = 6 326 ± 6 333 = 6 323 = 6 319 ± 5 -•• 

Absolute 1.900 :..-. 0.019 1.902 -.= 0.021 1.952 -= 0.022 1.928 = 0.017 1.933 -1- 0 024 1 94 7  = 0 019 

Relative 
rt 

5.82 ± 0.07 5.84 -= 0.06 5.87 = 0.10 5.98 -= 0.09 0.07 	-..=-. 	0.05 6.81:-...- 	0 15" 

Absolute 1.009 = 0.022 1.014 	-.= 0.023 1.054 -= 0.02.3 1.029 .-= 0.025 1 045 = 0.019 1.048 = 0 029 

Relame 3.09 -1.- 0.03 3.11 	= 0.05 3.17 -= 0 00 3.18 1- 0.07 3.28 = 0 07 3.67 = 0 :5- 
1,,driey 

-\:,so1aie 1 339 	1.....- 	0.033 1.318 	L..: 	0.033 1.355 = 0.02,6 1 309 -= 0 038 1.341 	..= 0 023 1.353 1- 0 035 

Relative 4 10 = 0 05 4 04 :-_ 0.07 4.07 = 0.00 4.05 	..:-_- 	0.07 421 	= 0.09 4 -'2 	= 	0 1 2• ' 

Absolute 16 102 = 0 503 15 648 = 0 660 lo 6.89 -= 0 362 15 628 = 0.424 15.629 = 0 250 14 45; 	= 	400• 

Re,a:ise 49.22 = 	1.02 47 	= 	1.53 50 07 -= 0.80 -= 0 (>4 49 10 = u 0t,  50 39 

Ahso,..!e 2 030 -_-_- 0 0 - 5 1 952 = 0 069 2.058 = 0 096 1 988 = 0 055 1 014 = 0 080 : 8 - 6 = 0 ,.34 

o 20 = 01 598 -= 0 1 -  01 	= 0 22 0 lo -1: 01 6 00 -= 04  

Ahs 	,_:e 1 452 ±.. 0 038 I 40S = 0 022 6  1 486 -± 0 029 1 455 -= 0 016 1 485 = 0 015 1 440 	-2, 	0 ,i12 

Reiu!H.e 445 = 0 12 435 1- 0 00 44 	= 0 08 4 51 = 0 06 4 ho = 007 504 = 0 In" 

7-07.S 

.AH.( 	_:e 0 301 -= 0 010 0 298 = 0 013 0.301 	= 0 013 0 28 -  = 0 016 025 -= 0 013 0 230 1  = 0 ,',08•• b  

0 92 	.= 	i i u .-: 0 91 = 0 03 0 01 	-1- 	0 ,.1.4 CI 	;:C) 	-.- 	$1 	.1..1 ,i 	..,t- 	, 	■■ 03 0 "0 	t 	0 ■ 	"I•t' 

E emale 

x- ic, 	wt 185 = 3 1So = 3 182 =.- 	2 183 = 3 183 = 2 IS: 	= 	3 

_ 1 - 54 = 0 019 1 	= 0 012 0350 	018 1 - 36 = 0 023 I 7 65 -= 0 021 1 7 33 ± 001 0  

951 	= 0 18 955 z 0 16 9 62 -= 0 11 9.51 	-= 0.15 9 05 ± 0 10 0 59 = u 	4 

= 0 010 0 7 22 = 0 025 0 676 = 0.00 0.6 7 4 -= 0.013 0 702 = 0009b 0 687 7= 
R 3 64 = 0 05 38 	= 0 08, 3 72 = 0 03 3.69 -= 0.07 384 = 0 07 b  3 SO = 0 0 -  

0 -7 0 = 0 01n 0380 -= 0 018 0.783 = 0.012 0 781 = 0 015 0 785 = 0.016 0 815 = 0 013' 
403 = ouS 4 19-= 006 4.31 = 0.06 4.27 = 0 05 4344 -± 0.0 7  4.52 	0.06" 

Ans, 7 212 	0,150 8.001 	= 0.217. 7.767 = 0.218 7.434 = 0.179 7 859 -1- 0.219 7 .66,0 = 0.254 
39 03 = 0 o -  43 00 -= 0.80' 42.75 	-1- 	1.33 4033 	1.04 43.03 = 	1 10' 42.33 = 	1 2.3 

1 346 = 0.035 I 490 ± 0.072 1.346 -1- 0 041 1.386 :I- 0.052 1.401 	± 0.109 1.306 -= 0 039 
7.29 ± 0.21 8.02 = 0.39 7.39 ± 0.18 7.59 = 0.28 7.70 ± 0.65 7.21 	0 lo 

7- • 

Absolc:e 0 242 -= 0.00 7  0.242 = 0.006 0.222 = 0.011 0.228 	0.007 0.240 ± 0 007 0.232 	0 011 
Reiaioe 1.31 	= 0.04 1.30 = 0.04 1.22 	0.05 1.25 1: 0.05 1.31 	-= 004 1.29 = 00 

• 8i.:,76f.icantiv different (1)5.0 05i from the control group by Williams' or Dunnett's test 
. • F., < L i 

• Orrgun v.eights and bo..1, weights are gien in grams organ-weighi-io-bod ■.-weight ratios are given as mg organ weight g bod ,+.eigh; 

me3n± s ■ andarc: error) 

n =9 
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F -4 	 Benzethonium Chloride, NTP TR 438 

TABLE F3 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats at the 15-Month Interim Evaluation 
in the 2-Year Dermal Study of Benzethonium Chloride 

Vehicle Control 0.15 mg kg 0.5 mg kg 1.5 mg kg 

Male 

8 5 4 
Necropsy body wt 498 = 10 4% 1: 18 520 = 30 4.86 12 

L. Kidney 
Absolute 1.833 = 0 032 1.929 = 0.063 2.042 = 0.139 1.835 	:.= 0.069 
Relative 3.69 = 0.09 3.90 = 0.06 3.93 = 0.13 3.78 = 0.15 

R 	K.iu'ney 
Absolute 1.823 = 0 031 1.946 = 0.061 2.01 -  = 0.091 1.811 	-= 0.070 
Relative 3.67 -= 009 393 = 0.07 3.90 = 0.14 3.73 = 0 11 

LISer 

At,Soillle 19.236 ± 0. - 23 20.32.5 	-4-  1.167 21.970 	-.= 1 425 19 519 -4- 0 510 
38. -3 = 1.57 40.84 = 1.28 42.31 	= 1.87 40 21 = 03 

Female 
9 

'41  289 = 2S9 0 295 9 -L- 9 

Ke 
Ah'A", 	e 1 	15S 1 129  0 033 1 	2.15  1.198 	= 045 

401 0  I:" 391 0 11 4 	14-4- 0.10 4 10 = 0 15 

1 	13 - 	-4.- 0 034 1.142 	= 0.039 1 229 =. 0 034 1.139 	:7 0 1145 

7■ 2,21:1Se 395 =- 0 13 3.95 = 0 13 4 15  

1059 0 324 10.849 = 0 304 11.951 	= 0 581 10 434 7: 0 300 
Re.a:Se 30 - 4 1.32 3 7  54 :7 0.83 39 49 = 1.27 36 94 -1- 0 72 

a c 	 1.C:2'1S are gen 	grams. organ-14eight-lo-body-Aeight ratios are 	as mg organ Aright g body Ae:ght 
7.s.C.37, 	s:anaara error'. 
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Organ Weight Analyses 	 F- 4  

TABLE F4 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice in the 16-Day Dermal Study 
of Benzethonium Chloride 

Vehicle Control 6.3 mg/kg 12.5 mg,  kg 25 mg kg 50 mg Icg 100 gkg 

Male 
n 5 5 5 5 5 4 
Necropsy body vet 25.1 ± 0.4 2.5.3 ± 0.6 25.9 ±- 0.4 26.5 -. 0.5 26.4 ± 0.7 26.5 ± 0.5 

Brain 
.Absolute 0.472 t. 0.012 0.470 ± 0.004 0.4 7 5 -± 0.007 0.446 ±.- 0.014 0.455 -± 0.012 0.454 ± 0.007 
Retative 18.83 -±- 0.68 18.63 ±- 0.45 18.37 ± 0.48 16.85 -± 0.55* 17.29 ± 0.74 17.17 ± 023 

Heart 
Absolute 0.154 ±- 0.009 0.155 0.010 0.154 ± 0 009 0.167 -± 0.006 0.155 ± 0.005 0.188 ± 0.01 7 ' 
Relative 6.14 ± 0.39 6.16 ± 0.46 5.97 ± 0.46 6.31 ± 0.17 5.89 ±- 0.23 7.06 ±- 0.53 

R 	Kidne,, 
.Absol.tte 02.85 :-_-_ 000 0.183 ± 0.005 0253 ± 0 014 0.273 -± 0 008 0.202 ± 0 015 0.303 -± 0 003 
Rela;.%e 

l_•.er 
11.34 ± 0.28 11.20 ± 0.23 10.55 -± 0.44 10.32 ± 0 32 994 -2: 0 03 11 45 ± 0 25 

Absolute 1.663 -± 001 1.615 ± 004 1 689 ± 0.017 1. 7 37 ±- 0.062 1 68 7  ± 004 1.357 -: 3035 
Reative 66.28 -± 	1.32 63 99 ± 	1.98 65.30 ± 0.60 65.57 ± 	1.17 63.75 ± 146 '0 :1 -± 2 02 

Lurgs 
0 014 b  020 ± 000 022.0 ± 0 016 0.206 ±.- 0 003 0.2 ± 0 009 0.226 ± 0 0; ° 

ReiaH , e 9 o4 -= 049 821 ± 0.27 8.88 ± 0 63 7 .81 -± 	0.18' 3.39 ± 0.24 850 ± 060 
R 	Tes;:s 

Arx-).t. ie 0.112 ± 0 005 0.115 = 0 003 0 109 ± 0.005 0.106 ± 0 004 0.108 -2:- 0 005 0112 :._.- 	0005 
Relat...e 4.44 ± 0.17 455 -± 0.21 4.20 -± 015 400 ± 	0.11 405 = 0.13 4 21 ± 012 

7.-'.7y7lus 

. 	0 052 ± 0.004 01.52 ± 0 003 0.051 -± 0 003 0.05: -± 0 004 0 041 ± 0 004 0 040 ± 	0 ,1,01 
2 07 ± 	0.16 2 05 ± 0 14 1.96 ± 0.13 1 97 -.L.• 	0 17 1.54 -- 	() 	It■• 1 7 ::- 	,) 07 

Fernale 
n c _ c 5 5 5 
5e,-..r -2ps 	hckl:. v.t 212 -- 	0.5 21.6 -± 04 21.0 -± 0.4 21.3 ± 03 :1.1 -± 03 209 ,-.: 	0 5 

0 460 ±.- 	.012 032 ±- 0 00 7  0.455 ± 0 009 0 457 -± 0 004 0 440 ± 0 006 0 450  
ReLi0\e 21 - 1 ±- 045 21 95 -± 0.6: 21.69 -± 0.66 21.46 ± 0.18 20 37 -±- 0.29 21 60 ± 0 44 

Hear 
At-scLite 0.119 ± 0 00 -  0 126 ± 0.004 0.123 ± 0 004 0 124 -± 0002 0 125 ± 0 005 0 136 ± 0 000• 
Fc'ea:te 5 60 ±- 0.23 5 85 ± 0.19 5.37 ± 0.25 5.84 -± 0 13 5.91 ± 0.22  

R 	1.:;tine8, 
Absok:te 0.200 ± 0 008 0 190 ± 0004 0 193 -± 0.003 0.193 -1.- 0 006 0.191 ± 0 006 0205. ± 0 ,)0.■: 
Reiatr.e 9 44 ± 0.25 8 81 ± 0.2.3 9.18 ± 0.22 9.06 ± 0.23 9 06 ± 0.22 9 8" ± 0.22 

1._.. ,.er 
.Abst=dute 1.325 ± 0.016 1.334 ± 0.044 1.393 -± 0 048 1.347 ± 001 1.392 ± 0.012 1 401 ± 0.06 7  
Relattve 

l...anes 
62.67 ± 1.30 61.81 ± 0.98 66 15 -± 	1 49 63.36 ± 1.56 66 00 ± 0.73 66.9 7  ± 1 - 4* 

Absolute 0.184 ± 0 007 0.213 ± 0.012 0.189 ± 0.006 0_196 ± 0.013 0.194 ± 0 004 0.186 ± 0 008 
Relative 8.70 ± 0.21 9.88 ± 0.5o 8.97 ± 0.21 9.23 ±.- 0.61 8.75 ± 0.27 8.87 ± 0.1' 

77, mus 
Absolute 0 069 ± 0.005 0.072 ± 0.003 0.066 ± 0.003 0.061 ± 0.005 0 061 ± 0 004 0.054 ± 0.006' 
Relative 3.23 ± 0.19 3.32 ± 0.09 3.11 ± 0.10 2.88 ± 0.23 2.90 ± 0.18 2.59 	te 0.24' 

• 	 different (.P.10 05) from the control group tr ■. Williams' or Dunnett's lest 
Organ v.•eights and ho.d ■• Aeights are given in grams: organ-weight-to-hod!.-weight ratios are given as mg organ ).velght g t+ody weight 
mean -± standard error) 

n =4 
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F-6 
	

Benzethonium Chloride, NTP TR 438 

TABLE F5 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice in the 13-Week Dermal Study 
of Benzethonium Chloride' 

Vehicle Control 1.563 mg 4 3.125 mgrkg 6.25 mg kg 12.5 mg kg 25 mg kg 

Male 

10 10 10 10 10 10 

Necropsy 604 Ai 33.5 	1.0 32.6 	0.7 32.5 	1.0 32.4 	0.5 32.2 	08 31.4 	sr_ 0.7 

Brain 

Absute 0.466 	0 007 0 154 	0 007 0.453 1- 0.009 0 472 	0 005 0.486 	o.00 - 0 465 	0 005 

14.01 	0.46 13 95 	0 32 14.05 	0.41 14 01 	..: 	0.21 15 IS 	031 14 56 	0.23 

Hear: 

Absolute 0.176 	0.005 0.1 7 0 	0.006 0.173 	0.007b  0.183 	0 004 0.183 -: 0 00 7  0 ISO 	000 

Rel3tr.e 5.26 	0.15 540 	0 15 5.26 	0 136  5 08 r_ 0 19 5.68 	0 13 0 20' 

R KJnes 

AOsc'ute ■1.329 	0 011 0.323 L- 0 0 338 	0 012 0.339 	0 013 0 3,4°": 0 04) ,  0 . 34n 	0008 

r 

8.2 	0.24 9 95 	-.: 	330 10 42.= 0 Z.S. 40 = 0 33 to 	, 0 	• I 1.03 	0 	" 

= 0 0 5 4  1 	=- 0 032 1.754 	::_- 0 055 1.764 	0 036 1 521 	:..- 	0 052 1 - 86 	u032 

FeL30ve 52,38 	1.23 51. So 	1 	1 1 54 04 	1 00 54.50 n 0.82 56 02 	0 01" ,r9 • • 

Lugs 
.183 	0 011 0 2.89 	0 01- 0.251 	0 013 0-295 	0 010 0 2'3 z 0 018 0 200 	0 016 

53 	0.34 .5 85 	0 40 0:: 	0 26 9.15 	040 S,  43 _re 0 39 2,3 	1141 

R 	Ts■;s 
I: - 	0 003 0 11‘ 	0 0413 0 116 rt 0 003 0 118 :t 0 00:. U :1 4 	-± 0 003 0 Ii 	0 002 

34o = 3 04 	t_) ,  3 56 	0 0 1  3 05 	0 09 355 	01)41  
1  -5 	03* 

(112 	0 003 0.038 	0.002 u. 038 	0 002 0.03 	-: 0 002 0035 	,102 ..... 

_ 1 :2 	0.06 1 16 	006 1 15-: 	06 I 	1 - 	(3 04 133 1- 005 

Fern3le 

Ne.:7- -ps‘ 2 -- 5 	) 27 9 	0 2 -  8 	0 2 -  3 	0 - 2 - 	1.0 

U 	= 	00 -  0 4o4 0 405 = 0 009 0 473 	0 005 041 	- 	00.5 u .384 	0 00 -  

1 -  01 	42 is 96 	0 1 10 07 	0 32 I -  08 	0.35 1 -  32 	048 1 - 5 - 	52 

0 140 	i$J -  0.144 	0 004 0.159 	0 008 0 169 	0 008 0 150 	,41 141 0 155 	011001 

25  35 	0.1 -  5.72 	0.31 6.08 	025 552 	021 5 o: 	0.20 

A 	t 0.21 7 	=Li5 02.30 	0 006 0-227 r_ 0.008 0.2129 	0.005 0 219 	0 00f, 0.233 	0 000 

- 92 r_ 0 29 8.39 	0.26 8.13 	0.25 8.25 	0.19 5.03 	0 13 5 4: = 0.14 

Atoute 1 491 	064 1.400 	0 045 1.510 	0.050 1.527 	0 0 3 9 1.522 	0 051 1.635-: 0 050 
54 32 	2.10 53.25 	1.82 54.00 	1.08 55.05 	1.30 55 '5 	1.44 59.10 1- 	1.84 

.-v-s.Hute 0.256 	0 012 0.250 	0 010 0.273 	0 016 0 261 	0.013 0.255 	0 009 0.250 	0 009 
9 36 	0 46 9 10 	0 36 9.82 	0.64 9 3 7 	0 42 9.36 	0.33 9.0 7 	0.39 

Absolute 0.051 	0 002 0 049 -: 0.002 0.048 	0 003 0.049 	0 003 0 050 t 0.002 0.050 	0 003 
1 	0 05 1 7 - 	0 07 1.72 	0 08 1.77 	0.07 1.81 	.1- 0 06 1.81 	0 07 

• 	S,2nifrzar0v Jirterent P5.0.05 	from ;he control group by Williams' or Dunnett's test 

" Pfu 
Orgar we:ghis 304 8cd v.eigt -Its are gRen in grams: organ-weight-to-body-weight ratios are gRen as mg organ v.eight.g body weight 

mear 	standard error; 
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Organ Weight Analyses 	 F-5.  

TABLE F4 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice in the 16-Day Derrnal Study 
of Benzethonium Chloride 

Vehicle Control 6.3 mg!kg 12.5 mg'kg 25 mg:kg SOmgkg 100 mgkg 

Male 
5 5 5 5 5 4 

Necropsy body vit 2.5.1 ±- 04 25.3 -± 0.6 25.9 -± 0.4 26.5 ± 0.5 26.4 = 0.7 265 = 

Brain 
Absolute 0 472 =. 0.012 0.470 = 0.004 0.475 = 0.007 0.440 ± 0.014 0 455 ±- 0 012 0.454 = 	0 cr. --  

Relattve 18.83 = 0.68 18.63 ±- 0.45 18.37 ± 0.48 16.85 -± 0.55' 17.29 = 0.74' 17 17 -± 	1 . 
Heart 

Absolute 0.154 = 0.009 0.155 = 0 010 0.154 = 0.009 0.167 -± 0.008 0.155 ± 0.005 0.188 5.- 	0.01 - * 

Relative 6.14 ± 0.39 6.16 = 0.46 5.97 = 0.46 6.31 ± 0.17 5.89 ± 0.23 706 ± 0 53 
R 	1.:0dnen.. 

At,s,. ■ Lite 0.285 ± 0 008 0.2..83 ± 0 005 0.273 -± 0 014 0.273 = 0 008 0.262 ± 0 015 0.303 .-: (t 063 

Re!ative 11.34 ± 0.28 1120 -± 0 23 10 55 ± 0.44 10.32 -± 0.32 9.94 ± 063 11 45 ± 0 Lf 
Liser 

1.663 ± 0.01 7  1 615 ± 0 04' 1 689 ± 0.01' 1.737 ± 0 002 1.007 ± 0.074 1.35 -  

Rea;ise 4,6.25 = 	1.32 63.99 -± 	1.98 65 30 = 0 60 65.57 = 	1.17 63 75 -± 1 46 70 21 ± 2.02 

0.241 ± 0.014 h  0.20" = 0.006 0 230 -± 0 016 0.206 -± 0 003 0.222 -± 0.009 0 226 ± 	0 ,)1 ,) 
Re:ause 9.64 = 0 49 b  5.21 -± 0.27 8.88 -± 0 63 7 .81 ± 0.18' 5.39 = 0 2,4  

R. 	-re-ails 
0.112 ± 0 005 0.115 ± 0 003 0 109 -± 0.005 0 106 = 0 004 0 108 ± 0 04)5 0 112 -= 	u 94)5 

4 44 ± 0 1" 455 ± 0.21 R ,e:i;s.e 
 

420 ± 0 15 4.00 ± 0.11 405. ± 0.13 4 21 ± 0 12 

Abso;ute . 	0 052 5..- 0 004 0 052 ± 0 003 0 051 = 0.003 0 052 ± 0 004 0.041 ± 0 004 0.046 -± 0 00: 
Reative 2.07 -± 0 16 2. 05 -± 0 14 1 96 = 0.13 1.97 = 0 17 1.54 -± 0.16' 1 "2 ± 0.0 -  

Fern-tie 
r, < c 5 c c c 

Necrops 	-v--.ciy 	sst 21.2 = 0.5 21 6 -± 0.4 21.0 -± 0 4 21.3 ± 0.3 211 ± 0.3 20.9 ± 0.5 

0.460 = 0 012 042 = 0 007 0 455 = 0 009 045 -± 0 004 0 440 = 0 006 0 . 450 8: 	ti ,0:. 

21. - 1 ± 045 21.95 ± 0 (32 21.69 = 0 66 21.46 ± 0.18 20.8 -  -± 0.29 21.60 ± 0 44 

0.119 ± 0 0(_,-  0 12n ± 0 f.)04 0.123 -±. 0 004 0 124 ± 0 002 0 125 -L.- 0 005 0 130 -: 0 006' 
Rc:a;r,e 5 . 60 ± 0.23 5.55 ± 0 19 5.8 7  -± 0 25 5.84 -± 0.13 5 91 ± 0.22 6.54 ± 0 35* 

R 	K..,::-..e\ 
...\ t-,s.: , Wie 0.200 ± 0.008 0 190 ± 0 004 0.193 = 0.003 0 193 = 0.006 0.191 ± 0 006 0 206 ± 0 1)08 
Rciaiise 9 44 -2.- 	0.25 5.83 = 0.23 9.18 -± 0.22 9.06 ± 0 25 9.06 = 0.22 9.57 ± 0.2.2 

"_.'.er 
-,,,5,01ute 1.325 ± 0 016 1.33.4 -± 0.044 1.393 = 0 048 1.347 -± 0.016 1.392 = 0.028 1.401 = 006 
R eattve 62.67 = 1.30 61.81 ± 0.98 66.15 ± 149 63.36 5-. 	1.56 66.00 ± 0.73 66.97 = 	1.74' 

Absoiute 0.184 ± 0.007 0.213 -± 0.012 0.189 ± 0.006 0.196 -± 0.013 0.184 ± 0.004 0.186 -± 0 008 
Reat!ve 8. - 0 ±- 0.21 9.88 ± 0.56 8.97 ± 0.21 9.23 7.... 	0.61 8.75 = 0.27 8.8 7  ± 0.17 

Thv'mus 
. 307+,:;olute 0.069 ± 0.005 0.072 -± 0.003 0.066 -± 0.003 0.061 ± 0.005 0.061 ± 0.004 0.054 ± 0 006' 
ReiaL%e 3.23 -± 0.19 3.32 ± 0.09 3.11 ± 0.10 2.88 ± 0.23 2.90 -±- 0.18 2.59 ± 0.24' 

• 	 ditterent !Psi.) 05 trom the control group by. Williams' or Dunnett's test 
2  Organ weights and body weights are given in grams: organ-v.eight-to-body-weight ratios are gisen as mg organ weight,g body weight 

(mean ±- standard error). 
n=4 
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33.5 	1.0 	32.0 8: 0.7 32.5 .= 1.0 	32.4 	0.5 32 = 0 8 	31.4 	0 - 

F-6 	 Benzethonium Chloride. NTP TR 438 

- TABLE F5 
• W eights and Organ-Weight-to-Body-Weight Ratios for Mice in the 13-Week Dermal Study 
of Benzethonium Chloride' 

‘ehicie Control 	1.563 mg kg 	3.125 mg lkg 	6.25 mg kg 	12.5 rng kg 	25 mg Ikg 

It 
	

10 	 10 	 10 	 10 	 10 	 10 

Male 
Nezrops osay WI 

Brain 
Absoiute 
Reia;Ne 

1-4,earit 
Ar+sciuie 
Relatise 

:R. Koir m.  

Reiaiise 

Fir 	7es:is 

A. 
Se ai 

Fern ale 
Ne.:7 

97,7 

04 	1J 00 -  
14.01 =. 046 

0.170 = 0 005 
5 25 In 0.18 

0 329 = 0 011 
cs 	H24 

1. - 53 	044 

52.38 = 1 :3 

0: ; 
S 53 = 0 44 

0 11 -  = 0 003 
3 4 = 

0 042 = 0 003 
122 = 

2 -  5 

-■ !!: = 
01 = 

ri 	Jw1" 

0 21 - 	0 
- 92 = H29 

491 = 00.4 
54 	= 2.10 

.256 = 0.012 
9 30 = 0 46 

0051 = 0002 
=- 0. 05 

0 454 = 00' 
13 98 = 0.32 

0 1 76 	0 00.6 
540 8: 0.15 

0 323 = 00 " 
9 95 	,) 

, 003: 
51.80 = 1.11 

()I - 
S 85 8.- 0.40 

0 11F,  
04 1- 

O 0 002 

O 911.■ 
lt)Th ,= 0 4» 

0 , Vi4 
5 25 

0 	0 imk, 

8 39 = 0 20 

I 400 	0.48 

53.2.5 = 1 82 

0 250 8: 0 010 
9 lo 8: 0 3o 

00.49 =0.0432 
1 -- = 0 -  

0 453 0 009 
14 	= 0.41 

0 22 3  8: 0 007 6  
25 -I- 0 13 t' 

-- 0 012 

10 4: = 0 2.'s 

0058 

5 4 	1 00 

0 281 	0 013 
8 62 8: 0 26 

0 110 = 0 003 
3.5o 8: 0 0 7  

0 038 = 0002 

0 4t , 5 = 0 009 
100 8: 0 32 

0 159 i= 0 008 
5 - 2 8.- 0 31 

22 - 	0 00 8  
1.3 = 0 

1.510 8: 0 050 
54 00 .1- 1 08 

0 2 - 3 it- GOb6 
98 -.Li- 004 

0.048 	0.003 
1 7 2 008 

0,432 	0 0(:) 

14 61 z: 0.21 

0.183 = 0.004 
5.68 8: 0. 19 

0 339 = 0 013 
10 = 0 33 

1 -o4 = 0 03.o 
54 50 8: 0 82 

0.295 -, 0 010 
9 If 0 40 

0 118 = 0 002 
3 05 8: 0 09 

0 03- 0 002 
- H Ot  

0 4 - 3 = 
1 -  08 8: 0 35 

0 109 = P008 
0 , i18 = H2.5 

i) 229 

8 	= 0 19 

1 527 = 0 U39 
55 05 = 1 30 

0.261 ± 0 013 
93 = 0.32 

0.049 .= 0 003 
1 77 	0 0' 

0.480 8: 0.00 -  
15.18 :t 031' 

0.153 = 0 007 
5 08 = 0.13 

0 3.49  = 0 041 7  
0.2: .•  

1 521 = 0 052 
50 02 = 0 61" 

0223 = 0 018 
= 0 39 

0 114 -2: 0 003 

355 = H 0o 

	

0 03:3' 	0 002 

	

1 - 	0 04 

IMP, 

2232 = 0 4 

0 150 	0 0.c.lio 
f52 = 021 

0250 
= 013 

1.52: 	0.051 
5 5 - 5 .= 1 44 

0.255 8: 0.009 
9 36 = 0.33 

0.050 = 0.002 
1.81 = 0.06 

0 4o5 = 0 005 
14 So 8: 023 

0.1843 = 0 00o 
-- 	20* 

0 . 346 	( .ros 

11 03 I-. 0 1 7 " 

1 - So = 
5 -  0-  =- 	'83 '• 

0  

041 

0 11 - 	0 002 
35 = 0 03' 

0 042 

1 33 

454 = 	()ai - 
l -  5 -  = 0 5: 

0 : 55  8: 0 aiiiao 
o2 = 0 20 

0 233 = 0 0.1() 

432 2: 0 14 

1 o35 = 0 050 
59 10 	1 84 

0 250 8: 0.009 
9 07 .8: 0 39 

0 050 = 0.003 
181 = 

22 9 !I.- Oo 	2- .8 = 0 - 
	

22 	= 0 7 	2 - 	10 

• S 	arc Jifferent ?<0 05) from the control group 	Williams 	Dunnett s tem 

• br:ar i.eigr is and iasac.'s sgeighis are g'%•ell in grams. 0rg3n-weight-104-0d\ 	ratiOs are gisen as mg organ weightig hod ,. weight 
sIar4ar,..1 error 

Sc 
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Organ Weight Analyses 	 F-7 

TABLE F6 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice at the 15-Month Interim Evaluation 

in the 2-Year Dermal Study of Benzethonium Chloride 

Vehicle Control 0.15 mgikg 0.5 mg:kg 1.5 rng kg 

Male 
ri 10 9 9 10 

Necropsy body wt 51.2 ± 	1.2 52.0 .± 1.4 49 61.- 	1.7 50.2 ± 0.8 

L. Kidney 
Absolute 0.466 = 0.014 0.436 ± 0.013 0.433 -± 0.010 0 453 ± 0 010 

Relanve 9.12 ± 031 8.40 -±- 0.21 8.78 ± 0.23 9.05 -± 0.26 

R. KAney 
Absolute 0 485 ± 0.015 0.462 -± 0.011 0.450 :7 0.008 0.489 -I- 0 010 

Relative 9 48 = 0.29 8.92 -± 0.20 9.11 	± 0.22 9.78 ± 0.26 

Ly.er 
At,s,-)ute 3 2% ± 0.362 2.591 	± 0.142 2.9 7 8 ± 0.338 3.082 ± 0.358 

Relative 65 51 	± S ol 49 95 ± 2.65 o1.70 ± 9 23 61.60 	8-_ 	7 .3 7  

Female 
10 

Ne.sr7p5:, 	bocly 	‘,4 -1 50 S 	1 5 52.3 ± 0.9 515 	25 3 o 

L KJrrs 
0 :80-.L.- 0 00 7  0 303 ± 0 Olo 0 296 ± 0 005 30 -  ± 0 013. 

Fielato,e 5 55 rz 0 Go 5 7 7 	0.24 582 	0 19 04 	0 1 7  

0.29 7  ± 0 009 0.320-± 0.012 0.308  0 322 	0 015 
5 8Q ± 0 10 0.12 ± 0.18 6 Oo ± 025 t) 	o 23 

Absolute I 95v 	0 074 061 	0.068 b  2.224 ± 	090•c 2.154 ± 0 102 
Rela;o.e 38 82 ± 101 39.52 ± 0.55 b  42.09 -± 0. 7 5." 42 95 n 0.89•• 

• S , 27.0cans dttfcrent 	10 OS from ;he control group by Wiiliarns or Dunnett s teat 
••■ 	i 

a  Ortlan 'Aetgn', s and b.c•Kiy v‘eig8:s are g.tven in grams. organ-vye ■ ght -to-body - ,4eight ratios are gr% en as mg organ ,xelghl 	N 	,Ael ,zht 

	

me.an 	standard ,,Tror; 

n=n 
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G.2 	 Berizethonium Chloride. NTP TR 438 

CHEMICAL CHARACTERIZATION AND 
DOSE FORMULATION STUDIES 

PROCUREMENT AND CHARACTERIZATION OF BENZETHONIUM CHLORIDE 
United States Pharmacopeia (USP) grade benzethonium chloride was obtained from Rohm and Haas 
(Philadelphia, PA) in one lot (W0061), which was used throughout the 16-day, 13-week, and 2-year dermal 
studies. Identity, purity, and stability analyses were conducted by the analytical chemistry laboratory. 
Midwest Research Institute (Kansas City. MO). Reports on analyses performed in support of the 
benzethonium chloride studies are on file at the National Institute of Environmental Health Sciences 
(NIEHS). 

The chemical, a white powdered solid, was identified as benzethonium chloride by infrared, ultraviolet/ 
visible, and nuclear magnetic resonance spectroscopy. All spectra were consistent with the literature 
spectra (Sadtler Standard Spectra. Aldrich Library) of benzethonium chloride (Figures GI and G2). 

The purity was determined by elemental analyses, Karl Fischer water analysis, functional group titration. 
thin-layer chromatograptk (TLC), and high performance liquid chromatograptk (HPLC). For functional 
croup titration, samples vvere dissolved in 20 mL glacial acetic acid and 10 mL 2c -c mercury (II) acetate. 
The sample solutions were then titrated with 0.1 N perchloric acid and monitored potentiometrically using 
a combination pH m\' electrode filled with 3 M aqueous potassium chloride. TLC was performed on 
Silica Gel 60 F-254 plates using two solvent systems: A) n-butanoliwaterclacial acetic acid (66:17:1 7 ), and 
B.i acetone:concentrated ammonium hydroxide (90:10). Nicotinamide was used as a reference standard. 
Plates were examined under shortwave (254 nm) ultraviolet light and a spray of iodoplatinate reagent. 
High performance liquid chromatography was performed using a Waters 4Bondapak C. column usinc 
ultraviolet detection (280 nm) and a solvent system of 0.1 M methanesulfonic acid, in water, adjusted to 
pH 2.0 with 10 	sodium hydroxide:0.1 M methanesulfonic acid, in methanol, adjusted to pH 2.0 with 

s,)dium hydroxide (2080). The flow rate was 1.0 mL,Minute. 

Elemental analyses for carbon, hydrogen, nitrogen, and chlorine were in agreement with the theoretical 
values for henzethonium chloride. Karl Fischer water analysis indicated 0.6% 	0.3(s)c7,- water. 
Functional group titration indicated a purity: of 98.5(7( ±- 0.5%. -Thin-layer chromatography bY system A 
indicated a major spot and a trace impurity near the origin; system B indicated a major spot and a minor 
impurik near the oricin. High performance liquid chromatography detected a major peak and no 
impurities greater than or equal to 0.1% of the major peak area. The overall purity was determined to be 
creater than 98'7. 

The analytical chemistry laboratorY analyzed the chemical to determine if it met USP puritv requirements. 
The complete battery of L'SP analyses was performed as a supplement to the chemical characterization of 
benzethonium chloride. The USP tests included a test for chloride, reaction with nitric acid and mercuric 
chloride, as well as reaction with sodium nitrite. Further tests included determination of melting point 
range, weight loss on drying, residue on itznition, and containment of ammonium compounds. The assay 
\vas a titration with sodium tetraphenylboron and a bromophenol blue indicator. The melting point range 
v.as 161.2' to 161.4° C, and the test for weieit loss on dryin2 yielded a value of 0.4% -± 0.30k water. These 
values conform to the L'SP requirements for both analyses. The sample met USP specifications for the 
residue on ignition (0.007% -± 0.002%) and ammonium compounds (no perceptible amrnonium odor) 
tests. The titrimetric assay indicated that the sample contained 99.7%± 0.05% benzethonium chloride, 
which met L'SP requirements for purity. 
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Chemical Characterization and Dose Formulation 	 6-3 

Stability studies were performed by the analytical chemistry laboratory using the high performance liquid 
chromatography system previously described. These studies indicated that benzethonium chloride was 
stable as a bulk chemical for at least 2 weeks when stored protected from light at temperatures up to 
60° C. The bulk chemical was stored at room temperature protected from light. The stability of the 
chemical was monitored periodically using HPLC methods similar to those previously described. No 
degradation of the bulk chemical was observed. 

PREPARATION AND ANALYSIS OF DOSE FORMULATIONS 
Dose formulation solutions were prepared by mixing benzethonium chloride and 95 7c ethanol (USP grade) 
to give the required concentrations (Table G1). The dose formulations were prepared once for the 16-day 
studies and every 2 weeks for the 13-week and 2-year studies and stored protected from light in sealed 
glass vials at room temperature. Dose formulations were discarded 3 weeks after the date of preparation. 

Dose formulation stability studies were performed by the analytical chemistry laboratory. Aliquots of the 
0.03 mgimL formulation of benzethonium chloride were evaporated under nitrogen and redissolved in 
5 mL of internal standard solution (octanophenone, 0.1 rngirriL in acetonitrile). HPLC was performed 
using a Chromanetics Licrosorb RP-2 column, with a flow rate of 2.0 mL.minute, a mobile phase of 
water:acetonitrile:glacial acetic acid (30:69:1), with octanophenone added as an internal standard and 
ultraviolet detection at 2S0 nm. The stability of the benzethonium chloride dose formulation was 
confirmed for at least 3 weelcs at room temperature when stored protected from licht, and for 3 hours 
when exposed to light and air. 

Periodic analyses of the dose formulations of henzethonium chloride were conducted h ■, the study 
laboratory and the analytical chemistry laboratory using ethanol dilutions and subsequent determination of 
absorbance at 227 nm. The study laboratory analyzed the dose formulations once during the 16-day 
studies (Table G2), three times during the 13-week studies (Table G3), and approximately every 2 months 
during the 2-year studies (Table G4). All of the dose formulations from the 16-dav and 13-week studies 
we•rcfc 	tO be within 1) ,-T of the target concentrations. In the 2-Year study,9Sc-*/ 169 173i of the dose 
formulations analyzed were within 10q of the target concentrations. Results of the periodic referee 
analyses performed by the analytical chemistry laboratory were in agreement with the results obtained b“. 
the study laboraton. (Table G5i. 
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G-6 	 Benzetnium Chloride, NTP TR 438 

TOLE G I 
Preparation and Storage or Dose Formulations in the Dermal Studies of Benzethonium Chloride 

16-Da, Studies 
	

13-Week Studies 	 2 2tear Studies 

Preparation 
Benzethonium chlonde was weighed 
and transterreO to a graduated 
cNlinder and 957t- ethanol was added 
to obtain the desired s.olume 

Same as 16-day studies 	 16-day studies 

Chemical Lot Number 
WCou6I 	 Same as 16 -day studies 

Maximum Storage Time 
3 weeks 	 Same as 16-day studies 

Storage Conditions 
Stored a: room :ernptrature n sea!ed 	Same as lo-da ■. studies 

protected !rom 

Same as 16-day studies 

Sam, 	its-day studies 

Sarr.2 	:r■ -da. studies 

Studs Laboraton 
C._)Iumfms 	raicnes 

Cc amhus. rtH 

Referee Laboraton 
N'odwer Research irst.:ute 
Kansas Cts- . MO 

Same as 16-das studies 	 Sam 	'Ies-das stadies 

Same as 0-das studies 	 Same as In-da. studies 
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Chemical Characterization and Dose Formulation 	 G-7 

TABLE G2 
Results of Analysis of Dose Formulations Administered to Rats and Mice 
in the 16-Day Dermal Studies of Benzethonium Chloride 

	

Target 	 Determined 	% Difference 

Date Prepared 	Date Analyzed 	 Concentration 	Concentration b 	from Target 

	

(mg,ImL) 	 (mwmL) 

Rats 

Males 

12 December 1984 13 December 1984 6.0 

12.0 

240 

480 

9f).0 

5.93 

119 

23 6 

4 -  0 

94 8 

-I 

-1 

-2 

-2 

-1 

2" Decemr■er 1984 0 0 0 44 -- 

12.0 12."  

240 2-5 0 - 4 

480 49 t, -3 

Fe7:-..; 

12 De:cmher 1984 13 December 1984 40 4.0 7  - 2 

8.0 8.0" -1 

1c) 0 15 9 -1 

32.0 340 t, 

(1,1 0 631 -1 

2 -  December 1‘:+' 	 4.0 	 4.3 1' 	 +9 

	

9.0 	 8. 7 7 	 - 10 

	

1,0 	 lo.9 

	

32.0 	 33.7 	 4-5 

	

o4.0 	 Cob 4 

4-2 
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G-8 	 Benzethonium Chloride. NTP TR 438 

TABLE G2 
Results of Anal),sis of Dose Formulations Administered to Rats and Mice 

in the 16-Day Dermal Studies of Benzethonium Chloride (continued) 

Target 	 Determined 	% Difference 

Date Prepared 	Date Analyzed 	 Concentration 	Concentration b 	from Target 

(mg:mL) 3 	 (mg/mL) 

Ntice 

12 Decem her 1984 13 December 1984 1.5 1 55 , 3 

3.0 305  

6.0 6 06 +1 

12.0 

 

121 _.■.1 

240 23 o —:2 

2 7  aocember lo6-3` 15 15 

30 320 

6 0 6.5 7  —10 

12.0 	 12 7 	 —6 

240 	 25 0 	 —4 

	

a Dos.ng 	= 0 250 nTiL risi or 0.100 mL i . mice, For male rats. 6.0 mg..mL=6.3 mg/kg. 12.0 mg, mL=12.5 mg.kg. 
24.0 rng,m1=2.5 rn;kg: 48 mg, mL= 50 mg,kg: 9mg.mL =100 mg,kg For female rats. 4.0 mg, mL=6 3 mg.kg:  

	

0 mg. 	=12.5 rng.kg: 16 0 mg•miL=25 mg,kg: 32 mg:mL=50 rn&kg. 64 mmL=100 mg/kg For mice. 1.5 mg. mL=o 3 mg.kg:  
3.0 me,m1,. =12.5 mg.kg. h 0 mg, rnL = 25 m0,g 12 mg, mt=50 mg/kg1 24 mg, mL=100 mg,kg 
Recults of duplic.,ate analsses 
Ari:rnal 7o.cim s.ampim 
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Chemical Characterization ano Dose Formulation 
	 G-9 

TABLE G3 
Results of Analysis of Do.--e Torrnulations Administered to Rats and Mice 
in the 13-Week Dermal Studies of Benzethonium Chloride 

Target 	 Determined 
	

cc  Difference 

Date Prepared 	Date Analyzed 	 Concentration 	Concentration 
	

from Target 

(mg, mL) 	 (mg , m' 

Rats 

2.5 Apr11 1985 	 29 Apr.! 1985 	 1.563 	 1.58 

3.12.5 	 3.04 	 —4 

6.25 

 

6 41 

12.5 	 12. 7  

25.0 	 Zo 0 	 -4 

14 Ma \ 	 1.5o3 	 1 o0 

1125 	 313 	 --1 

o.25  

12.5 	 12.9 

25.0 	 25.0 

iune 1 0 .1 5 	 1.503 	 1 59 

3.125 	 3.10 

25 

12.5 	 130 

250 	 25 9 

26 	;9'i, f"" 	 1 503 	 1.60 

3 125 	 324 

0.25 	 0 4 -  

12.5 	 131 

250 	 26 

Board Draft 	 NOT FOR DISTRIBUTION OR ATTRIBUTION 



G-10 	 Benzethonium Chlonde. NTP TR 438 

TABLE G3 
Results of Analysis of Dose Formulations Administered to Rats and Mice 
in the 13-Week Dermal Studies of Benzethonium Chloride continued) 

Target 	 Determined 	c7c DifTerence 
Date Prepared 	Date Analyzed 	 Concentration 	 Concentration 	from Target 

fmgimL) 	 tmgml..) 

Rats continued) 

18 .11.11y 	1985 19 July 1985 1.563 1.55 -1 

3.12.5 303 -3 

6.25 0.12 -2 

12.5 12.2 -2 

25.0 24.5 ' 

50 li 50 4 

5 Auzust 1985' : 5o3 

3 1 - 5 

1 o0 

32.4 

-2 

-2 

12.5 12.o -1 

2.50 25 7 

.'■ lice 

25 Arn 	Q 8 5 2 9  Apri : 9 85 05 052. - 4 

1 0 0 ch•-■ —4 

211 202. —1 

4 0 4 00 

80 805 -1 

:4 Ma ,, 	1985' 0 5 0 519 4.4 

1.0 100 0 

2.0 1.99 -I 

40 403 -1 

80 805 -1-1 

o June 1985 7  June 1985 4.0 433 

10 June 1985 80 835 44- 4 
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TABLE G3 

Results of Analysis of Dose Formulations Administered to Rats and Mice 
in the 13-Week Dermal Studies of Benzethonium Chloride jcononued) 

Target 	 Determined 	cie Difference 
Date Prepared 	Date Analyzed 	 Concentration 	Concentration 	from Target 

(mgdmL) 	 (mg;m1.) 

Mice ,,continued) 

6 June 1985 

10 June 1985 e  

26 June 1985 d  

10 June 1985 

4.0 

8.0 

0.5 

4.38 

8.28 

0.486 

-10 

-4 

-3 

1.0 1.03 4-1 

2.0 1 94 _1 

10:,;ne 	i985 20 iune 1985 0.5 0 <0 o 

1.0 1.04 -4 

2.0 2.06 -3 

: 9 85 19 july 	;985 05 0 48 —4 

1.0 09' 

20 2 00 0 

4.0 393 -2 

8.0 - 93 -1 

16 0 15 ° -1 

5 Augus 	1985 0 5 0 48' -  

1.0 1.01 

20 2 00 0 

4.0 422  

8.0 8 lo , 2 

16 0 16.1 4-1 

The dosing solume was adjusted weekly following mean body weight measurements, but did not ceccee 	for rats or 100 
for mice. For rats. 1.563 mg;mL=1.563 mgrkg: 3.125 mgmL=3.125 mglq: 6.15 mgmL=6.25 mglg: 12.5 mgimL=12.5 mg,kg. 
25 mg;mL=25 mglsg. For mice. 0.5 mgmL=1.563 mg:kg; 1 mg/rnL=3.123 mglg: 2 mg,mL=o.25 mg.rkg: 4 rngi'mL=12..5 mg,kg: 
S mg,mL=15 mg.kg 
Results of duplicate analyses 
Animal room samples 
Result is aserage of analysis of three samples 
Because of an intertenng static charge on the prep balance samples onginally mixed on o June 1985 were remixed and reanalyzed 
un 10 lane 1985. 
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G-I2 	 Benzethonium Chloride. NTP TR 438 

TABLE G4 
Results of Analysis of Dose Formulations Administered to Rats and Mice 
in the 2-Year Dermal Studies of Benzethonium Chloride 

Target 	 Determined 	% Difference 
Date Prepared 	Date Analyzed 	 Concentration' 	Concentration b 	from Target 

Itrig/mL) 	 Img . mLi 

Rats 

9 June 1987 11 June 1987 0.15 0.149` -1 
0 25 0.249 c  
0.5 0.497 -1 
0.83 0.829 
1.5 1.52 -1 
2.5 2.51 

23 iune 198 -  0 15 0 1'0' -13 
0.25 0 2.50' 

510 

0 53 0 542 -1 
1 	53 

-3 

24 Sue 198 7'1  0 15 0 :54' 

Au:zusr 	198 7  O 15 :49' 

025 
05 
0 53 

0 5ii" 

834 
1.5 155 -3 

254 -2 

:95 7  Oc;( her 198 7  0.5 49 

0.53 0 519 
1.5 1.52 
2.5 2 50 

Oc:(.07ser 	19 7  015 0 141 
0.25 0 238 

D -.!-ser 1 	De:erner 0 15 0 145 -3 
0 25 II 246 -2 
0 5 0 49 -  -1 

53 0 81 7  
1.5 1 49 -1 
2.5 2 49 0 

4 januan. 1988j  0.15 0 160 -11 
0.25 0 2 -' -  -11 
0.5 0 53' 
0 83 0 870 
1.5 159 
2.5 2 oe 

anuan; 1988 21 Januar.. 1988 015 0 146 -3 
0.25 0 240 -2 
0.5 0 50: 0 
0.83 0 827 0 
15 1.5: -1 
2.5 2.51 0 
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Tki, G3 
Rec 	of Analysis of Dose Formulations Administered to Rats and Mice 
in t 	13-Week Dermal Studies of Benzethonium Chloride (continued) 

Target 	 Determined 	% Difference 

I. 	Prepared 	Date Analyzed 	 Concentration 	 Concentration 	from Target 

(rngirtiL) 	 (mg;mL) 

Mi 	-,tinued) 

,q5 26 June 1985 d  4.0 4 38 +10 

8.0 8.2.8 -4 

lu t985` 10 June 1985 0.5 0 486 -3 

10 1 03 *3 

2.0 1 94 -3 

.9S5 20 June 1985 0.5 0 50 

10 104 

2.0 200 - -; 

19 July 1985 0 5 0 4R -4 

1.0 0 9 - 1 

2.0 200 

4.0 393 -- 

80 7 93 -1 

10 0 159 

5 	Auzust 	1985 05 0 4 ,t" - 1  

10 101 ±1 

2.0 2.90 0 

40 42 -6 

80 8.10 +2 

16.0 lu 	1 +1 

The dosIng solume was adjusted weekly following mean body weight measurements. but did not exceed 300 AL for rats or 100 td_ 
for mice For rats. 1.563 mg,mL=1.563 mg,kg, 3.125 mg/mL=3.125 mg/kg: 6.25 mgmL=6.25 mglsg, 12.5 mg/mL=12.5 mg.kg, 
25 mg. mL=2.5 mg:kg. For mice, 0.5 mgmL=1.563 mg,kg. 1 mgmL=3.125 mglig: 2 mg,mL=6.25 mg:kg: 4 mg,ML=12.5 mg,kg. 
S mg 2_5 mg,lsg. 
Resul:s of duplicate analyses 
Animal mom samplin 
Result is average of analysis of three samples 
Because of an interfenng static charge on the prep balance, samples originally mIxed on o June 1985 were remixed and reana)7ed 
on :0 June 1985. 
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TABLE G4 

Results o .nal ■ sis of Dose Formulations Administered to Rats and Mice 
in the 2:1 :r Dermal Studies of Benzethonium Chloride (continued) 

Target 	 Determined 	% Difference 
Date Prt 	ed 	Date Analyzed 	 Concentration 	 Concentration 	from Target 

(mg/mL) 	 (mg mL) 

Rats (con. 

16 March 17 March 1988 0.15 
0. 7 5 
0.5 
0.83 
1.5 
2.5 

0.146 

0.250 
0 489 
0.83 7  
1.53 
2.53 

-3 
0 

-2 
-4-1 
-2 
+ I 

11 	Nla, 	11' 12 Mav 1988 0.15 0 150 0 
0.25 0 249 0 
05 0499 0 
0.83 0 53 -  -1 
1.5 1.54 -3 
2.5 2 txl - 4 

2n Mas. 015 0.155 -3 

02.5 0 255 +2 
0.5 0.502 0 
0.83 055 -3 

1.5 152 4-1 
-._ 2.54 -2 

1c7, S.S u.15 0.140 -3 
0.15 0.243 -3 
0.5 0 487 -3 
0.83 0.80 7  -3 
1.5 1 47 -2 
2.5 2.44 -2 

31 	A.jsi 	1Q88 0.15 0 	l..1 - 1 
0.2.5 0.24o -2 
0.5 0 490 -2 
083 0 515 -2 
1.5 1 49 -1 
2.5 247 -1 

20 Seplernbr 1'4 38 25 September 1988 0.15 0.149 -1 
0.25 0.251 0 
0.5 0.500 0 
0.83 0.828 -1 
1.5 1.54 -.3 
2.5 2.52 -1 

14 November 1988 j  0.15 0 161 -o- 7  

0.2.5 0.261 -0- 4 

0.5 0 509 +2 
0.83 0.850 , 2 
1.5 1.55  
2.5 2.54 -+2 
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G-14 	 Benzethonium Chloride, NTP TR 438 

TABLE G4 
Results of knalysis of Dose Formulations Administered to Rats and Mice 
in the 2-Year Dermal Studies of Benzethonium Chloride (continued) 

Target 	 Determined 	% Difference 
Date Prepared 	Date Analyzed 	 Concentration 	 Concentration 	from Target 

(mg'mL) 	 (mg ml.,) 

Rats !continued) 

27 December 1988 29 December 1988 0.15 0 148 -1 
0.2.5 0 246 -2 
0.5 0 504 +1 
0.83 0.823 -1 
1.5 1.50 0 
2.5 2.48 -I 

22 February 1989 23 Febr-uars .  1989 0.15 0 15 7  
025  

0 5 0 525 
083 0 8 —  -n 

1 	5 152 
25 21 

:989 20 .A,8n; 	1989 0.15 0 149 -1 
0.25 11 24e -2 
0.5 0 493 
0.83 090 -1 
1.5 149 -1 

< 2.4 7  -1 

I. 089d  !3.15 0 157 +5 

0.23 0 249 0 
0.5 0 505 +1 
053 083 -1 

1.5 151 +.1 

.._ ' ' 2.49 0 

Mice 

jJ8e 198" 15 _lune 	:98 7  006 u 066 0 
02 0 196` -2 
0 n 0 595 -1 

2'4 June 195"J  0 Oo 0 0658 +10 
0.2 0.204 -2 
0.6 0.613 +2 

5 Aucust 198" n August 198" 006 0 054' -4 
0.2 0 198' -1 
0 6 0 604 +1 

30 Sepiernber 198" 1 October 1987 0 06 0 0561 --b 
0. 2 0 195 -2 
0 6 0 603 +1 
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Chemical Characteriz.ation and Dose Formulation 	 G-15 

TABLE G4 

Results of Analysis of Dose Formulations Administered to Rats and Mice 
in the 2-Year Dermal Studies of Benzethonium Chloride (continued) 

Target 	 Determined 	ck Difference 
Date Prepared 	Date Analyzed 	 Concentration 	 Concentration 	from Target 

tmg,lmL) 	 tmg, mL) 

Mice (continued) 

9 December 198' 10 December 198 7  

4 Januar.' 1988 d  

0.06 
0.2 
0.6 

0.06 

0.055 
0 198 
0.589 

0.05o 

-8 
-1 
-2 

-- 
0.2 0.211 4-6 
0 o 0.o27 +5 

:0 Januar. 1988 :1 Januar. 	1988 006 0 058 -3 

O.:. 0.198 -1 
0 o 0 5 94 -1 

10 March ;988 1 -  Marcn 1988 0 06 0 058 
0.2 0 193 -1 
0 o 0 582 

11 May 1 0 88 12 May 1 988 0 06 0 059 -2 
0.2 0 201 -1 
0.o 0.509 u 

2o Ma‘, 	988d  tt 06 0.059 -2 
02 0.204 
0 o 0 blo -3 

5 Jut. 	1 9 8.8 o Jui ■, 	1 9 88 0.06 0 058 -3 
0.2 0 194 -3 
0 b 0.585 -2 

30 At.g4st 	'986 31 August 1988 0 06 0 061 -2 
0.2 019 -1 
0.6 0_585 -2 

:o 	octr-, r-set- 	195:,-.; 2.t,  October 1988 0 06 0.063 -5 
0.2 0.201  
0.6 0 59 -  0 

14 No%ember 1988 d  006 0.063 - 5 
0.2 0.203 -1-2 
0.6 0.005 - 1 

2 -  December 1988 29 December 1988 006 0.059 -2 
0.2 0 1% -2 
0.6 0.590 -2 

22 Februars. 1988 23 February 1988 0.06 0 062 -3 
0.2 0.210 _5 
0.6 0.623 -,- 4 
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6-16 	 Benzethonium CHoride. NTP TR 43.8 

TABLE G4 
Results of Analysis of Dose Formulations Administered to Rats and Mice 
in the 2-Year Dermal Studies of Benzethonium Chloride (continued) 

Target 	 Determined 	qc Difference 

Date Prepared 	Date Analyzed 	 Concentration 	Concentration 	from Target 

( mg, mL) 	 (mg'mL) 

Mice (continued') 

19 Apnl 1988 20 April 1988 0.06 0 058 -3 

0.2 0.198 -1 
0.6 0.585 -2 

2 Ya ■, 1989 0.06 0 0 - 3 4-22 
0.2 0 206 ,..3 
0 6 0 619 -3 

a The -.1 ,as-Ing volzme was basec on mean 	v.e:gh( measurements and ranged fmm 83-2% 1.4. L for mae rats. 95-31 -  ;12- ter femax 

ra:s 3rd 50-13: ihL for male and female mice For male rats. 0.25 m; mL=.- - 0 15 mgAg. 0.83 	mL =0 mg:kg. 
Z 5 m; mL =1.5 mg.ltg For lernale nts 1  .5 m -;mL--- 0 15 mOtg. 0.5 mg,mL=0.5 rn.,.:Kg. 1.5 mgrnL=1.5 mg,lq For 
0 L.w,  77. g, L 	mg 0.2 mg, mL =0.5 7nzkiz. 0o m&mL=1.5 mg.1g. 
Rcsos r)f duo uacartavscs 

of sm .ge  3nalysis 
rp01-7-1 sample 
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Chemical Characteriz.ation and Dose Formulation 

TABLE G5 
Results of Referee Analysis of Dose Formulations Administered to Rats and Mice 
in the 2-Year Dermal Studies of Benze.honium Chloride 

Determined Concentration img mti 

Date Mixed 

Target Concentration 

img mLi 

Study 

Laborator? 

Referee 

Laboratory b  

13 Wetks  

Z5 Aprti 1985 . 0 0 96 104 	01 

18 July 1985 8.0 93 7 94 1- 001 

2 Years 

Rats 

9  June :98 -  249 1 	12 	0 0' 

829 0 930 L- 	0.02 

1: May 1988 2.5 2 60 251 	001 

:° Apr- :9 ,7m 093 0820 0 922 	0o3 

Mice 

Q Dee - 9e 02 0 198' 0 193 1- 0 	)8 

CicIoh,e7 	1988 0 06 II 063 0093 = iJ0002. 

ana ,yst-, 
r Ls 	;7,7HZ.3tC 3nap,!,,Th 

P\ on or ths  

Bl).1rd Draft 	 NOT FOR DISTRIBUTION OR ATTRIBUTION 



G-I8 	 Benzethonium Chloride. NTP TR 438 

NOT FOR DISTRIBUTION OR ATTRIBUTION 
	

Board Draft 



APPENDIX H 
INGREDIENTS, NUTRIENT COMPOSITION, 

AND CONTAMINANT LEVELS 
IN NIH-07 RAT AND MOUSE RATION 

TA13LE 111 	Ingredients of NIH-07 Rat and Mouse Ration 	  H-2 
TABLE IL 	Vitamins and Minerals in NIII-07 Rat and Mouse Ration 	  H-2 
TABLE ID 	Nutrient Composition of NIII-07 Rat and Mouse Ration 	  H-3 
TABLE 	Contaminant Levels in NIH-07 Rat and Mouse Ration 	  H-4 

Board Draft 	 NOT FOR DISTRIBUTION OR ATTRIBUTION 



11-2 	 Benzethonium Chloride, NTP TR 438 

TABLE ill 
Ingredients of NIH-07 Rat and Mouse Ration' 

Ingredient.s5 	 Percent by Weight 

Ground #2 yellosk shelled corn 	 24.50 

Ground hard winter Aheat 	 23 00 
Soybean meal (49% protein) 	 12.00 

F:sh meal (60% protein) 	 10.00 

Wheat middlings 	 10.00 

Dned skim milk 	 5.00 

AIfalfa meal (dehydrated. 1 -% protein) 	 4.00 

Corn gluten meal (607c protein) 	 3.00 

Soy oil 	 2.50 

Dned bresYer's yeast 	 2.00 
Dry molasses 	 1.50 

Dicalcium phosphate 	 1.2 5  

Ground limestone 	 0.50 

Salt 	 0.50 

Premi_xes ,...itarnin and mineral) 	 0 25 

NCI, 19 - 6: NIEL 19'g 
,ngre ,..en:s were ground to pass through a L;r.S. S;andard Screen No In before tve:ng mLsed 

T.A.BLE 112 
Vitamins and Minerak in NIII-07 Rat and Mouse Ration' 

Amount 	 Source 

Vitamins 

A 

ace'.3;t: 

Fok 

acid 

,mine 

r:Idsine 

Biotin 

5 500 coo ft' 

4.r)00 

2.S g 

20 000 it: 
(x.t 0 g 

2 Z g 
30 0 g 

g 
3 4 g 

100 g 
4.1.100 kig 

g 
14,10 mg 

StatIlized vitamin A palmitate or acetate 

D-activated anirna s:erol 

Menadione 

Choline ehlkonde 

d-Calcium pantolhenate 

Thtamine mononitrate 

Pyndoxme hydrochloride 
d-Biotin 

Minerals 
Iron 	 120 0 g 	 Iron sulfate 
Manganese 	 60 0 g 	 Manganous oxide 
Zmc 	 IoU g 	 Zinc oxide 
Co7per 	 4.0 g 	 Copper sulfate 

	

1.4 g 	 Calcium iodate 
Cobalt 	 0.4 g 	 Cobalt carbonate 

a  Per lOrl 	ft of ionished product 
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Feed Analyses 
	 H-3 

TABLE 113 
Nutrient Composition of NIH-07 Rat and Mouse Ration 

Nutrient 

Mean ± Standard 
Deviation Range Number of Samples 

Protein (1- by weight) 22.76 -= 0.79 21 70 - 24.20 

Crude Fat (% by weight) 5.39it 0.37 4.60 - 5.90 

Crude Fiber (% b!. weight) 3.52 	0.31 2.80 - 4.20 lc 

Ash (% t8 weight) 6.81 	0.25 6.26 - 7 30 25 

Amino Acids (% of total diet) 
Arginine 1.28 7  = 0.084 1.100 - 1.390 10 

Cystine 0.306 -I- 0 075 0.181 - 0.400 10 

Glycine 1.160 -1- 0.050 1.060 - 1.220 10 

Histidine 0.580 -L- 0.024 0.531 - 0.608 10 

Isoleucine 0.917 -.1.- 0.034 0.867 - 0 965 10 

Leucine 1.972 	-.... 	0.052 1.850 - 2.040 10 

Lysine 1.27 3 It- 0 051 1.200 - 1.3 7 0 10 

Methionine 0.437  -1- 0.115 0 306 - 0.o99 10 

PhenvIalanine 0.994 -- 0.125 0 665 - 1.110 10 

Thret-mine 0 8.90 = 0.055 0.824 - 0 985 10 

Trsiptophan 0.223 	-.1- 0.160 0 107 - 0671 10 

Ts rosine 0 67 7  -..: 0 105 0.564 - 0 7 44 10 

Vaiine 1 049:.-. 0 057 0 962 - 1.170 10 

Essential Fatty. Acids (e7r of total diet) 
Linoleic 23.89 	0 233 1 530 - 2 5 7 0 

L.noienic 0 27" 	0 036 0.210 - 0.320 9 

‘ icaniins 
Vitamin A i ft: 'Kg) 0. 7 50 = 1.439 4,430 - 10.460 25 

Vitamin D :1:: litg) 4,450 = 	1.382 3.000 - 0.300 4 

a-Toicopheroi i, pprn) 3o.9:: 	ti.-_ 	9.32 22.5 - 48.9 9 

Thiamine ti pprn) 18.64 	-.: 	2.12 14 0 - 230 ric 

12.Pellas it- 	ppm) 7 .92 -....- 	0.93 6.10 - 9.00 10 

N.acin i ppm i 100.95 -I- 25.92 65 0 - 150 0 9 

Paniothunic Acid , ppm) 3,4)31) = 300 230 - 34 o 10 

ridoxinc. , ppm) 925 	2 62 5.o0 - 140 10 

F.Jiiic 	Ac..1 	ppm, 2 51 	-2.-  0 64 1.80 - 3.70 10 

BiC[111 	, pm i 0 26 7  -_-_ 0.049 0 19 - 035 10 

Vitamin 3 ::  ' ppb i 40.14 .-_- 20 04 10.0 - 65 0 10 

Choline i ppm ) 3.068 	-2-. 	314 2.400 - 3.430 9 

NIinerals 
Calcium , (7r) 1.29 	-..ti 	012 1.00 - 1.54 i-i 

Phosphorus i `7r ) 0.95 = 0.04 0.86 - 1.00 25 

Potassium ,7,- ) 08.8 	1-  0.067 02 - 0.971 8 

Chioride 	c7r ) 0.52o = 0.092 0.380 - 0 (1)35 8 

Sodium . i7r) 0.315 = 0.344 0.258 - 0.370 10 

Magnesium :7,- ) 0.1o8 = 0.008 0.151 - 0.180 10 

Sul(ur 	ii 'i7( 	) 0.274 =7 0.063 0205. 	- 0 420 10 

Iron 	pprri ) 356.2 :.-. 90.0 255.0 - 523.0 10 

Manganese ( ppm ) 92.24 = 5.35 81. 7 0 - 99 40 10 

Zinc i ppm) 58.14 Iti 991 46.10 - 81.o0 10 

Copper ( ppm) 11.50 -_-.. 	2.40 8.090 - 15.39 10 
Iodine i ppm) 3. 7 0-= 	114 1.52 - 5.83 10 

Chromium i . ppm i 1 7 1 	:ti 045 0.85 - 2.09 9 

Cobalt 	ppm ) 0 7 9 7  = 023 0 490 - 1.150 6 
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11-1 	 Benzethonium Chloride. NTP TR 438 

TABLE H4 
Contaminant Levels in NIH-07 Rat and Mouse Ration 

Mean -± Standard 
Deviation' 
	

Range 	 Number of Samples 

Contaminants 
Arsenic (ppm) 	 0.18 -..t 0.12 	 0.05 - 0.55 

Cadmium (ppm) 	 0.10 = 0.02 	<0.10 - 0.20 

Lead (ppm) 	 0.32 -..t 0.26 	 0.05 - 1.00 

Mercury (ppm) 	 0.05 = 0.01 	 0.05 - 0.11 

Selenium (ppm) b 	 0.39 = 0.20 	 0.16 - 1.21 

Aflatouns (ppb) 	 <5.0 

Nitrate nitrogen (ppm 	 20 04 -1- 7.55 	 9.90 - 39.0 

Nitrite nitrogen (pprn;` 	 0.19 e. 0.14 	<0.10 - 0.60 

BHA (ppm)a 	 1.38 = 0.51 	<0.10 - 3.00 

BHT (ppmJ j 	 1.12 -1- 0.52 	<0 10 - 3 00 

Aerobic plate coun! 	 132.320 -2-. 192.307 	13.000 - 940.000 

Coittorm MPN.g,g- 	 5560 .1-. 219.5 7 	3.00 - 11.0 

E coh ,MPN gi 	 3.04 -:: 0.20 	 3.00 - 4.00 

NIPN•.: 	 Nepti‘e 

Total Nitrosoamintt -s 	 10.(35 = 4 99 	 3.043 - 20 00 

..v-Nitrosodimethy137,...-... '770 	 8.30 -:.- 4 62 	 2.60 - 1901)   

.\ . -Ntrosopyrrai id -',c . 	. 	 2.346 = 1.43 	 0 90 - 5.40 

Pesticides (ppm) 
a-BHC' 	 «) 01 

<0 02 

y.OHC 	 <0 01 
<0 01 

<0 01 

Heptacnwr epcAk.:e 	 <0 01 

DDE 	 <0 01 
<0 01 

'VDT 	 <I) 01 

PCB 	 <0 01 

<0 ))1 
'r <I) (IS 

<0 01 

<0 01 
<0 01 
<0 05 

T.A..t;,nnene 	 <0 1 

PCBs 	 <0 

R,nnnei 	 <0 01 
<0 02 

Tntnion 	 <0 05 

IDIaLnon 	 <0 

Me:nt,; panathion 	 <0 02 

Etn\ ; pat-athion 	 <0 02 

Maiathton 	 0 19 

• 

0 1 7  

Endosuilan 1 	 <0.01 

Endst:Itan 11 	 <0 01 

Enc,)suitan sot:ate 	 <0 03 

<0 05 - 0.60 

25 
25 
25 

15 
2.5 

- 
2.5 

25 

Sc 

S c 

2.5 

15 
-, f  

S c 

S c 
ZS 

, e 

25 

15 

25 
15 
25 

S c 

2.5 
n< 

25 

25 
Sc 

Sc 
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Feed Analyses 	 H-5 

TABLE 114 
Contaminant Levels in NIH-07 Rat and Mouse Ration (continued) 

For values less than the limit of detection, the detection limit is given as the mean. 
One lot milled on 2 March 1989 contained more than 0.65 ppm. A11 other lots measured less than or equal to the detection 1;mit 

Sources of contamination: alfalfa, grains, and fish meal 

Sources of contamination. soy oil and fish meal 

CFU= colony forming unit 
One lot milled on 5 November 1987 contained more than 600.000 CFU , g. 

MPN = most probable number 
A1I values were corrected for percent recovery. 

BHC is hmachlorocycloharcane or benzene hccachlonde 
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APPENDIX I 
SENTINEL ANIMAL PROGRAM 

METHODS 	  1-2 
TABLE 11 	Murine Virus Antibody Determinations for Rats and Mice 

in the 13-Week and 2-Year Dermal Studies of Benzethonium Chloride  	1-4 

1-1 
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1-2 	 Benzethonium Chloride, NTP TR 438 

SENTINEL ANIMAL PROGRAM 
METHODS 
Rodents used in the Carcinogenesis Program of the National Toxicolog Program are produced in 
optimally clean facilities to eliminate potential pathogens that may affect study results. The Sentinel 
Animal Program is part of the periodic monitoring of animal health that occurs during the toxicologic 
evaluation of chemical compounds. Under this program, the disease state of the rodents is monitored via 
serolo2, on sera from extra (sentinel) animals in the study rooms. These animals and the study animals 
are subject to identical environmental conditions. The sentinel animals come from the same production 
source and weanling groups as the animals used for the studies of chemical compounds. 

Rats 
At the end of the 13-week study, samples for viral screening were collected from five male and five female 
vehicle control rats. These samples were processed appropriately and submitted to Microbiological 
Associates, Inc. (Bethesda, MD), for viral titer screening. The following tests were performed on the sera: 

Nlethod of Analysis 	 Time of Analysis  
EL:SA 

Mycopiasma arthritidis 	 Study termination 
Mycoplasnza pulmonis 	 Study termination 
PVM (pneumonia virus of mice) 	 Study termination 
RCV SDA (rat coronavirus sialodacrvoadenitis virus) 	Study termination 
Sendai 	 Stud). termination 

Hemavlutination Inhibition 
H-1 (TooIan's H-1 virus) 	 Study termination 
KRV ( Kilham rat virus) 	 Study termination 

Prior to the beginning of the 2-year study, blood was collected once (during one quarantine screening) 
from five male and five female rats. Serum samples were also collected from five male and five female rats 
at 6. 12, and 1S months into the study and from five male and five female high-dose rats at the end of the 
stud% (24 months). Blood from each collection was processed appropriately . , shipped to Microbiological 
Associates, Inc.. and screened for the following: 

nf 	 Time of Anal\ si  

ELI S .A 

	

f. ‘7,--ri;rir:Ls• 	 24 months 

	

puinzonis 	 24 months 
PV'M 	 Quarantine, 6. 12, 18, and 24 months 
RCV SDA 	 Quarantine. 6, 12, 18, and 24 months 
Sendai 	 Quarantine, 6, 12. 18, and 24 months 

Hemacttalutination Inhibition 
H-1 	 Quarantine. 6, 12, 18, and 24 months 
KRV 	 Quarantine, 6, 12. 18, and 24 months 
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Sentinel Animal Program 	 1-3 

Mice 
At the end of the 13-week stu,-;\,., samples for viral screening were collected from five male and five female 
vehicle control mice. These samples were processed appropriately and submitted to Microbiological 
Associates, Inc., for viral titer screening. The following tests were performed on the sera: 

Method of Analysis 	 Time of Analysis  
Complement Fixation 

LCM (lymphocytic chortc.meningitis virus) 	 Study termination 
ELISA 

Ectromelia virus 	 Study termination 
GDVII (mouse encepha. 	virus) 	 Study termination 
Mouse adenoma virus 	 Study termination 
MHV (mouse hepatitis virast . ) 	 Study termination 
M. arthriticlis 	 Study' termination 
M. pulmonis 	 Study termination 
PVM 	 Study termination 
Reovirus 3 	 Study termination 
Sendai 	 Stud‘ termination 

Hemagglutination Inhibition 
K (raposavirus) 	 Study termination 
MVM (minute virus of rnics)i 	 Stud); termination 
Pol ■,oma virus 	 Study termination 

Irnmunofluorescence Assay 
EDIM (epizootic diarrhea of infant mice) 	 Study termination 

Prior to the beginning of the 2-year study, blood was collected once (during one quarantine screening) 
from five male and five female mice. Serum samples were also collected from five males and five females 
at 6. 12, and 18 months into the stud\, and from five male and five female high-dose mice at Lbt. end of ,1-1,C 
stud ■, (24 months). In add): 	an unscheduled screening was conducted on five male and five female 
vehicle control mice at about 22 months into the study. Blood from each collection was processed 
appropriatel. shipped to Microbioloizical Associates. Inc., and screened for the following: 

Method of Analysis 	 Time of Analysis 
ELISA 

Ectromelia virus 	 Quarantine, 6, 12. 18, 22. and 24 months 
GDVII 	 Quarantine. 6. 12. 18, 22, and 24 months 
LCM 	 Quarantine, 6, and 12 months 
MVN1 	 Quarantine, 6, 12, 18, 22, and 24 months 
Mouse adenoma virus 	 Quarantine, 6, 12, 18, 22, and 24 months 
MHV 	 Quarantine, 6, 12, 18, 22, and 24 months 
M. arthnotlis 	 24 months 

piiirnonls 	 24 months 
PVM 	 Quarantine, 6, 12, 18, 22, and 24 months 
Reovirus 3 	 Quarantine, 6, 18, 22, and 24 months 
Sendai 	 Quarantine. 6, 12, 18, 22, and 24 months 

Hemagglutination Inhibition 
Quarantine, 6, 12, 18, 22, and 24 months 

Polvoma virus 	 Quarantine, 6, 12, 18, 22, and 24 months 
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Benzethonium Chloride, NTP TR 438 

Nike (continued) 

Method of Analysis 	 Time of Analysis 
Immunofluorescence Assay 

EDIM 	 Quarantine, 6, 12, 18, 22, and 24 months 
LCM 	 18, 22, and 24 months 
Reovirus 3 	 12 months 

Serolog", results are presented in Table 11. 

TABLE II 
Murine Virus Antibod .),  Determinations for Rats and Mice in the 13-Week and 2-Year Dermal Studies 
of Benzethonium Chloride 

Intenal 
	

Incidence of Antibody 	 Positive Serologic 

in Sentinel Animals 	 Reaction for 

13-Week Studies 

Rats 

Stud ■. errnmaiion 	 1,10 

Mice 

StLvd .  termination 	 010 	 None positive 

2-Year Studies 

Rats 

Qua:an:me screening 	 010 	 None positive 

o montris 	 0.10 	 None positive 
12 tno iths 	 010 	 None positive 

IS mcriths 	 010 	 None positive 
:4 months 	 2110 	 M. arthnudz a  

Quarantine screening 
o months 

12 months 
IS months 
22 months 
24 months 

010 	 None positive 
0 , 10 	 None positive 
010 	 None positive 
0 10 	 None positive 
7'10 	 Mouse hepatitis virus 
8,10 	 Mouse hepatitis virus 

Posathie _Nycopia.srna anhntraz 
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ABSTRACT 

A subchronic study was conducted in which ten B6C3F1 mice of each 

sex were administered 25, 12.5, 6.25, 3.125, 1.563, or 0 mg/kg benzethonium 

chloride dermally (five times per week) for 13 weeks. No mortality occurred 

during this study. Chemical administration produced an initial irritation or 

redness, crustiness, depigmentation of fur, and thickening of the skin in the 

dosed area predominately in high dose mice of both sexes. All male dose 

groups and the 12.5 and 25 mg/kg female dose groups exhibited a depression in 

differential weight gain relative to their respective control group over the 

course of the study. This effect was dose-related in males (at the 6.25 mg/kg 

level and above) but not in the female dose groups. At study termination, no 

consistent or biologically significant alterations were seen between treated 

and control mice of either sex in mean organ absolute weights or in the organ 

weight to body weight or brain weight ratios. Upon histopathological examina-

tion, chemically-induced microscopic abnormalities were restricted to the 

dosed area. Epidermal hyperkeratosis and acanthosis occurred in all benzethon-

ium chloride dose groups of both sexes. Necrotizing epidermal inflammation 

was restricted to one male mouse at the 12.5 mg/kg dose level and to several 

mice of both sexes at the 25.0 mg/kg dose level. Chronic dermal inflammation 

occurred mainly at the 6.25 mg/kg dose level and above in mice of both sexes. 

A summary of the results of this study is presented in Table 1. 
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SUMMARY OF TOX ICOLOGIC  DATA FOR MI CE ON THE DERMAL  SUBCHRONIC ST UDY OF BE NZETHONIUM  CHLORIDE  IN B6C 3F 1 MI CE 
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ABSTRACT 

A subchronic dermal toxicity study of benzethonium chloride was con-

ducted in young adult Fischer 344 rats. The test chemical, formulated in 

ethanol, was applied to the dorsal skin of rats (10/sex/group) at dose levels 

of 25, 12.5, 6.25, 3.125, 1.563, or 0 mg/kg, five times per week for 13 weeks. 

Nu unscheduled deaths occurred in this study. A treatment-related 

reduction in body weight occurred in male rats exposed to 25 mg/kg of benze-

thonium chloride. No othe,- body weight differences between the treatment and 

control groups of either sex were observed. The incidence of skin irritation 

in the dosed-skin region and the time that lesions first appeared were both 

treatment- and dose-related. Treatment-associated gross changes observed at 

necropsy were limited to the dosed skin area of all treatment groups. Multi-

ple, irregular, epidermal crusts and thickened skin occurred frequently in 

rats treated with 25 mg/kg or 12.5 mg/kg of the test material with multiple 

red foci observed in rats of each dose level. Dosed skin was the only target 

organ identified by microscopic examination. All rats in the high dose group 

had necrotizing inflammation, with the incidence and severity of this lesion 

decreasing through the lower dose groups. Additionally, chronic dermatitis, 

hyperkeratosis, and acanthosis were present in treated rats of all but the 

high dose group. A summary of the toxicology results of this study is 

presented in Table 1. 

BATTELLE - coLurvieus 
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aady_ Weight  

- The difference in weight gain 00 at 13 weeks compared to the controls 
is listed by dose group. 

Elmira Male female 
1.563 -2.6 -3.0 
3.125 +1.7 -5.9 
6.25 -3.8 -6.4 
12.5 -6.9 -6.9 
25.0 -23.5 -8.9 

The only large decrease in weight gain was in the 25.0 mg/kg males. 

Organ  Weight 

Absolute organ weights, organ to body weight ratios, and organ to brain 
weight ratios were performed for thymus, liver, kidney, testis, heart, lung, 
and brain. As noted in the original report, the majority of significant 
differences were in the high dose groups (25 mg/kg) of male rats. The only 
significant difference in absolute organ weight was for the thymus 
(decreased) in the high dose male group. 

CI inical  Pathology  

None performed. 

Clinical  Signs 

"5kin irritation", not further defined, occurred in a dose-related 
pattern in both males and females as follows: 

Brouu  Male female 
11:10 11:1.(2 

0.0 0 0 
1.563 o 1 
3.125 3 8 
6.25 7 7 

12.5 10 9 
25.0 10 10 

2 



Scaliness or discoloration was reported in a few females in the two 
highest dose groups. 

t4ecropsy  Data 

As noted in the original report, multiple irregular, epidermal crusts and 
thickened skin were the predominant lesions, the highest frequency occurring 
in the 25.0 and 12.5 mg/kg groups. Red foci were noted in rats in the other 
dose groups. 

klistopathology  

The original pathologist (OP) recorded inflammatory (including 
necrotizing) and lesions of the skin in all dose groups, and proliferative 
lesions in all dose groups but the highest one. The inflammatory lesions 
increased in incidence and severity with increased doses. The OP, however, 
failed to record the proliferative lesions (acanthosis, hyperkeratosis) in the 
high dose groups (25 mg/kg, male and female) when he rendered a diagnosis of 
necrotizing inflammation, thus making proper interpretation of the original 
table impossible with regard to these lesions. As pointed out by the OAP, 
these lesions were, in fact, present in the 25 mg/kg groups and they were 
more severe than in the other groups. 

The OAP correctly points out that "a thorough description of the lesions 
noted should have been in the histopathology narrative describing the 
spectrum of lesions and the sequential reduction in severity and incidences 
with decreasing dosage." The OAP defines necrotizing inflammation for the 
purposes of his review as encompassing acanthosis, hyperkeratosis, and 
chronic inflammation as well. This may have been the intent of the OP as 
well but it is not stated. 

In the GAP comments (diagnoses) column for the most part, additional 
diagnoses for proliferative epithelial changes are not rendered when he has 
concurred with the OP diagnosis of necrotizing inflammation. An exception to 
this format is noted in 25 mg/kg female rat 2 116, Histology 2856356. 

Both the OP and OAP apparently considered the bone marrow to be 
normal where as the PWG chairperson considered that myeloid hyperplasia 
was present in the high dose (25 mg/kg) male and female rats. Bones from 
the other dosed groups were not available for review because marrow had not 
been detected as a target organ. It is suggested that the hyperplasia is 
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secondary to the inflammatory skin lesions and is not a primary target. The 
full PWG preferred the term, hypercellularity, for the marrow lesion but 
concurred that a difference was present between the control and 25 mg/kg 
rats. 

Other differences in diagnoses between the OP, OAP, and the PWG 
chairman were minor, were related to terminology, or were in non-target 
tissues. In the last category was inflammation of the nasal mucosa and a 
fungal colony in the nasal cavity (lumen) of Animal No. 56 in the 25 mg/kg 
male group. 

A rudimentary description of the lesions is offered. In general, all 
components of the inflammatory and proliferative lesions decreased in 
incidence and severity with decreasing dose and were roughly equal between 
sexes. 

All components of the epidermis of treated skin proliferated to some 
degree in many of the more severely affected animals in the higher dose 
groups. Acanthosis was the most prominent feature, generally, followed by 
hyperkeratosis and lesser degrees of basal cell hyperplasia or alteration, and 
an increased stratum granulosum. Parakeratosis was also present as was 
hyperplasia of the sebaceous glands. These were also considered under 
hyperplasia, epithelium as 'diagnosed by the PWG Chairperson. 

Inflammation, necrotizing included either necrosis or ulceration 
(presuming previous necrosis) or both of the epidermis plus varying amounts 
of chronic and acute inflammatory cells in the dermis. In more severe 
instances the full depth of the dermis was affected with some involvement of 
the adjacent subcutis. In addition, some degree of collagen degeneration 
and/or early fibrosis was noted in some areas. In some instances immature 
fibroblasts and collagen were oriented with their long axis parallel to each 
other and to the skin surface (granulation tissue). Also, included with the 
diagnosis of inflammation was accumulation of neutrophils in the epidermis, 
primarily between the spiny cell layer and the keratin layer (pustules). The 
epidermal necrosis was coagulative in nature and was frequently full-depth. 
In some instances, it was difficult to differentiate between parakeratosis 
and necrosis. In these instances, the epidermis (progressing through spiny 
cells, granular cells, and keratin) underlaid plumper, poorly staining -ghost - 

4 



cells. In addition, occasional accumulations of neutrophils were noted beneath 
these overlaying "ghost -  cells. This may reflect previous full depth necrosis 
of the epithelium with neutrophil infiltrate and subsequent regeneration of 
the epithelium from beneath (residual basal cells or follicular epithelium). 

When necrosis or ulceration was not present, inflammation, chronic or 
chronic, active was rendered. Chronic or chronic, active was also used to 
modify necrotizing inflammation. Although these differences (chronic versus 
chronic, active) may be legitimate, they merely reflect the presence or 
absence of neutrophils in a basically chronic reaction, and for purposes of 
generating more understandable tabular results, could be consolidated under 
chronic. 

Although the OAP apparently attempted to follow the OPs method of 
diagnosis, the PWG Chairperson preferred to combine the proliferative lesions 
into hyperplasia, epithelial and to render this diagnosis even if necrotizing 
inflammation was also diagnosed. This was done in an attempt to simplify 
tabular data inasmuch as the OP tables were misleading in this regard. Also, 
it would be more consistent with diagnoses rendered for the mice in the 
study. Further, although the OAP and the PWG Chairperson had minor 
differences in diagnosing the proliferative lesions in the treated skin of the 
lower dose groups, they were in general concurrence that these lesions were 
undercalled by the OP in these dose groups. 

Summary 

The PWG considers the 1.56 mg/kg dose level to be appropriate for the 
chronic study. Higher dose levels were considered to have risk for a chronic 
study owing to necrosis, ulcers, and inflammation. 

The PWG considered the pathology narrative to be unsatisfactory in 
that the lesions were not characterized and that the tables do not help 
substantially in clarifying the lesions. In particular, the tables are 
misleading in reference to hyperplastic/proliferative lesions. Bone marrow 
should also be considered a target organ, although probably a secondary 
target. 
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Action  Item 

1. The PWG Chairperson will review again the lesions in the treated 
skin, -classify them under chronic inflammation, necrosis, ulcer, and 
epithelial hyperplasia, and produce tables useful for dose-setting for the 
chronic study. The PWG felt that it was important to list necrosis and ulcer 
separately as these may be life-threatening in a chronic study. 

2. The slides will be returned to the OP for reconsideration of the 
sections of treated skin and of bone marrow. 

Action  'won 

The following summary tables and individual tables from re-evaluation 
of treated skin by the PWG Chairperson are provided. It should be noted that 
the full PWG generally evaluated the lesions to have a slightly lower degree 
of severity (0 to 1 degree lower) than the Chairperson. 
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SUMMARY TABLE 

FEMALE RATS 

mg/kg 0.0 1.56 3.12 6.25 12.5 25.0 

Inflammation. Chronic 0/10* 4/10 10/10 7/10 10/10 10/10 
0.011 1.0 1.5 1.6 1.7 32 

Necrosis 0/10 0/10 1/10 3/10 5/10 8/10 
0.0 0.0 1.0 1.3 1.0 1.4 

Ulcer 0/10 0/10 5/10 3/10 1/10 10/10 
0.0 0.0 1.8 1.7 1.0 2.0 

Hyperplasia, Epithelial 0/10 5/10 9/10 9/10 10/10 10/10 
0.0 1.0 1.4 1.6 1.9 3.0 

SUMMARY TABLE 

MALE RATS 

mg/kg 0.0 1.56 3.12 6.25 12.5 25.0 

InflamrnaUon. Chronic 0/10* 2/10 7/10 9/10 10/10 10/10 
0.0** 1.0 1.1 1.7 25 3.5 

Necrosis 0/10 0/10 1/10 2/10 6/10 9/10 
0.0 0.0 1.0 1.0 12 1.9 

Ulcer 0/10 0/10 2/10 4/10 two !ono 
0.0 0.0 1.0 1.5 1.9 25 

Hyperplesia. Epithelial 0/10 4/10 9/10 10/10 10/10 10/10 
0.0 1.0 1.1 1.7 2.6 3.0 

• No. affected/No. in group 
* 1  Average degree of severity 

0-Within Normal Limits 
1-Minimal 
2-Mild 
3-Moderate 
4-Marted 
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INDIVIDUAL ANIMAL TABLE 
MALE RAT 

Control 

ANIMALS 1 2 3 	4 	5 6 7 8 9 10 

Inflammation, chronic ' 0 0 0 	0 	0 0 0 0 0 0 

Necrosis 0 0 0 	0 	0 0 0 0 0 0 

Ulcer 0 0 0 	0 	0 0 0 0 0 0 

Hyperplasia, Epithelium 0 0 0 	0 	0 0 0 0 0 0 

1.56 mg/kg 

ANIMAL 11 12 13 	14 	15 16 17 18 19 20 

Inflammation, chronic 0 0 1 0 0 0 0 0 0 1 

Necrosis 0 0 0 0 0 0 0 0 0 0 

Ulcer 0 0 0 0 0 0 0 0 0 0 

Hyperplasie. Epithelium 0 1 1 0 0 0 1 0 0 1 

3.12 mg/kg 

ANIMALS 21 22 23 24 25 26 27 28 29 30 

Inflammation, chronic 1 1 2 1 1 1 0 0 0 1 

Necrosis 0 0 1 0 0 0 0 0 0 0 

Ulcer 0 i0 1 0 0 1 0 0 0 0 

Hyperplasis, Epithelium 1 1 1 1 1 2 0 1 1 1 

*Average degree of severity 
0-Within Normal Limits 
1-Minimal 
2-Mild 
3-Moderate 
4-Marked 
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6.25 mg/kg 

ANIMAL at 31 32 33 34 35 36 37 38 39 40 

Inflammation, chronic 	. 0 1 2 2 1 1 2 2 2 2 

Necrosis 0 0 1 1 0 0 0 0 0 0 

Ulcer 0 0 0 1 0 0 2 1 0 2 

Hyperplesie, Epithelium 1 1 2 2 1 1 2 3 2 2 

12.5 mg/kg 

ANIMAL a 41 42 43 44 45 46 47 48 49 50 

Inflammation, chronic 3 1 4 1 3 3 2 2 2 4 

Necrosis 0 0 1 0 2 1 1 1 1 0 

Ulcer 1 0 3 0 3 2 1 1 1 3 

Hyperplasia, Epithelium 3 2 3 2 3 3 2 3 2 3 

25.0 mg/kg 

ANIMAL a  51 52 53 54 55 56 57 58 59 60 

Inflammation, chronic 3 4 4 4 4 4 3 3 4 2 

Necrosis I 3 2 2 2 2 1 2 2 0 

Ulcer 2 2 3 3 3 3 3 2 3 1 

Hyperplasia, Epithelium 4 2 3 3 3 3 2 3 4 3 

*Average degree of severity 
0-Within Normal Limits 
1-Minimal 
2-Mild 
3-Moderate 
4-Marked 
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INDIVIDUAL ANIMAL TABLE 
FEMALE 

Control 

ANIMAL a 61 62 63 64 65 66 67 68 69 70 

Inflammation. chronic 0 0 0 0 0 0 0 0 0 0 

Necrosis 0 0 0 0 0 0 0 0 0 0 

Ulcer 0 0 0 0 0 0 0 0 0 0 

Hyperplasia. Epithelium 0 0 0 0 0 0 0 0 0 0 

1.56 mg/kg 

AN I MAL s 71 72 73 74 75 76 77 78 79 80 

Inflammation, chronic 1 1 0 1 0 0 1 0 0 0 

Necrosis 0 0 0 0 0 0 0 0 0 0 

Ulcer 0 0 0 0 0 0 0 0 0 0 

Hyperplasia, Epithelium 1 1 0 1 0 0 1 0 0 1 

3.12 mg/kg 

AN1 MAL a 81 82 83 84 85 86 87 88 89 90 

Inflammation. chronic 2 1 2 2 1 2 1 1 2 1 

Necrosis 0 0 1 0 0 0 0 0 0 0 

Ulcer 2 0 0 2 0 2 1 0 2 0 

Hyperplasia, Epithelium 2 1 2 2 0 1 1 1 2 1 

*Average degree of severity 
0—Within Normal Limits 
1—Minimal 
2—Mild 
3—Mcclerate 
4—Marked 
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6.25 mg/kg 

ANIMAL a 91 92 93 94 95 96 97 98 99 100 

Inflammation. cfronic 0 1 0 3 2 1 0 1 1 2 

Necrosis 0 1 0 1 2 0 0 0 0 0 

Ulcer 0 0 0 1 2 0 0 0 0 2 

Hyperplasia, Epithelitrn 1 2 0 3 2 1 1 1 1 2 

12.5 mg/kg 

ANIMAL a 101 102 103 104 105 106 107 108 109 110 

Inflammation, chronic 2 1 1 2 2 2 2 2 2 1 

Necrosis 0 0 0 1 0 1 1 1 1 0 

Ulcer 0 0 0 0 0 0 1 0 0 0 

Hyperplasic Epithelium 2 1 2 2 2 2 2 2 2 2 

ANIMAL a 111 112 

25.0 

113 

mg/kg 

114 115 116 117 118 119 120 

Inflammation, chronic 3 3 3 3 4 4 4 2 3 3 

Necrosis 0 1 0 1 2 2 2 1 1 1 

Ulcer 1 2 2 2 3 3 3 1 2 1 

Hyperplasia, Epithelium 3 3 3 3 3 3 3 3 3 3 

*Average degree of severity 
0-Within Normal Limits 
1-Minimal 
2-Mild 
3-Moderate 
4-Marked 
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56C3F 1 MICE 

INTRODUCTION 

The study design was: 

Dose Level 	 Number of Mice  
mg/kg 	 tale 	 Female 

0.0 10 10 
1.563 10 10 
3.125 10 10 
6.25 10 10 

12.5 10 10 
25.0 10 10 

Hlstotechntque 

The OA evaluation of histotechnique was fair to good. The PWG considers 
it to be acceptable. 

As pointed out by the OAP, the location of the skin sites by slide number 
was not defined in the original report it was assumed that *2 and *6 were 
control sites whereas *4 was the treated site with *7, when present, being 
an additional section of treated skin. 

As in the rat study, multiple slides of skin (duplicates or recuts) were 
present in many animals. These slides usually had no sub-number 
differentiation. For example, mouse *14 in the 1.56 mg/kg male group had 4 
*2s, 2 *4s, 1 *6, and 1 * 6A 

Mortal ty  

No deaths or early sacrifices were reported. 

Body  Weight 

The difference in weight gain (7) at 13 weeks as compared to the 
controls is listed by dose groups. 

12 



En= male Female 
1.563 -9.8 •1.3 
3.125 -7.6 +3.9 
6.25 -14.1 +6.6 
12.5 -15.2 -11.8 
25.0 -26.1 -7.9 

In the male groups, the 6.25 mg/kg and higher groups had greater than 
10% decrease in weight gain whereas in females only the 12.5 mg/kg group 
exceeded 10%. 

Organ  Weight 

Absolute organ weights, organ to body weight ratios, and organ to brain 
weight ratios were performed for the liver, thymus, heart, lungs, right 
kidney, right testis, and brain. There were no significant differences in 
absolute organ weights (dosed group vs. control group). The few differences 
in organ weight relative to body weight occurred primarily in the 12.5 and 
25.0 mg/kg male groups which had moderate decreases in weight gain 
compared to controls. 

Clinical  Pathology  

None performed. 

Clinical  5igns 

Abnormalities of the skin at the application site were noted in female 
mice in the 12.5 and 25 mg/kg dose groups and in male mice in the 6.25 mg/kg 
dose group and higher. These abnormalities included irritation or redness, 
thickening, scaliness, and/or bleaching. 

Necropsy  Data 

The only lesion occurring in more than 1 of 10 mice was depigmentation 
of hair at the application site in 25 mg/kg males and females ( 6 and 4 of 10 
respectively). It should be noted that in the report from the original 
laboratory, scars, crusts, and depigmentation of hair are interpreted as 
evidence of skin inflammation and these were attributed to Benzethonium 
Chloride (p. 30 and 33). However, the table of gross lesions (p. 33) indicates a 
scar in only 1 female mouse at 1.56 mg/kg and in no others. It would seem 
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more appropriate to consider this an incidental lesion inasmuch as it occurred 
In none of the other 99 treated animals at up to 16 times that concentration. 

Histopathology 

The OP reported significant lesions only in the skin. These were related 
to application of the test chemical, occurring in increasing incidence and 
severity with increasing concentrations. The OAP and the PWG are in 

• essential aggreement with this. As for the rats, the OP apparently did not 
diagnose the proliferative lesions (acanthosis, hyperkeratosis) when 
necrotizing inflammation was diagnosed. This was not specified in the 
narrative. It resulted in misleading tabular results showing decreased 
hyperkeratosis and acanthosis in the 25 mg/kg male and female groups. The 
OAP rightfully pointed this out and diagnosed the component parts of the 
lesions in great detail (up to 9 diagnoses for the same section). The PWG 
Chairperson's initial review combined the proliferative lesions under 
hyperplasia, epithelial, and the inflammation either as inflammation 
necrotizing, chronic or chronic, active, or as inflammation, chronic, or 
chronic, active. In retrospect, the chronic and chronic, active modifiers could 
be combined under chronic. In general, all lesions occurred with less severity 
than in rats and, in particular, necrosis and/or ulceration were of lower 
incidence and severity. 

As for rats, there was no description of the microscopic lesions. 

Although hypercellularity of the bone marrow in 25 mg/kg rats was 
noted it was not detected in the mice. 

5urnmary 

The PWG considered the 3.12 dose level to be appropriate for the chronic 
study. This was based primarily on the occurrence of necrosis in the 
epidermis in 6.25 and 12.5 mg/kg male groups. This occurred, however, in 
only 1 mouse in each of these groups and was of minimal severity. The 
possibility of a higher dose might be considered although the male group at 
6.25 mg/kg had a 14% decrease in weight gain. 

The PWG considered the pathology narrative to be unsatisfactory owing 
to lack of lesion description or clarification of the decrease of 
hyperkeratosis and acanthosis In the 25 mg/kg groups. 
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Action  Items  

I. The PWG Chairperson will review again the lesions in the treated 
skin, classify them under chronic inflammation, necrosis, ulcer, and 
epithelial hyperplasia, and produce tables useful for dose-setting for the 
chronic. 

2 The slides will be returned to the OP for reconsideration of the 
sections of treated skin. 

Act i on  lakan 

The following summary tables and individual tables from re-evaluation 
of treated skin by the PWG Chairperson are provided. It should be noted that 
the full PWG rated the severity of the lesions somewhat lower than the PWG 
Chairperson (0 to 1 degree lower) 
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SUMMARY TABLE 

Male Mice 

ma2 	 La 112 121 121 211 

inflarnmation, ChroniC Dermis 	1/10• 	2/10 	3/10 	5/10 	9/10 	10/10 
0.0" 	1.0 	1.0 	1.0 	1.2 	2.0 

Necrosis 	 0/10 	0/10 	0/10 	1/10 	1/10 	5/10 
0.0 	0.0 	0.0 	1.0 	1.0 	1.6 

Ulcer 	 0/10 	0/10 	0/10 	0/10 	0/10 	1/10 
0.0 	0.0 	0.0 	0.0 	0.0 	1.0 

Hyperplaisia, Epithelial 	0/10 	9/10 	8/10 	9/10 	9/10 	10/10 
0.0 	1.0 	1.0 	1.1 	1.6 	2.2 

Female Mice 

cogLkit 	Q. 	.111 	112 	L21 121 	2111 

Inflammation, Chronic Dermis 	1/10* 	6/10 	8/10 	8/10 	10/10 	10/10 
1.0" 	1.0 	1.0 	1.1 	1.6 	1.9 

Necrosis 	 0/10 	0/10 	0/10 0/10 	0/10 	2/10 
0.0 	0.0 	0.0 	0.0 	0.0 	1.0 

Ulcer 	 0110 	0/10 	0/10 0/10 	0/10 	0/10 
0.0 	0.0 	0.0 	0.0 	0.0 	0.0 

Hyperplaisia, Epithelial 	0/10 	9/10 10/10 10/10 	10/10 	10/10 
0.0 	1.0 	1.0 	1.0 	1.5 	2.0 

* No. affected/No. in group 
** Average degree of severity 

0-Within Normal Limits 
1-Minimal 
2-Mild 
3-Moderate 
4-Marked 

16 



INDIVIDUAL ANIMAL TABLE 

MALE MICE 

Animal *, 1 2 3 4 

Control 

5 	6 7 8 910 

Inflammation, Chronic, Dermis 0 0 0 0 0 0 0 0 0 0 

Necrosis 0 0 0 0 0 0 0 0 0 0 

Ulcer 0 0 0 0 0 0 0 0 0 0 

Hyperplasth, Epithelial 0 0 0 0 0 0 0 0 0 0 

1.56 mg/kg 

Animal 'r 11 12 13 14 15 16 17 18 19 20 

Inflammation, Chronic, Dermis 0 0 1 0 0 1 0 0 0 0 

Necrosis 0 0 0 0 0 0 0 0 0 0 

Ulcer 0 0 0 0 0 0 0 0 0 0 

Hyperplasic Epithelial 1 0 1 1 1 1 1 1 1 1 

3.12 mg/kg 

Animal * 21 22 23 24 25 26 27 28 29 30 

Inflammation, Chronic, Dermis 0 1 1 1 0 0 0 0 0 0 

Necrosis 0 0 0 0 0 0 0 0 0 0 

Ulcer 0 0 0 0 0 0 0 0 0 0 

Hyperpluia, Epithelial 1 1 1 1 1 0 1 1 0 1 

*Average degree of severity 
0-Within Normal Limits 
1-Minimal 
2-Mild 
3-Moderate 
4-Marked 
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Animal At  31 32 33 34 

6.25 mg/kg 

35 	36 37 38 39 40 

Inflammation. Chronic. Dermls 1 0 1 1 1 0 1 1 0 0 

Necrosis 0 0 0 1 0 0 0 0 0 0 

Ulcer 0 0 0 0 0 0 0 0 0 0 

Hyperplasia, Epithelial 1 1 1 1 2 0 1 1 1 1 

12.5 mg/kg 

Animal 40  41 42 43 44 45 46 47 48 49 50 

Inflammation. Chronic. Dermis 1 2 1 1 0 1 1 1 1 2 

Necrosis 0 0 0 0 0 0 0 1 0 0 

Ulcer 0 0 0 0 0 0 0 0 0 0 

Hyperplasia, Epithelial 2 2 1 1 0 1 1 2 2 2 

25 mg/kg 

Animal z 51 52 53 54 55 56 57 58 59 60 

Inflammation, Chronic. Dermis 2 2 2 2 2 2 2 3 1 2 

Necrosis 0 0 2 2 0 2 0 1 0 1 

Ulcer 0 0 0 0 1 0 0 0 0 0 

Hyperplasia. Epithelial 2 3 2 3 2 2 2 2 2 2 

• Average degree of severity 
0-Within Normal Limits 
1-Minimal 
2-Mild 
3-Moderate 
4-Marked 



FEMALE MICE 

Control 

Animal s' 61 62 63 64 65 66 67 68 69 70 

Innen:nation, Chronic. Dermis 0 0 0 0 0 0 0 0 0 1 

Necrosis 0 0 0 0 0 0 0 0 0 0 

Ulcer 0 0 0 0 0 0 0 0 0 0 

Hyperplesia. Epithelial 0 0 0 0 0 0 0 0 0 0 

Animal * 71 72 73 74 

1.56 mg/kg 

75 	76 77 78 79 80 

Inflammation, Chronic, Dermis 1 1 0 0 0 1 1 1 1 0 

Necrosis 0 0 0 0 0 0 0 0 0 0 

Ulcer 0 0 0 0 0 0 0 .0 0 0 

Hyperplasia, Epithelial 1 1 0 1 1 1 1 1 1 1 

Animal 40  81 82 83 

3.12 mg/kg 

84 	85 	86 87 88 89 90 

inflernmsUon, Ctronic. Dermis 1 0 1 1 1 1 1 0 1 1 

Necrosis 0 0 0 0 0 00 0 00 

Ulcer 0 0 0 0 0 0 0 0 0 0 

Hyperplesia, Epithelial 1 1 1 1 1 1 1 1 1 1 

* Average degree of severity 
0-Within Normal Limits 
1-Minimal 
2-Mild 
3-Moderate 
4-Marked 
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6.25 mg/kg 

Animal a 	 91 	92 	93 94 95 96 97 98 99 100 

Inflammation, Chronic, Dermis 	1 	1 	0 	1 	1 	1 	0 	1 	1 	2 

Necrosis 	 0 	0 	0 	0 	0 	0 	0 	0 	0 0 

Ulcer 	 0 	0 	0 	0 	0 	0 	0 	0 	0 0 

Hyperplasia, Epithelial 	 1 	1 	1 	1 	1 	1 	1 	1 	1 	1 

12.5 mg/kg 

Animal * 	 101 102 	103 104 105 106 107 108 109 110 

Inflammation. Chronic. Dermis 	1 	2 	2 	2 	1 	2 	2 	2 	1 	1 

Necrosis 	 0 	0 	0 	0 	0 	0 	0 	0 	0 0 

Ulcer 	 0 	0 	0 	0 	0 	0 	0 	0 	0 0 

Hyperplasia. Epithelial 	 1 	2 	2 	1 	1 	2 	2 	.2 	1 	1 

25 mg/kg 

Animal * 	 111 112 	113 114 115 116 117 118 119 120 

Inflammation, Chronic. Dermis 	2 	2 	2 	1 	2 	1 	2 	2 	2 	3 

Necrosis 	 0 	0 	0 	0 	0 	0 	0 	0 	1 	1 

Ulcer 	 0 	0 	0 	0 	0 	0 	0 	0 	0 0 

Hyperplasia, Epithelial 	 3 	2 	3 	1 	2 	1 	2 	2 	2 	2 

* Average degree of severity 
0-Within Normal Limits 
1-Minimal 
2-Mild 
3-Moderate 
4-Marked 
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Sincerel 

• 11, 

•

• 	

4 DEPARTMENT OF HEALTH & HUMAN SERVICES 	 Public Health Service 

National Institutes of Health 
National Institute of 

May 2, 1994 	 Environmental Health Sciences 
P.O. Box 12233 
Research Triangle Park, N.C. 27709 

Mr. Elliot Harrison 
Delta Analytical Corporation 
7910 Woodmont Ave., Suite 1000 
Bethesda, MD 20814 

Dear Mr. Harrison, 

Enclosed are the NTP/NIEHS mutagenicity data on Benzethonium chloride 
(CAS # 121-54-0). We have tested this chemical as a coded sample in the Salmonella and 
in vitro cytogenetics assays. The names of the test laboratories and results appear on the 
data forms. I have enclosed code sheets and summary protocols for each test system. 

The in vitro cytogenetics data have not been published. I request that you not publish these 
data or include them in any formal report. You may reference the conclusion for these tests 
as "NTP unpublished results." The references for the published data are as follows: 

Zeiger, E., Anderson, B., Haworth, S., Lawlor, T., Mortelmans, K., and Speck, W. 
(1987) Salmonella mutagenicity tests. DI. Results from the testing of 225 chemicals. 
Environ. Mutagen. 9(Suppl 9): 1-109. 

I hope that this information is of use to you. 

Errol Zei er, 'h.D., . • 
Head, Chemic 	tion and 
Information Management Office 
Environmental Toxicology Program 



SALMONELLA PROTOCOL 

All chemicals are tested and evaluated as unknowns for their ability to induce 

gene mutations in Salmonella typhimurium.  A detailed protocol of the test 

system is presented in Haworth et al., Environ. Mutagen. 5(Suppl. 1): 3-142, 

1983. Chemicals tested most recently have been tested in this system with 

minor modifications as indicated below. A preincubation modification of the 

Salmonella test is used; the test chemical is incubated with the tester strain 

either in buffer or S9 plus cofactor mix, for 20 minutes at 37 °C prior to the 

addition of soft agar and plating on minimal agar plates. All chemicals are 

tested both in the absence of metabolic activation and with exogenous meta-

bolic activation (S9) from Aroclor 1254-induced Sprague-Dawley rats and Syrian 

hamsters, in Salmonella strains TA98, TA100, TA1535, TA1537 and/or TA97. 

Testing is done either using a series of 4 strains or using a hierarchy of 

strains. When tested in series all negatives are repeated; all positives are 

repeated for conditions that elicited the positive response. When tested as a 

hierarchy, chemicals are tested initially in TA100 and TA98 and repeated if 

positive. If negative, the chemical is then tested in 2 or 3 of the other 

strains. If still negative, all strains are retested with a change in the S9 

concentration. Each test consists of triplicate plating of concurrent posi-

tive and solvent controls and of at least 5 doses of test chemical; the high 

dose is limited by toxicity or solubility, but not exceeding 10 mg/plate. A 

positive response is defined as a reproducible, dose related increase in 

histidine-independent (revertant) colonies. An equivocal response (?) is 

either a non-dose-related increase or a response that is not reproducible. A 

chemical is judged positive if a reproducible positive response is observed in 

any strain/activation combination. 



OETZLECAR AND GENETIC TOXICOLOGY BRANCH, NTP 
SALMIELLA TESTING RESULTS 

CAS 1:  121-54-0 Benzethordurn chloride 
ALIQUCT: 397650 	LAB: CASE %%STERN RESERVE UNIVERSITY 
MOTAGENICITY CONCLUSION: - 

TA100 	SOLVENT: E20 
+- 

PROTOCOL: PREINCCEATICN 

 

DOSE 	I 

4--- 

1 
NA 
(-) 

2 
NA 
(-) 

1 
10% HLI 

(-) 

2 
10% HLI 

(-) 

1 
10% RLI 

(-) 

2 
10% RIT 

(-) 

ug/FLATE MEAN SE MEAN SE MEAN SE MEAN SE MEAN SE MEAN SE 
0.000 90 1.8 101 9. 0  109 7.1 152 5.2 128 9.3 142 4.7 
0.010 87 0.3 92 3.8 
0.030 85 4.2 107 0.3 
0.100 82 5.2 103 5.3 
0.300 94 4.7 99 4.3 
1.000 92 5.0 66 1.7 105 1.5 130 5.9 109 7.4 122 8.0 
3.300 100 3.2 133 16.3 121 6.1 132 10.1 
10.000 94 2.3 140 14.2 118 13.0 144 6.9 
33.000 84 4.1 144 8.8 123 8.7 141 1.3 
100.000 34 3.8 143 15.2 128 6.0 

PCS 936 11.1 1024 18.1 1636 125.5 1021 63.2 1264 205.4 2105 62.1 
4-- 

 

-+ 

 

TA1535 	SOLVENT: 1320 
4-- 

PROTOCOL: PREENOCEATICV 

DOSE 

4- 

1 
NA 
( -) 

2 
NA
(-) 

I 	1 
I 	10% ma 
I 	(-) 

2 
10% ELI 

( -) 

1 
10% RLI 

( -) 

2 
10% RLI 

(-) 

ug/PLATE MEAN SE MEAN SE MEAN SE MEAN SE MEAN SE MEAN SE 
0.000 18 1.2 4 1.5 17 1.5 6 0.0 25 1.5 7 1.7 
0.010 14 1.9 4 0.7 
0.030 16 3.7 4 1.2 
0.100 14 3.2 5 0.7 
0.300 8 1.5 2 1.2 
1.000 8 0.6 2 0.6 18 3.3 4 1.8 16 0.9 5 1.9 
3.300 26 1.3 5 1.5 20 2.0 6 2.5 

10.000 15 4.2 3 0.9 17 1.5 5 1.7 
33.000 9 0.9 4 0.7 8 1.5 4 0.7 
100.000 t t t t 

PCS 942 36.6 446 18.0 125 10.7 97 15.5 184 15.0 60 8.4 



CAS #: 	121-54-0 Benzetbonium chloride 
ALIQOOT: 397650 	PAGE 	2 

/A1537 	SOLVENT: E20 PROMO:ff.,: PRF.XNCOBATICN 
+--- 

DOSE 
1 

NA 
(-) 

2 
NA 
(-) 

1 
10% ELI 

(-) 

2 	I 	1 
10% HLI 	I 	10% RLI 

(-) 	I 	(-) 

2 
10% ELI 

(-) 
4-- 

ug/PLATE IlEAN SE MEAN SE t.E.AN SE MEAN SE MEAN SE MEAN SE 
0.000 12 1.5 10 1.2 24 2.4 15 1.5 19 0.3 12 1.5 
0.010 9 0.6 13 0.7 
0.030 10 2.8 9 1.5 
0.100 14 1.0 7 0.9 
0.300 16 0.7 7 2.3 
1.000 11 3.8 7 1.2 22 2.4 13 1.0 23 3.0 12 1.5 
3.300 26 4.3 10 2.1 20 3.4 15 1.7 

10.000 14 0.6 9 2.4 13 2.0 7 2.1 
33.000 13 1.2 15 2.6 13 2.5 12 1.7 

100.000 1 0.7 13 2.5 t t 

POS 207 94.2 177 104.5 356 21.3 197 15.3 432 29.1 122 43.3 

TA98 	 SCLVENT: H20 
+--- 

PRO1000L: PREINCOBATICN 

 

DOSE 
1 

NA 
( -) 

2 
NA 
( -) 

1 
10% ELI 

(-) 

2 
10% HLI 

(-) 

1 
10% pis 

(-) 

2 
10% RLI 

(-) 
4--- 

ug/PLATE MEAN SE MEA• SE MEAN SE MEAN SE MEAN SE MEAN SE 
0.000 20 1.8 14 4.1 19 2.5 28 3.2 22 3.0 21 0.9 
0.010 21 0.7 7 1.2 
0.030 18 1.8 6 0.7 
0.100 19 2.1 7 0.3 
0.300 18 0.9 10 1.8 
1.000 22 1.5 10 4.2 15 1.9 28 4.1 21 2.0 17 1.9 
3.300 16 2.9 20 0.7 24 3.2 20 2.4 

10.000 16 1.7 20 1.3 24 1.5 16 1.8 
33.000 10 2.1 19 2.9 16 0.7 24 1.2 

100.000 7 1.2 21 0.9 18 0.7 18 3.5 

POE 180 63.8 123 9.0 1152 40.1 719 45.8 872 70.4 1150 21.3 

END CF Aucpar 



IN VITRO CYTOGENETICS PROTOCOL SUMMARY 

Chemicals are tested as unknowns for their ability to induce sister chromatid 
exchanges (SCEs) and chromosome aberrations in Chinese hamster ovary cells. A 
detailed protocol is presented in Galloway et al., Environ Mutagen. 7:1-51, 
(1985). Chemicals are tested for both endpoints with and without metabolic 
activation. The metabolic activation (S9) is derived from the livers of 
Aroclor 1254-induced male Sprague-Dawley rats. Each test consists of con-
current solvent and positive controls and of at least 3 doses of test chemi-
cal; the high dose is limited by toxicity or solublity, but does not exceed 5 
mg/ml. The data are statistically analyzed for both trend and peak response. 
A positive response requires that 2 doses produce a significant effect (SCEs: 
20% over control; aberrations: P<0.01); if only one dose or only the trend 
test is significant, the response is considered weakly positive or equivocal, 

respectively. 

In the SCE assay without S9, the cells are treated with the chemical for 26 

hours in McCoy's 5A medium; two hours after the chemical treatment begins 
bromodeoxyuridine (BU) is added to the culture. After 26 hours the treated 
medium is removed and replaced with medium containing BU and Colcemid and 
incubated for 2 hours. Cells are then harvested by mitotic shake-off, fixed, 

and stained with Hoechst 33258 and Giemsa. If insufficient cells are obtained 
for scoring, later harvest times are used. In the assay with S9, the cells 
are incubated with the chemical, serum-free medium, and S9. After 2 hours, 
the treatment is removed and replaced with BU containing medium for 26 hours. 
Colcemid is present for the final 2 hours. The same procedure is followed for 
harvesting and staining as for treatment without S9. 

In the chromosome aberration assay without S9, the test chemical is incubated 

with the cells in McCoy's 5A medium for 8 hours followed by a 2 hour incuba-
tion with colcemid. The cells are then harvested, fixed and stained with 
Giemsa. For the assay with S9, the cells are treated with chemical and S9 for 

2 hours. The treatment mixture is removed and the cells are then incubated 
for 10 hours, with colcemid present for the last 2 hours. The cells are har-
vested in the same manner as for the treatment without S9. If significant 
cell cycle delay is seen in either procedure, the cells can be incubated 
longer prior to addition of colcemid. 



IN VTTRO CYTOGENETICS RESULTS 
CHINESE BAbISTEROVARY CELLS 

CAS #: 	121-54-0 CHEMICAL NAME: Benzethanium chloride 
ALIQUOT #: 173525 IABORATORY: Columbia University 

CERCHOSCVE ABERRATICNS (ABS) 
CCNCLASICN: - 

TRIAL #: 1 ACTIVATION: NA 	DATE: 08/31/83 EARNEST TIME: 14.0 PROGRAM CALL: - 

PAGE 1 
04/26/94 

PUBLICATICN: 

STAT CALL: - 	LAB CALL: (-) 

TOTAL ABERRATICNS 
	

0:MELEE APERRATICNS 
	

SIMPLE ABERRATIONS 
	

CTHER ABS. 

DOSE 
UG/ML, 

TOTAL 
rmrr.s  

NO 
OF 

ABS 

ABS 
PER 
CELL 

WELIS 
WITH 
ABS 

NO 
OF 

ABS 

ABS 
PER 
CELL 

%CELLS 
WITH 
ABS 

NO 
CF 

ABS 

APS 
PER 
CELL 

%CELLS 
WITH 
ABS 

NO 
OF 

APS 

%CELLS 
WITH 
ABS 

SOL: B20 100 4 0.04 4.0 1 0.01 1.0 3 0.03 3.0 0 0.0 

TEST 0.9600 100 11 0.11 10.0 1 0.01 1.0 10 0.10 9.0 0.0 
CONC: 3.0000 100 0.10 10.0 0 0.00 0.0 9 0.09 9.0 1 0.0 

9.6000 100 0.08 8.0 3 0.03 3.0 5 0.05 5.0 0.0 

POS: MMC 0.1500 50 34 0.68 42.0 7 0.14 12.0 27 0.54 36.0 0 0.0 

Tbtal ABS 
	

Complex ABS 
	

Simple ABS 

	

TREND: 	0.986684 
	

1.012527 
	

0.540100 

	

PROBABILITY: 	0.161899 
	

0.155643 
	

0.294564 

REMARKS: CONTROL AL90 FOR 113918. 

TRIAL #: 1 ACTIVATION: BLS DATE: 08/31/83 HARVEST TIME: 14.0 PROGRAM 	CALL: 	STAT CAIL: - 	IAB CALL: (-) 

TOTAL ABERRATIONS 
	

CCMPLEX ABERRATIONS 
	

SIMPLE ABERRATIONS 
	

mum APS. 

DOSE 
UG/ML 

TOTAL 
MT -5 

NO 
OF 

ABS 

ABS 
PER 
CELL 

%CELLS 
WITH 
ABS 

NO 
CE 

ABS 

ABS 
PER 
CELL 

%CELTS 
WITH 
ABS 

NO 
OF 

ABS 

ABS 
PER 
CELL 

%CELLS 
WITH 
ABS 

NO 
OF 

ABS 

%CELLS 
WTTH 
ABS 

SOL: 520 100 3 0.03 3.0 0 0.00 0.0 3 0.03 3.0 0 0.0 

TEST 3.0000 100 5 0.05 5.0 1 0.01 1.0 4 0.04 4.0 0 0.0 
CONC: 9.6000 100 6 0.06 5.0 1 0.01 1.0 5 0.05 4.0 0 0.0 

30.0000 100 6 0.06 6.0 0.00 0.0 6 0.06 6.0 0 0.0 

POS: CPA 15.0000 50 16 0.32 28.0 4 0.08 8.0 12 0.24 22.0 0 0.0 

Total ABS 
	

Catplex APS 
	

Simple ABS 

	

TREND: 	0.945685 
	

0.003262 
	

0.996012 

	

PROBABILITY: 	0.172155 
	

0.498699 
	

0.159622 

REMARKS: CONTROL AIM FOR 113918. 



IN VITRO CYTOGENETICS RESULTS 
CHINESE HAMM OVARY (lux  

PAGE 1 
04/26/94 

CAS #: 	121-54-0 CHEMICAL NAME: Benzethonium chloride 
ALIQUOT #: 173525 LABORATORY: Columbia University 	 PUBLICATION: 

TRIAL #: 1 

SISTER CHRCHATID EXCHANGES (SCE) 
CCtICIDSICN: - 

ACTIVATION: NA 	DATE: 08/31/81 	PROGRAM CALL: - 

DOSE 	TOTAL 	D. OF 	NO. OF SCE / 	SCE / 
UGAML 	rmmc 	CHROMD 	SCES 	MRCS° CELL 

	

STAT CAIL: - 	TAB CALL: 

BRS IN % INCR 
BRDU 	OVER SOL 

SOL: 520 50 1047 434 0.41 8.68 26.0 

TEST 0.9600 50 1049 458 0.44 9.16 26.0 5.33 
CONC: 3.0000 50 1050 457 0.44 9.14 26.0 5.00 

9.6000 50 1048 473 0.45 9.46 26.0 8.88 

PCS: MMC 0.0050 25 523 639 1.22 25.56 26.0 194.76 

TREND: 	1.198638 
PROBABILITY: 	0.115334 

REMARES: CONTROL ALSO FOR 113918. 

TRIAL #: 1 ACTIVATION: RLI DATE: 08/31/83 PROGRAMCALL: 	STAT CALL: - 	LAB CALL: 

DOSE TOTAL NO. OF NO. OF SCE / SCE / BPS IN % INCR 
UGAML (TLLS CHROMO SCES CHROMO CELL BRDU OVER SOL 

SOL: 520 	50 	1043 	369 	0.35 	7.38 	26.0 

TEST 	3.0000 	50 	1048 	347 	0.33 	6.94 	26.0 	-6.41 
CONC: 	9.6000 	50 	1050 	359 	0.34 	7.18 	26.0 	-3.36 

	

30.0000 	50 	1047 	367 	0.35 	7.34 	26.0 	-0.92 

PCS: CPA 	1.0000 	50 	1045 	790 	0.76 	15.80 	26.0 	113.69 

TREND: 	0.013273 
PROBABILITY: 	0.494705 

REMARKS: CONTROL ALSO FOR 113918. 
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