Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

NTP Study Number: C20725
Lock Date: 10/11/2012
Cage Range: ALL

Date Range: ALL
Reasons For Removal: ALL
Removal Date Range: ALL
Treatment Groups: Include ALL
Study Gender: Both
TDMSE Version: 3.0.2.3 002

PWG Approval Date: 01/15/2016
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Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW



Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 1 TRT#: 1 SEX: Male DAY ON TEST: 486
DOSE: Control DISP: Moribund Sacrifice HISTO: 60973
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* Larynx * Liver * Lung * Lymph Node, Bronchial
* Lymph Node, Mandibular * Lymph Node, Mesenteric * Nose * Pancreas
* Parathyroid Gland * Preputial Gland * Salivary Glands * Seminal Vesicle
* Skin * Stomach, Forestomach * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Lymph Node, Mediastinal * Mammary Gland * Thymus
OBSERVATIONS
* Heart Cardiomyopathy Minimal
* |slets, Pancreatic Hyperplasia Minimal
* Kidney Nephropathy Minimal
Mesentery Fat Necrosis Minimal
[ Necrosis TGLs=2-7]
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=1-10]
* Prostate Inflammation Mild
* Spleen Lymph Follic Atrophy Minimal
Pigmentation Hemosiderin, Mild
PRIMARY CAUSE OF DEATH - Pituitary Gland Pars Distalis Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY

Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 2 TRT#: 1 SEX: Male DAY ON TEST: 633
DOSE: Control DISP: Moribund Sacrifice HISTO: 60974
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain
* Epididymis * Esophagus * Eye * Harderian Gland
* Heart * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum

* Intestine Small, Duodenum

* Kidney

* Lymph Node, Mandibular

* Intestine Small, lleum
* Larynx
* Lymph Node, Mediastinal

* Intestine Small, Jejunum
* Lung
* Lymph Node, Mesenteric

* |slets, Pancreatic
* Lymph Node, Bronchial
* Nose

* Pancreas * Parathyroid Gland Peripheral Nerve * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle Skeletal Muscle
Spinal Cord * Stomach, Forestomach * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hyperplasia Focal, Mild
Bone Marrow Myeloid Cell Hyperplasia Mild
* Liver Clear Cell Focus
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=4-10]
* Skin Foot Inflammation Chronic Active, Marked
Foot Ulcer Marked
Note: Marked inflammation associated with ulcerations, mild associated with TGL-3.
[ Inflammation TGLs=1,2,3-16+18+19]
[Ulcer TGLs=1,2-18+19]
Spinal Cord
Note: Peripheral nerve, skeletal muscle, and spinal cord were examined due to clinical signs.
* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Moderate

PRIMARY CAUSE OF DEATH

- Skin Foot Ulcer

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 3 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 60975

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Lung * Lymph Node, Bronchial * Lymph Node, Mediastinal
* Lymph Node, Mesenteric * Nose * Pancreas * Parathyroid Gland
* Preputial Gland * Prostate * Salivary Glands * Seminal Vesicle
* Skin * Stomach, Forestomach * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Lymph Node, Mandibular * Mammary Gland
OBSERVATIONS
* Heart Cardiomyopathy Minimal
* Kidney Calculus Micro Observation Only
Nephropathy Mild
* Larynx Inflammation Chronic Active, Minimal
* Liver Clear Cell Focus
* Pituitary Gland Pars Distalis Hyperplasia Minimal
* Spleen Pigmentation Hemosiderin, Minimal
* Thymus Atrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 4 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 60976

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal
* Lymph Node, Mesenteric * Mammary Gland * Nose * Pancreas
* Parathyroid Gland * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle * Skin * Stomach, Forestomach * Stomach, Glandular
* Thyroid Gland * Trachea * Urinary Bladder
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Mild
* Heart Cardiomyopathy Minimal
* Kidney Nephropathy Minimal
* Liver Clear Cell Focus
* Lung Inflammation Granulomatous, Minimal
* Pituitary Gland Pars Distalis Hyperplasia Minimal
* Spleen Hematopoietic Cell Proliferation Mild
* Testes Germinal Epith Degeneration Minimal
Edema Minimal
[Edema TGLs=1-9]
* Thymus Atrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 5 TRT#: 1 SEX: Male DAY ON TEST: 731
DOSE: Control DISP: Terminal Sacrifice HISTO: 60977

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Lung * Lymph Node, Mandibular * Lymph Node, Mediastinal
* Lymph Node, Mesenteric * Nose * Pancreas * Parathyroid Gland
* Preputial Gland * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Forestomach * Stomach, Glandular * Thyroid Gland * Trachea
* Urinary Bladder
MISSING
* Lymph Node, Bronchial * Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Focal, Moderate
* Heart Cardiomyopathy Minimal
* Kidney Pelvis Dilatation Minimal
[ Dilatation TGLs=4-7]
* Liver Basophilic Focus
Eosinophilic Focus
Fatty Change Focal, Minimal
[ Eosinophilic Focus TGLs=3-17]
[ Fatty Change TGLs=1-16]
* Pituitary Gland Pars Distalis Hyperplasia Mild
* Prostate Epithelium, Ventral Hyperplasia Minimal
Inflammation Mild
* Spleen Hematopoietic Cell Proliferation Minimal
* Testes Germinal Epith Degeneration Minimal
* Thymus Atrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 6 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 60978

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Heart * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal
* Lymph Node, Mesenteric * Nose * Pancreas * Parathyroid Gland
* Preputial Gland * Prostate * Salivary Glands * Seminal Vesicle
* Stomach, Forestomach * Stomach, Glandular * Testes * Trachea
* Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Focal, Moderate
* Kidney Nephropathy Mild
* Larynx Inflammation Chronic Active, Mild
* Liver Clear Cell Focus
* Lung Alveolar/Bronchiolar Adenoma
Lymph Node Lumbar Infiltration Cellular Plasma Cell, Moderate
[ Infiltration Cellular TGLs = 2-15]
* Pituitary Gland Pars Distalis Hyperplasia Marked
[ Hyperplasia TGLs=3-10]
* Skin Foot Inflammation Acute, Moderate
Foot Ulcer Marked
[ Inflammation TGLs=1-16]
[Ulcer TGLs=1-16]
* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Moderate
* Thyroid Gland C Cell Hyperplasia Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 7 TRT#: 1 SEX: Male DAY ON TEST: 379
DOSE: Control DISP: Moribund Sacrifice HISTO: 60979
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Heart * Intestine Large, Cecum
* Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum
* Intestine Small, Jejunum * |slets, Pancreatic * Kidney * Larynx
* Liver * Lung * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mesenteric * Mammary Gland * Nose * Pancreas
* Parathyroid Gland * Preputial Gland * Salivary Glands * Seminal Vesicle
* Skin * Stomach, Forestomach * Stomach, Glandular * Testes
* Trachea * Urinary Bladder
OBSERVATIONS
* Lymph Node, Mediastinal Atrophy Mild
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=3-10]
* Prostate Inflammation Mild
* Spleen Pigmentation Hemosiderin, Mild
* Thymus Atrophy Mild
* Thyroid Gland Follicular Cel Hypertrophy Mild
PRIMARY CAUSE OF DEATH - Pituitary Gland Pars Distalis Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 8 TRT#: 1 SEX: Male DAY ON TEST: 530
DOSE: Control DISP: Moribund Sacrifice HISTO: 60980

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Eye * Harderian Gland
* Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum
* Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic * Kidney
* Lymph Node, Mandibular * Lymph Node, Mesenteric * Nose * Pancreas
* Pituitary Gland * Preputial Gland * Prostate * Salivary Glands
* Skin * Spleen * Stomach, Forestomach * Stomach, Glandular
* Testes * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hyperplasia Focal, Mild
* Esophagus Lymphoma Malignant
* Heart Lymphoma Malignant
* Larynx Lymphoma Malignant
* Liver Hematopoietic Cell Proliferation Minimal
Infiltration Cellular Mixed Cell, Minimal
* Lung Inflammation Granulomatous, Minimal
Lymphoma Malignant
[ Lymphoma Malignant TGLs=1-15]
* Lymph Node, Bronchial Lymphoma Malignant
* Lymph Node, Mediastinal Lymphoma Malignant
* Parathyroid Gland Lymphoma Malignant
* Seminal Vesicle Lymphoma Malignant
* Thymus Lymphoma Malignant
* Thyroid Gland Lymphoma Malignant
* Trachea Lymphoma Malignant
PRIMARY CAUSE OF DEATH - Heart Lymphoma Malignhant

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Lab:

BNW

ANIMAL ID: 9 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 60981
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye

* Harderian Gland

* Intestine Small, Duodenum
* Larynx

* Lymph Node, Mesenteric

* Salivary Glands

* Intestine Large, Cecum
* Intestine Small, lleum
* Lymph Node, Bronchial
* Pancreas

* Seminal Vesicle

* Intestine Large, Colon

* Intestine Small, Jejunum
* Lymph Node, Mandibular
* Parathyroid Gland

* Skin

*

*

Intestine Large, Rectum
Islets, Pancreatic

Lymph Node, Mediastinal
Preputial Gland
Stomach, Forestomach

* Stomach, Glandular * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Medulla Hyperplasia Mild
* Heart Cardiomyopathy Minimal
* Kidney Nephropathy Minimal
* Liver Clear Cell Focus
Bile Duct Hyperplasia Mild
* Lung Alveolar Epith Hyperplasia Focal, Mild
Alveolus Infiltration Cellular Histiocyte, Minimal
Thrombus
[ Hyperplasia TGLs=3-4]
* Nose Inflammation Suppurative, Minimal
* Pituitary Gland Pars Distalis Hyperplasia Moderate
* Prostate Inflammation Minimal
* Spleen Congestion Marked
Hematopoietic Cell Proliferation Minimal
[ Congestion TGLs=1,2-15]
* Testes Germinal Epith Degeneration Marked
* Thymus Atrophy Mild
* Thyroid Gland C Cell Hyperplasia Marked

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 10 TRT#: 1 SEX: Male DAY ON TEST: 432
DOSE: Control DISP: Moribund Sacrifice HISTO: 60982
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
* Brain * Epididymis * Esophagus * Harderian Gland
* Heart * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum

* Intestine Small, Duodenum

* Kidney

* Lymph Node, Mandibular

* Intestine Small, lleum
* Larynx
* Lymph Node, Mediastinal

* Intestine Small, Jejunum
* Lung
* Lymph Node, Mesenteric

* |slets, Pancreatic
* Lymph Node, Bronchial
* Nose

* Pancreas * Parathyroid Gland * Pituitary Gland * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle * Stomach, Forestomach
* Stomach, Glandular * Testes * Thyroid Gland * Trachea
* Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
Bone Marrow Myeloid Cell Hyperplasia Marked
* Eye Retina Degeneration Mild
* Liver Hematopoietic Cell Proliferation Minimal
* Skin Subcut Tiss Fibrous Histiocytoma
[ Fibrous Histiocytoma TGLs=1-15]
* Spleen Hematopoietic Cell Proliferation Marked
[ Hematopoietic Cell Proliferation TGLs=2-6]
* Thymus Atrophy Mild

PRIMARY CAUSE OF DEATH

- Skin Subcut Tiss Fibrous Histiocytoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

Test Type: CHRONIC
Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 11 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 60983
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain
* Epididymis * Esophagus * Eye * Harderian Gland
* Heart * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mesenteric
* Parathyroid Gland * Pituitary Gland * Preputial Gland * Salivary Glands
* Seminal Vesicle * Stomach, Forestomach * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Moderate
Bone Marrow Myeloid Cell Hyperplasia Marked
* Kidney Renal Tubule Dilatation Moderate
Infarct Mild
Nephropathy Mild
[ Dilatation TGLs=7-7]
* Liver Clear Cell Focus
[Clear Cell Focus TGLs=6,9-6]
* Lung Carcinosarcoma Metastatic (Prostate)

[ Carcinosarcoma TGLs=5-4+5]
* Lymph Node, Mediastinal
[ Ectasia TGLs=4-3]

Mesentery
[ Carcinosarcoma TGLs=8-16]
* Nose Olfactory Epi
* Pancreas Acinus
[ Carcinosarcoma TGLs = 2,8 - 15+16+17+18+19+20+21 ]
* Prostate

[ Carcinosarcoma TGLs=2-17]

* PROTOCOL REQUIRED TISSUE

Ectasia

Carcinosarcoma

Accumulation, Hyaline Droplet
Carcinosarcoma

Carcinosarcoma

Moderate

Metastatic (Prostate)

Mild
Metastatic (Prostate)



Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 11 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 60983

ORGAN AND ACCOUNTABLE SITE STATUS

* Skin Prepuce Inflammation Acute, Mild
Prepuce Ulcer Focal, Mild
* Spleen Hematopoietic Cell Proliferation Moderate
[ Hematopoietic Cell Proliferation TGLs=3-15]
* Thymus Atrophy Marked

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03
Test Type: CHRONIC
Route: RESPIRATORY EXPOSURE WHOLE BODY

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Species/Strain: RATS/Wistar Han

Lab:

BNW

ANIMAL ID: 12 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 60984
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Harderian Gland
* Heart * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * Lung
* Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric
* Nose * Pancreas * Parathyroid Gland * Pituitary Gland
* Preputial Gland * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Forestomach * Stomach, Glandular * Thyroid Gland * Trachea
* Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Mild
* Eye Retina Degeneration Mild
* |slets, Pancreatic Hyperplasia Minimal
* Kidney Pelvis Inflammation Minimal
Nephropathy Minimal
* Larynx Inflammation Chronic Active, Minimal
* Liver Clear Cell Focus
Bile Duct Hyperplasia Minimal
* Prostate Inflammation Minimal
* Spleen Hematopoietic Cell Proliferation Minimal
Pigmentation Hemosiderin, Minimal
* Testes Edema Mild
[Edema TGLs=1-9]
* Thymus Atrophy Moderate

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 13 TRT#: 1 SEX: Male DAY ON TEST: 695
DOSE: Control DISP: Moribund Sacrifice HISTO: 60985
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain
* Epididymis * Esophagus * Eye * Harderian Gland
* Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum

* Intestine Small, lleum
* Lymph Node, Bronchial
* Nose

* |slets, Pancreatic *
* Lymph Node, Mandibular *
* Pancreas *

Larynx
Lymph Node, Mediastinal
Parathyroid Gland

* Lung
* Mammary Gland
* Pituitary Gland

* Preputial Gland * Salivary Glands * Seminal Vesicle * Stomach, Forestomach
* Stomach, Glandular * Testes * Thyroid Gland * Trachea
* Urinary Bladder
OBSERVATIONS
* Adrenal Cortex Degeneration Cystic, Minimal
Zona Fascult Hypertrophy Multifocal, Mild
Bone Marrow Myeloid Cell Hyperplasia Marked
* Heart Cardiomyopathy Mild
* Intestine Small, Jejunum Histiocytic Sarcoma
[ Histiocytic Sarcoma TGLs =10-20]
* Kidney Histiocytic Sarcoma
Papilla Necrosis Mild
[ Histiocytic Sarcoma  TGLs =6,7 - 7+16 ]
[ Necrosis TGLs=8-16]
* Liver Fatty Change Diffuse, Marked
Hemangioma
[ Fatty Change TGLs=5-6]
* Lymph Node, Mesenteric Histiocytic Sarcoma
[ Histiocytic Sarcoma TGLs =9-17]
Mesentery Histiocytic Sarcoma
[ Histiocytic Sarcoma TGLs=4-19]
* Prostate Epithelium, Ventral Hyperplasia Minimal
Inflammation Minimal
* Skin Foot Inflammation Chronic Active, Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 13 TRT#: 1 SEX: Male DAY ON TEST: 695
DOSE: Control DISP: Moribund Sacrifice HISTO: 60985
ORGAN AND ACCOUNTABLE SITE STATUS
Foot Ulcer Mild
[ Inflammation TGLs=3-18]
[Ulcer TGLs=3-18]
* Spleen Hematopoietic Cell Proliferation Mild
Pigmentation Hemosiderin, Minimal
* Thymus Atrophy Moderate

PRIMARY CAUSE OF DEATH

- Kidney Histiocytic Sarcoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 14 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 60986

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Heart * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Larynx * Liver * Lung
* Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mesenteric * Pancreas
* Parathyroid Gland * Pituitary Gland * Preputial Gland * Salivary Glands
* Seminal Vesicle * Skin * Stomach, Forestomach * Stomach, Glandular
* Testes * Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Lymph Node, Mediastinal * Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Mild
* Kidney Pelvis Inflammation Minimal
Nephropathy Mild
* Nose Adenoma
Inflammation Chronic Active, Mild
Olfactory Epi Metaplasia Respiratory, Minimal
* Prostate Inflammation Minimal
* Spleen Lymph Follic Atrophy Mild
Hematopoietic Cell Proliferation Mild
Pigmentation Hemosiderin, Minimal
* Thymus Atrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 15 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 60987

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Kidney * Larynx * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mesenteric * Mammary Gland * Nose * Pancreas
* Parathyroid Gland * Preputial Gland * Salivary Glands * Seminal Vesicle
* Skin * Stomach, Forestomach * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Lymph Node, Mediastinal * Thymus
OBSERVATIONS
* Brain Glioma Malignant
* Heart Cardiomyopathy Mild
* Liver Clear Cell Focus
Fatty Change Focal, Minimal
[ Fatty Change TGLs=1-15]
* Lung Pleura Fibrosis Focal, Minimal
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=2-10]
* Prostate Inflammation Minimal
* Spleen Hematopoietic Cell Proliferation Mild
Pigmentation Hemosiderin, Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 16 TRT#: 1 SEX: Male DAY ON TEST: 523
DOSE: Control DISP: Natural Death HISTO: 60988

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Lymph Node, Bronchial * Lymph Node, Mediastinal * Mammary Gland
* Nose * Pancreas * Parathyroid Gland * Pituitary Gland
* Preputial Gland * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Forestomach * Stomach, Glandular * Testes * Thyroid Gland
* Trachea
OBSERVATIONS
* Eye Retina Degeneration Moderate
[ Degeneration TGLs=4-13]
* Heart Cardiomyopathy Minimal
Septum Inter Necrosis Acute, Minimal
Note: Bacteria present in areas of necrosis.
[ Necrosis TGLs=5-7]
* Kidney Pelvis, Transit Epithe Hyperplasia Moderate
Pelvis Inflammation Moderate
[ Inflammation TGLs=6-7]
* Liver Lymphoma Malignant
Centrilobular Necrosis Moderate
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
* Lymph Node, Mandibular Lymphoma Malignant
[ Lymphoma Malignant TGLs=2-14]
* Lymph Node, Mesenteric Necrosis Minimal
* Prostate Lymphoma Malignant
* Spleen Lymphoma Malignant
* Thymus Atrophy Moderate
* Urinary Bladder Lymphoma Malignant
PRIMARY CAUSE OF DEATH - Kidney Pelvis Inflammation

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 17 TRT#: 1 SEX: Male DAY ON TEST: 731
DOSE: Control DISP: Terminal Sacrifice HISTO: 60989

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Small, Duodenum
* Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic * Lung
* Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric
* Mammary Gland * Pancreas * Parathyroid Gland * Pituitary Gland
* Preputial Gland * Prostate * Salivary Glands * Seminal Vesicle
* Skin * Stomach, Forestomach * Stomach, Glandular * Testes
* Trachea * Urinary Bladder
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Focal, Marked
* Heart Cardiomyopathy Mild
* Intestine Large, Rectum Metaplasia Squamous, Mild
* Kidney Nephropathy Mild
* Larynx Inflammation Chronic Active, Minimal
* Liver Clear Cell Focus
* Nose Olfactory Epi Accumulation, Hyaline Droplet Minimal
* Spleen Hematopoietic Cell Proliferation Minimal
Pigmentation Hemosiderin, Minimal
* Thymus Atrophy Mild
* Thyroid Gland C Cell Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03
Test Type: CHRONIC
Route: RESPIRATORY EXPOSURE WHOLE BODY

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Species/Strain: RATS/Wistar Han

Lab: BNW

ANIMAL ID: 18 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 60990
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus

* Harderian Gland

* Intestine Small, Duodenum
* Kidney

* Lymph Node, Mandibular
* Pancreas

* Salivary Glands

* Intestine Large, Cecum

* Intestine Small, lleum

* Larynx

* Lymph Node, Mediastinal
* Parathyroid Gland

* Seminal Vesicle

* Intestine Large, Colon

* Intestine Small, Jejunum
* Lung

* Lymph Node, Mesenteric
* Pituitary Gland

* Skin

* Intestine Large, Rectum
* |slets, Pancreatic

* Lymph Node, Bronchial
* Nose

* Preputial Gland

* Stomach, Forestomach

* Stomach, Glandular * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Eye Retina Degeneration Mild
* Heart Cardiomyopathy Mild
* Liver Basophilic Focus
Clear Cell Focus
Infiltration Cellular Mixed Cell, Minimal
* Prostate Epithelium, Ventral Hyperplasia Minimal
* Spleen Hematopoietic Cell Proliferation Mild
* Testes Germinal Epith Degeneration Moderate
* Thymus Atrophy Moderate
* Thyroid Gland C Cell Hyperplasia Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03
Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY

Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 19 TRT#: 1 SEX: Male DAY ON TEST: 633
DOSE: Control DISP: Moribund Sacrifice HISTO: 60991
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Epididymis * Esophagus * Eye * Harderian Gland

* Intestine Large, Cecum
* Intestine Small, lleum

* Intestine Large, Colon
* Intestine Small, Jejunum

* Intestine Large, Rectum
* |slets, Pancreatic

* |ntestine Small, Duodenum
* Larynx

* Liver * Lung * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Pancreas * Parathyroid Gland
* Preputial Gland * Prostate * Salivary Glands * Seminal Vesicle
* Skin * Stomach, Glandular * Testes * Thyroid Gland
* Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS

* Adrenal Cortex Zona Fascult Hypertrophy Focal, Minimal
* Brain Granular Cell Tumor Malignant

Cranial Nerve, Glial Cell Hyperplasia Moderate

Note: Hypercellularity of olfactory nerves, possibly secondary to tumor in cerebrum.
[ Granular Cell Tumor Malignant TGLs=3-15]
* Heart Cardiomyopathy Minimal
* Int Lg Rectum
Note: Section at anus.
* Kidney Nephropathy Minimal
* Nose Olfactory Epi Accumulation, Hyaline Droplet Moderate
* Pituitary Gland Pars Distalis Hyperplasia Minimal
* Spleen Lymph Follic Atrophy Mild
Pigmentation Hemosiderin, Mild
* Stomach, Forestomach Epithelium Hyperplasia Moderate
Inflammation Mild

* Thymus Atrophy Marked

PRIMARY CAUSE OF DEATH

- Brain

Granular Cell Tumor Malignant

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 20 TRT#: 1 SEX: Male DAY ON TEST: 731
DOSE: Control DISP: Terminal Sacrifice HISTO: 60992

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL

* Adrenal Medulla Blood Vessel * Bone Bone Marrow

* Brain * Epididymis * Esophagus * Eye

* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum

* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * Larynx

* Lung * Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal

* Lymph Node, Mesenteric * Mammary Gland * Nose * Pancreas

* Parathyroid Gland * Preputial Gland * Prostate * Salivary Glands

* Seminal Vesicle * Skin * Stomach, Forestomach * Stomach, Glandular

* Testes * Thyroid Gland * Trachea * Urinary Bladder
OBSERVATIONS

* Adrenal Cortex Zona Fascult Hypertrophy Minimal

* Heart Cardiomyopathy Minimal

* |slets, Pancreatic Hyperplasia Mild

* Kidney Nephropathy Moderate

* Liver Clear Cell Focus

[ Clear Cell Focus TGLs=1,2-6+15]

* Pituitary Gland Pars Distalis Hyperplasia Minimal

* Spleen Hematopoietic Cell Proliferation Minimal

* Thymus Atrophy Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 21 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 60993

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Heart * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Kidney * Lung * Lymph Node, Bronchial
* Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric * Nose
* Pancreas * Parathyroid Gland * Preputial Gland * Salivary Glands
* Seminal Vesicle * Skin * Stomach, Forestomach * Stomach, Glandular
* Testes * Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Focal, Mild
* Larynx Inflammation Chronic Active, Minimal
* Liver Basophilic Focus
Clear Cell Focus
* Pituitary Gland Pars Distalis Hyperplasia Mild
* Prostate Epithelium, Ventral Hyperplasia Marked
* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Mild

* PROTOCOL REQUIRED TISSUE
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P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 22 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 60994
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
* Brain * Epididymis * Esophagus * Harderian Gland
* Heart * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum

* Intestine Small, Duodenum

* Liver
* Mammary Gland
* Preputial Gland

* Intestine Small, lleum
* Lymph Node, Bronchial
* Nose

* Salivary Glands

* Intestine Small, Jejunum
* Lymph Node, Mediastinal
* Pancreas

* Seminal Vesicle

* |slets, Pancreatic

* Lymph Node, Mesenteric
* Parathyroid Gland

* Stomach, Forestomach

* Stomach, Glandular * Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Lymph Node, Mandibular
OBSERVATIONS
Bone Marrow Myeloid Cell Hyperplasia Mild
* Eye Retina Degeneration Moderate
* Kidney Pelvis Inflammation Minimal
* Larynx Foreign Body
Inflammation Chronic Active, Mild
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
Inflammation Granulomatous, Minimal
* Pituitary Gland Pars Distalis Hyperplasia Marked
[ Hyperplasia TGLs=2-10]
* Prostate Epithelium, Ventral Hyperplasia Minimal
Inflammation Minimal
* Skin Foot Inflammation Acute, Moderate
Foot Ulcer Marked
[ Inflammation TGLs=1-15]
[Ulcer TGLs=1-15]
* Spleen Hematopoietic Cell Proliferation Minimal
* Testes Germinal Epith Degeneration Moderate
* Thymus Atrophy Moderate

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 23 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 60995

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Kidney * Larynx * Liver * Lung
* Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric
* Nose * Parathyroid Gland * Pituitary Gland * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Forestomach * Stomach, Glandular * Testes * Trachea
* Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Mild
* Heart Cardiomyopathy Minimal
* Pancreas Atrophy Marked
* Spleen Lymph Follic Atrophy Mild
Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Moderate
* Thyroid Gland C Cell Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 24 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 60996

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Kidney * Larynx * Lung * Lymph Node, Bronchial
* Lymph Node, Mandibular * Lymph Node, Mesenteric * Nose * Pancreas
* Preputial Gland * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Forestomach * Stomach, Glandular * Testes * Thyroid Gland
* Trachea * Urinary Bladder
MISSING
* Lymph Node, Mediastinal * Mammary Gland * Parathyroid Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Moderate
[ Hypertrophy TGLs=1-7]
* Heart Cardiomyopathy Minimal
* Liver Clear Cell Focus
* Pituitary Gland Pars Distalis Hyperplasia Minimal
* Prostate Inflammation Minimal
* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 25 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 60997

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Heart * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Larynx * Lung * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Mammary Gland * Nose
* Pancreas * Parathyroid Gland * Pituitary Gland * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Forestomach * Stomach, Glandular * Trachea * Urinary Bladder
MISSING
* Lymph Node, Bronchial
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hyperplasia Minimal
* Kidney Nephropathy Mild
* Liver Clear Cell Focus
* Spleen Hematopoietic Cell Proliferation Mild
Pigmentation Hemosiderin, Minimal
* Testes Edema Mild
[Edema TGLs=2-16]
* Thymus Atrophy Moderate
* Thyroid Gland Follicular Cel Hyperplasia Mild

* PROTOCOL REQUIRED TISSUE
Page 28



Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 26 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 60998

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Heart * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Liver * Lung * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Pancreas * Parathyroid Gland
* Pituitary Gland * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle * Skin * Stomach, Forestomach * Stomach, Glandular
* Testes * Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Lymph Node, Bronchial * Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Mild
* Kidney Nephropathy Moderate
* Larynx Inflammation Chronic Active, Minimal
* Nose Olfactory Epi Accumulation, Hyaline Droplet Mild
* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Moderate

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 27 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 60999
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain
* Epididymis * Esophagus * Eye * Harderian Gland

*

*

*

*

Intestine Large, Cecum
Intestine Small, lleum
Lymph Node, Bronchial
Pancreas

* Intestine Large, Colon

* Intestine Small, Jejunum
* Lymph Node, Mandibular
* Parathyroid Gland

* Intestine Large, Rectum

* |slets, Pancreatic

* Lymph Node, Mediastinal
Peripheral Nerve

* Intestine Small, Duodenum
* Lung

* Lymph Node, Mesenteric

* Preputial Gland

* Salivary Glands * Seminal Vesicle Skeletal Muscle Spinal Cord
* Stomach, Forestomach * Stomach, Glandular * Testes * Trachea
* Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Marked
Bone Marrow Myeloid Cell Hyperplasia Mild
* Heart Cardiomyopathy Minimal
* Kidney Nephropathy Minimal
* Larynx Squam Epithel Hyperplasia Minimal
* Liver Clear Cell Focus
Lymph Node Lumbar Infiltration Cellular Plasma Cell, Marked
[ Infiltration Cellular TGLs =4-15]
Mesentery Fat Necrosis Minimal
[ Necrosis TGLs=3-16]
* Nose Olfactory Epi Accumulation, Hyaline Droplet Mild
* Pituitary Gland Pars Distalis Adenoma
* Prostate Inflammation Minimal
* Skin Foot Inflammation Chronic Active, Moderate
Foot Ulcer Moderate
[ Inflammation TGLs=1,2-15+16]
[Ulcer TGLs=1,2-15+16]
Spinal Cord

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 27 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 60999
ORGAN AND ACCOUNTABLE SITE STATUS
Note: Peripheral nerve,skeletal muscle, and spinal cord were examined due to clinical signs.

* Spleen Hematopoietic Cell Proliferation Mild

* Thymus Atrophy Moderate

* Thyroid Gland C Cell Adenoma

C Cell Hyperplasia Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 28 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 61000
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Lung * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Mammary Gland * Nose
* Parathyroid Gland * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle * Spleen * Stomach, Forestomach * Stomach, Glandular
* Testes * Trachea * Urinary Bladder
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Focal, Mild
* Heart Cardiomyopathy Minimal
* Kidney Nephropathy Mild
* Liver Hepatodiaphragmatic Nodule

[ Hepatodiaphragmatic Nodule
Lymph Node

[ Infiltration Cellular TGLs =4
[ Inflammation TGLs=5-17]
* Pancreas
* Pituitary Gland
[Adenoma TGLs=2-10]
* Skin

[ Inflammation TGLs=1-15]
[Ulcer TGLs=1-15]

* Thymus

* Thyroid Gland

TGLs=3-6]
Lumbar
Popliteal

-16]

Acinus
Pars Distalis

Foot
Foot

Follicular Cel

Infiltration Cellular
Inflammation

Hyperplasia
Adenoma
Inflammation

Ulcer

Atrophy
Hyperplasia

Plasma Cell, Moderate
Chronic Active, Mild

Minimal

Chronic Active, Marked
Marked

Mild
Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Lab:

BNW

ANIMAL ID: 29 TRT#: 1
DOSE: Control

SEX: Male
DISP: Terminal Sacrifice

DAY ON TEST: 729

HISTO: 61001

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Esophagus * Eye * Harderian Gland * |ntestine Large, Cecum
* Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum
* Intestine Small, Jejunum * |slets, Pancreatic * Larynx * Lung
* Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric
* Pancreas * Parathyroid Gland * Preputial Gland * Prostate
* Salivary Glands * Seminal Vesicle * Skin * Stomach, Forestomach
* Stomach, Glandular * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Moderate
* Brain Granular Cell Tumor Benign
[ Granular Cell Tumor Benign TGLs=2-1]
* Epididymis Mesothelioma Malignant
* Heart Cardiomyopathy Mild
* Kidney Nephropathy Mild
* Liver Clear Cell Focus
Bile Duct Hyperplasia Minimal
Mixed Cell Focus
[ Mixed Cell Focus TGLs=1-15]
* Nose Olfactory Epi Accumulation, Hyaline Droplet Minimal
* Pituitary Gland Pars Distalis Hyperplasia Moderate
* Spleen Hematopoietic Cell Proliferation Minimal
Pigmentation Hemosiderin, Minimal
* Testes Mesothelioma Malignant
* Thymus Atrophy Moderate
* Thyroid Gland Follicular Cel Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 30 TRT#: 1 SEX: Male DAY ON TEST: 694
DOSE: Control DISP: Moribund Sacrifice HISTO: 61002
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain
* Epididymis * Esophagus * Eye * Harderian Gland
* Heart * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum

* Intestine Small, Duodenum

* Kidney

* Mammary Gland

* Preputial Gland

* Stomach, Glandular

* Intestine Small, lleum
* Lung

* Nose

* Salivary Glands

* Trachea

* Intestine Small, Jejunum
* Lymph Node, Mandibular
* Pancreas

* Seminal Vesicle

* Urinary Bladder

* |slets, Pancreatic

* Lymph Node, Mesenteric
* Parathyroid Gland

* Stomach, Forestomach

MISSING

* Lymph Node, Bronchial

* Lymph Node, Mediastinal

OBSERVATIONS
* Adrenal Cortex
Bone Marrow
* Larynx
* Liver
* Pituitary Gland
[ Adenoma
* Prostate
* Skin
[ Hyperplasia
* Spleen
* Testes
* Thymus
* Thyroid Gland

TGLs=2-10]

TGLs=1-15]

Zona Fascult
Myeloid Cell

Bile Duct
Pars Distalis
Epidermis

Lymph Follic
Interstit Cell

C Cell

Hypertrophy
Hyperplasia
Inflammation
Hyperplasia
Adenoma

Inflammation
Hyperplasia

Atrophy
Adenoma
Atrophy
Adenoma

Multifocal, Moderate
Mild

Chronic Active, Minimal
Minimal

Minimal

Mild

Mild

Marked

PRIMARY CAUSE OF DEATH

- Pituitary Gland Pars Distalis Adenoma

* PROTOCOL REQUIRED TISSUE



Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 31 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 61003

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal
* Lymph Node, Mesenteric * Nose * Pancreas * Parathyroid Gland
* Pituitary Gland * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle * Skin * Stomach, Forestomach * Stomach, Glandular
* Testes * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Mild
* Heart Cardiomyopathy Minimal
* Kidney Calculus Micro Observation Only
Pelvis Inflammation Moderate
Nephropathy Minimal
* Liver Clear Cell Focus
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Mild
* Thyroid Gland C Cell Hyperplasia Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 32 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 61004
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Heart * Intestine Large, Cecum
* Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum
* Intestine Small, Jejunum * |slets, Pancreatic * Lymph Node, Mandibular * Lymph Node, Mediastinal
* Lymph Node, Mesenteric * Nose * Pancreas * Parathyroid Gland
* Preputial Gland * Prostate * Salivary Glands * Seminal Vesicle
* Skin * Stomach, Forestomach * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Lymph Node, Bronchial * Mammary Gland
OBSERVATIONS
* Kidney Nephropathy Mild
* Larynx Foreign Body
Inflammation Chronic Active, Minimal
* Liver Basophilic Focus
Clear Cell Focus
[Clear Cell Focus TGLs=1-15]
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal

[ Infiltration Cellular TGLs =2-4+5]

* Pituitary Gland
* Spleen

* Thymus

Pars Distalis

Hyperplasia

Hematopoietic Cell Proliferation
Pigmentation

Atrophy

Minimal
Minimal
Hemosiderin, Minimal
Marked

* PROTOCOL REQUIRED TISSUE

Page 36



Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 33 TRT#: 1 SEX: Male DAY ON TEST: 724
DOSE: Control DISP: Moribund Sacrifice HISTO: 61005

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain
* Epididymis * Esophagus * Eye * Harderian Gland
* Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum
* Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic * Larynx
* Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric
* Pancreas * Parathyroid Gland Peripheral Nerve * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle Skeletal Muscle
Spinal Cord * Stomach, Forestomach * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland * Thymus
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Focal, Minimal
Bone Marrow Myeloid Cell Hyperplasia Moderate
* Heart Cardiomyopathy Mild
* Kidney Calculus Micro Observation Only
Pelvis Inflammation Mild
Nephropathy Mild
* Liver Basophilic Focus
* Lung Alveolus Infiltration Cellular Histiocyte, Mild
[ Infiltration Cellular TGLs=1-4+5]
* Nose Olfactory Epi Accumulation, Hyaline Droplet Mild
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=2-10]
* Skin Foot Inflammation Chronic Active, Marked
Foot Ulcer Marked

[ Inflammation TGLs =3,4-15+16]
[Ulcer TGLs=3,4-15,16]
Spinal Cord
Note: Peripheral nerve, skeletalmuscle, and spinal cord were examined due to clinical signs.

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 33 TRT#: 1 SEX: Male DAY ON TEST: 724
DOSE: Control DISP: Moribund Sacrifice HISTO: 61005

ORGAN AND ACCOUNTABLE SITE STATUS

* Spleen Hematopoietic Cell Proliferation Moderate

PRIMARY CAUSE OF DEATH - Skin _Foot Ulcer

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 34 TRT#: 1 SEX: Male DAY ON TEST: 633
DOSE: Control DISP: Moribund Sacrifice HISTO: 61006

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * Larynx
* Lung * Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal
* Lymph Node, Mesenteric * Nose * Pancreas * Parathyroid Gland
Peripheral Nerve * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle Skeletal Muscle Spinal Cord * Stomach, Forestomach
* Stomach, Glandular * Testes * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
Bone Marrow Myeloid Cell Hyperplasia Marked
* Heart Cardiomyopathy Minimal
* |slets, Pancreatic Hyperplasia Minimal
* Kidney Nephropathy Mild
* Liver Angiectasis Minimal
Degeneration Cystic, Mild
[ Angiectasis TGLs=5-15]
[ Degeneration TGLs=6-6]
* Pituitary Gland Pars Intermed Adenoma
[Adenoma TGLs=4-10]
* Skin Epidermis Hyperplasia Moderate
Foot Inflammation Chronic Active, Marked
Foot Ulcer Marked

[ Hyperplasia TGLs=3-19]
[ Inflammation TGLs=1,2-17+18]
[Ulcer TGLs=1,2-17+18]
Spinal Cord
Note: Peripheral nerve, skeletal muscle, and spinal cord were examined due to clinical signs.

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 34 TRT#: 1 SEX: Male DAY ON TEST: 633
DOSE: Control DISP: Moribund Sacrifice HISTO: 61006
ORGAN AND ACCOUNTABLE SITE STATUS
* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Moderate
* Thyroid Gland Follicular Cel Hyperplasia Minimal
PRIMARY CAUSE OF DEATH - Skin Foot Ulcer

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Lab:

BNW

ANIMAL ID: 35 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 61007
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Epididymis * Esophagus * Eye

* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * |slets, Pancreatic * Larynx

* Lung * Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mesenteric
* Nose * Pancreas * Parathyroid Gland * Preputial Gland
* Salivary Glands * Seminal Vesicle * Stomach, Forestomach * Stomach, Glandular
* Trachea * Urinary Bladder
MISSING
* Lymph Node, Mediastinal
OBSERVATIONS

* Brain Granular Cell Tumor Benign
* Heart Cardiomyopathy Mild
* Intestine Small, Jejunum Leiomyoma

[Leiomyoma TGLs=7-15]
* Kidney Pelvis Inflammation Minimal

Nephropathy Mild

* Liver Mixed Cell Focus

[ Mixed Cell Focus TGLs=6-7]
* Mammary Gland Carcinoma

[ Carcinoma TGLs=3-16]
* Pituitary Gland Pars Distalis Adenoma

[Adenoma TGLs=5-10]
* Prostate Epithelium, Ventral Hyperplasia Minimal

Inflammation Minimal

[ Inflammation TGLs=8-15]

* Skin Foot Inflammation Chronic Active, Moderate
Foot Ulcer Moderate

[ Inflammation TGLs=1-15]
[Ulcer TGLs=1-15]

* PROTOCOL REQUIRED TISSUE



Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 35 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 61007

ORGAN AND ACCOUNTABLE SITE STATUS

* Spleen Hematopoietic Cell Proliferation Moderate
* Testes Edema Moderate
Interstit Cell Hyperplasia Mild
[Edema TGLs=4-9]
* Thymus Atrophy Moderate
* Thyroid Gland Follicular Cel Hyperplasia Minimal

* PROTOCOL REQUIRED TISSUE
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P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 36 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 61008
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL

* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum
* Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic * Larynx

* Liver

* Lymph Node, Mesenteric

* Pituitary Gland

* Lung
* Nose
* Preputial Gland

* Lymph Node, Bronchial
* Pancreas
* Salivary Glands

* Lymph Node, Mandibular
* Parathyroid Gland
* Seminal Vesicle

* Stomach, Forestomach * Stomach, Glandular * Testes * Trachea
* Urinary Bladder
MISSING
* Lymph Node, Mediastinal * Mammary Gland
OBSERVATIONS

* Adrenal Cortex Zona Fascult Hypertrophy Focal, Mild

* Harderian Gland Metaplasia Mild

* Heart Cardiomyopathy Minimal

* Kidney Nephropathy Minimal

Lymph Node Lumbar Hyperplasia Lymphoid, Mild

[ Hyperplasia TGLs=2-15]

* Prostate Inflammation Minimal

* Skin Sebaceous Gl Adenoma

Foot Inflammation Chronic Active, Moderate
Foot Ulcer Moderate

[Adenoma TGLs=1-16]
[ Inflammation TGLs=3-15]
[Ulcer TGLs=3-15]

* Spleen Hematopoietic Cell Proliferation Mild

* Thymus Atrophy Mild

* Thyroid Gland C Cell Hyperplasia Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 37 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 61009

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain
* Epididymis * Esophagus * Harderian Gland * Heart
* Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum
* Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic * Larynx
* Lung * Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric
* Pancreas * Parathyroid Gland * Preputial Gland * Salivary Glands
* Seminal Vesicle * Stomach, Forestomach * Stomach, Glandular * Trachea
* Urinary Bladder
MISSING
* Lymph Node, Bronchial * Mammary Gland
OBSERVATIONS
* Adrenal Cortex Degeneration Cystic, Minimal
Zona Fascult Hypertrophy Focal, Mild
Bone Marrow Myeloid Cell Hyperplasia Mild
* Eye Retina Degeneration Minimal
* Kidney Nephropathy Moderate
* Liver Clear Cell Focus
* Nose Olfactory Epi Accumulation, Hyaline Droplet Mild
* Pituitary Gland Pars Distalis Hyperplasia Moderate
* Prostate Inflammation Minimal
* Skin Epidermis Keratoacanthoma
[ Keratoacanthoma TGLs=1-16]
* Spleen Hematopoietic Cell Proliferation Minimal
* Testes Interstit Cell Adenoma
Interstit Cell Hyperplasia Minimal
* Thymus Atrophy Mild
* Thyroid Gland Bilateral, C Cell Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 38 TRT#: 1 SEX: Male DAY ON TEST: 731
DOSE: Control DISP: Terminal Sacrifice HISTO: 61010
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Heart * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Larynx * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Pancreas * Parathyroid Gland
* Pituitary Gland * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle * Stomach, Forestomach * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Mild
* Kidney Nephropathy Minimal
* Liver Necrosis Focal, Minimal
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
Inflammation Chronic Active, Minimal
[ Infiltration Cellular TGLs =3 -4+5]
* Nose Foreign Body
Inflammation Suppurative, Minimal
Polyp, Inflammatory Mild
* Skin Epidermis Keratoacanthoma
Subcut Tiss Myxoma
[ Keratoacanthoma TGLs=2-15]
[Myxoma TGLs=1-16]
* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 39 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 61011

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Lung * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Pancreas * Parathyroid Gland
* Pituitary Gland * Preputial Gland * Salivary Glands * Seminal Vesicle
* Skin * Stomach, Forestomach * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Eye Retina Degeneration Minimal
* Heart Cardiomyopathy Minimal
* Kidney Pelvis Inflammation Mild
Nephropathy Minimal
* Liver Clear Cell Focus
* Nose Inflammation Suppurative, Minimal
* Prostate Epithelium, Ventral Hyperplasia Mild
* Spleen Hematopoietic Cell Proliferation Mild
Pigmentation Hemosiderin, Minimal
* Thymus Atrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Lab:

BNW

ANIMAL ID: 40 TRT#: 1 SEX: Male DAY ON TEST: 724
DOSE: Control DISP: Moribund Sacrifice HISTO: 61012
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
Blood Vessel * Bone * Brain * Epididymis
* Esophagus * Harderian Gland * Heart * |ntestine Large, Cecum
* Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum
* Intestine Small, Jejunum * |slets, Pancreatic * Larynx * Lung
* Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric * Nose
* Pancreas * Parathyroid Gland Peripheral Nerve * Pituitary Gland
* Preputial Gland * Salivary Glands * Seminal Vesicle Skeletal Muscle
Spinal Cord * Stomach, Forestomach * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Lymph Node, Bronchial * Mammary Gland
OBSERVATIONS
* Adrenal Cortex Adenoma
[Adenoma TGLs=6-7]
* Adrenal Medulla Pheochromocytoma Benign
Bone Marrow Myeloid Cell Hyperplasia Marked
* Eye Lens Cataract Mild
[ Cataract TGLs=1-13]
* Kidney Nephropathy Minimal
* Liver Clear Cell Focus
Lymph Node Lumbar Infiltration Cellular Plasma Cell, Mild
Renal Infiltration Cellular Plasma Cell, Moderate
[ Infiltration Cellular TGLs=4-16]
[ Infiltration Cellular TGLs=5-15]
* Prostate Inflammation Minimal
* Skin Foot Inflammation Acute, Marked
Foot Ulcer Marked
[ Inflammation TGLs=2-16]
[Ulcer TGLs=2-16]
Spinal Cord

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 40 TRT#: 1 SEX: Male DAY ON TEST: 724
DOSE: Control DISP: Moribund Sacrifice HISTO: 61012
ORGAN AND ACCOUNTABLE SITE STATUS
Note: Peripheral nerve, skeletal muscle, and spinal cord were examined due to clinical signs.
* Spleen Hematopoietic Cell Proliferation Moderate
[ Hematopoietic Cell Proliferation TGLs=3-6]
* Thymus Atrophy Moderate
PRIMARY CAUSE OF DEATH - Skin Foot Ulcer

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 41 TRT#: 1 SEX: Male DAY ON TEST: 730
DOSE: Control DISP: Terminal Sacrifice HISTO: 61013
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Kidney * Larynx * Lymph Node, Bronchial
* Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric * Pancreas
* Parathyroid Gland * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle * Spleen * Stomach, Forestomach * Stomach, Glandular

* Testes * Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Heart Cardiomyopathy Minimal
* Liver Infiltration Cellular Lymphocyte, Mild
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
Mesentery Fat Necrosis Minimal
[ Necrosis TGLs=3-16]
* Nose Olfactory Epi Accumulation, Hyaline Droplet Mild
* Pituitary Gland Pars Distalis Hyperplasia Mild
* Skin Foot Inflammation Chronic Active, Moderate
Epidermis Keratoacanthoma
Foot Ulcer Moderate
[ Inflammation TGLs=2-15]
[ Keratoacanthoma TGLs=1-16]
[Ulcer TGLs=2-15]
* Thymus Atrophy Moderate

* PROTOCOL REQUIRED TISSUE

Page 49



Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 42 TRT#: 1

DOSE: Control

SEX: Male
DISP: Terminal Sacrifice

DAY ON TEST: 731
HISTO: 61014

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla
* Harderian Gland
* Intestine Large, Rectum
* |slets, Pancreatic
* Lymph Node, Mesenteric
* Pituitary Gland

* Bone

* Heart

* Intestine Small, Duodenum
* Lymph Node, Bronchial

* Nose

* Preputial Gland

* Brain

* |ntestine Large, Cecum

* Intestine Small, lleum

* Lymph Node, Mandibular
* Pancreas

* Salivary Glands

* Esophagus

* |ntestine Large, Colon

* Intestine Small, Jejunum
* Lymph Node, Mediastinal
* Parathyroid Gland

* Seminal Vesicle

* Skin * Stomach, Forestomach * Stomach, Glandular * Thyroid Gland
* Trachea * Urinary Bladder

MISSING
* Mammary Gland

OBSERVATIONS

* Adrenal Cortex

Blood Vessel

Zona Fascult
Zona Fascult

Hyperplasia
Hypertrophy
Inflammation

Note: Vascular inflammation involves gastric, epididymal, mediastinal, and rectal arteries.

Bone Marrow
* Epididymis
* Eye
* Kidney

* Larynx
* Liver

* Lung
* Prostate

* Spleen

* Testes

* PROTOCOL REQUIRED TISSUE

Myeloid Cell

Retina
Pelvis

Epithelium, Ventral

Interstit Cell

Page 50

Hyperplasia
Granuloma Sperm
Degeneration
Inflammation
Nephropathy
Inflammation
Basophilic Focus
Clear Cell Focus
Inflammation
Hyperplasia
Inflammation
Hemangiosarcoma
Hematopoietic Cell Proliferation
Pigmentation
Hyperplasia

Minimal
Minimal
Moderate

Moderate

Moderate

Moderate

Mild

Minimal

Chronic Active, Minimal

Granulomatous, Minimal
Minimal
Minimal

Mild
Hemosiderin, Minimal
Marked



Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 42 TRT#: 1 SEX: Male DAY ON TEST: 731
DOSE: Control DISP: Terminal Sacrifice HISTO: 61014

ORGAN AND ACCOUNTABLE SITE STATUS

* Thymus Atrophy Marked

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 43 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 61015

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Larynx * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Nose * Pancreas * Parathyroid Gland
* Pituitary Gland * Preputial Gland * Salivary Glands * Seminal Vesicle
* Skin * Stomach, Forestomach * Stomach, Glandular * Testes
* Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Heart Cardiomyopathy Minimal
* Kidney Nephropathy Mild
* Liver Clear Cell Focus
* Lung Alveolar Epith Hyperplasia Focal, Marked
[ Hyperplasia TGLs=1-5]
* Lymph Node, Mesenteric Hemangiosarcoma
* Prostate Inflammation Mild
* Spleen Hematopoietic Cell Proliferation Mild
Pigmentation Hemosiderin, Minimal
* Thymus Atrophy Moderate
Lymphoma Malignant
* Thyroid Gland C Cell Hyperplasia Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03
Test Type: CHRONIC
Route: RESPIRATORY EXPOSURE WHOLE BODY

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 44 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 61016
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone * Epididymis
* Esophagus * Eye * Harderian Gland * |ntestine Large, Cecum

* Intestine Large, Colon
* Intestine Small, Jejunum
* Lymph Node, Mandibular

* Intestine Large, Rectum
* |slets, Pancreatic
* Lymph Node, Mediastinal

* Intestine Small, Duodenum
* Kidney
* Lymph Node, Mesenteric

* Intestine Small, lleum
* Lymph Node, Bronchial
* Nose

* Pancreas * Parathyroid Gland * Preputial Gland * Salivary Glands
* Seminal Vesicle * Skin * Stomach, Forestomach * Stomach, Glandular
* Testes * Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS

* Adrenal Cortex
Bone Marrow

* Brain

* Heart

* Larynx

* Liver

* Lung

Zona Fascult
Myeloid Cell
Cerebrum, Gray Matter

Alveolar Epith
Alveolus

[ Hyperplasia TGLs=1,3-4+5]

Oral Mucosa
[ Squamous Cell Carcinoma
* Pituitary Gland

* Prostate
* Spleen
* Thymus

TGLs=2-15]
Pars Distalis
Pars Intermed
Epithelium, Ventral

Hyperplasia
Hyperplasia
Hemorrhage
Cardiomyopathy
Inflammation
Basophilic Focus
Clear Cell Focus
Infiltration Cellular
Hyperplasia
Infiltration Cellular

Squamous Cell Carcinoma

Hyperplasia

Hyperplasia

Hyperplasia

Hematopoietic Cell Proliferation
Atrophy

Focal, Minimal

Mild

Focal, Minimal

Minimal

Chronic Active, Minimal

Mixed Cell, Minimal
Mild
Histiocyte, Minimal

Minimal
Mild
Minimal
Mild
Moderate

* PROTOCOL REQUIRED TISSUE



Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 45 TRT#: 1 SEX: Male DAY ON TEST: 654
DOSE: Control DISP: Natural Death HISTO: 61017

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Kidney * Lung * Lymph Node, Bronchial
* Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric * Nose
* Pancreas * Parathyroid Gland * Pituitary Gland * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Forestomach * Stomach, Glandular * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Heart Cardiomyopathy Minimal
* Larynx Squam Epithel Hyperplasia Minimal
* Liver Bile Duct Hyperplasia Minimal
* Spleen Lymph Follic Atrophy Minimal
Hematopoietic Cell Proliferation Mild
Pigmentation Hemosiderin, Minimal
* Testes Interstit Cell Hyperplasia Minimal
* Thymus Atrophy Moderate
Hemorrhage Moderate
[Hemorrhage TGLs=2-15]
* Thyroid Gland C Cell Adenoma
PRIMARY CAUSE OF DEATH - Thymus Hemorrhage

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Lab:

BNW

ANIMAL ID: 46 TRT#: 1
DOSE: Control

SEX: Male
DISP: Terminal Sacrifice

DAY ON TEST: 731

HISTO: 61018

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * |ntestine Large, Cecum
* Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum
* Intestine Small, Jejunum * |slets, Pancreatic * Larynx * Lung
* Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric
* Nose * Pancreas * Parathyroid Gland * Pituitary Gland
* Preputial Gland * Prostate * Salivary Glands * Seminal Vesicle
* Skin * Stomach, Forestomach * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Mild
* Eye Cornea Inflammation Chronic Active, Minimal
Cornea Mineralization Minimal
* Harderian Gland Hyperplasia Minimal
* Heart Cardiomyopathy Minimal
* Kidney Nephropathy Minimal
* Liver Basophilic Focus
Clear Cell Focus
* Spleen Hematopoietic Cell Proliferation Minimal
Pigmentation Hemosiderin, Minimal
* Thymus Atrophy Moderate

Thymoma Benign

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 47 TRT#: 1 SEX: Male DAY ON TEST: 731
DOSE: Control DISP: Terminal Sacrifice HISTO: 61019
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain
* Epididymis * Esophagus * Eye * Harderian Gland

* Intestine Large, Cecum

* Intestine Small, lleum

* Lymph Node, Mandibular
* Pancreas

* Seminal Vesicle

* Thyroid Gland

* Intestine Large, Colon

* Intestine Small, Jejunum
* Lymph Node, Mediastinal
* Parathyroid Gland

* Skin

* Trachea

* Intestine Large, Rectum
* |slets, Pancreatic

* Lymph Node, Mesenteric
* Preputial Gland

* Stomach, Forestomach
* Urinary Bladder

* Intestine Small, Duodenum
* Lymph Node, Bronchial

* Nose

* Salivary Glands

* Stomach, Glandular

MISSING

* Mammary Gland

OBSERVATIONS

* Adrenal Cortex

[ Hyperplasia
Bone Marrow
* Heart
* Kidney
* Larynx
* Liver
* Lung

TGLs=3-7]

[ Infiltration Cellular

Zona Fascult
Zona Fascult

Myeloid Cell

Alveolar Epith
Alveolus

TGLs =4 - 4+5]

* Pituitary Gland Pars Distalis
[ Hyperplasia TGLs=5-10]

* Prostate
[ Inflammation TGLs=2-14]

* Spleen

* Testes Interstit Cell
[Adenoma TGLs=1-9]

* Thymus

Hyperplasia
Hypertrophy

Hyperplasia
Cardiomyopathy
Nephropathy
Inflammation
Basophilic Focus
Hyperplasia
Infiltration Cellular

Hyperplasia

Inflammation

Hematopoietic Cell Proliferation
Adenoma

Atrophy

Focal, Minimal
Focal, Minimal

Moderate
Minimal
Mild

Chronic Active, Minimal

Focal, Minimal
Histiocyte, Minimal

Moderate

Mild

Mild

Marked

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03
Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY

Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 48 TRT#: 1 SEX: Male DAY ON TEST: 731
DOSE: Control DISP: Terminal Sacrifice HISTO: 61020
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL

* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Epididymis * Esophagus * Eye * Harderian Gland
* Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum
* Intestine Small, lleum * Intestine Small, Jejunum * Lung * Lymph Node, Bronchial
* Lymph Node, Mandibular * Lymph Node, Mediastinal * Nose * Pancreas
* Parathyroid Gland * Pituitary Gland * Preputial Gland * Salivary Glands
* Seminal Vesicle * Stomach, Forestomach * Stomach, Glandular * Testes

* Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Focal, Minimal
* Brain Granular Cell Tumor Benign
* Heart Cardiomyopathy Mild
* |slets, Pancreatic Hyperplasia Mild
* Kidney Nephropathy Mild
* Larynx Inflammation Chronic Active, Minimal
* Liver Basophilic Focus
* Lymph Node, Mesenteric Hemangiosarcoma
* Prostate Inflammation Minimal
* Skin Foot Inflammation Chronic Active, Moderate
Foot Ulcer Marked
[ Inflammation TGLs=1-7]
[Ulcer TGLs=1-7]
* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Moderate
* Thyroid Gland C Cell Hyperplasia Mild
Follicular Cel Hypertrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Lab:

BNW

ANIMAL ID: 49 TRT#: 1 SEX: Male DAY ON TEST: 729
DOSE: Control DISP: Terminal Sacrifice HISTO: 61021
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Heart * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Larynx * Lung * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Nose * Pancreas
* Preputial Gland * Prostate * Salivary Glands * Seminal Vesicle
* Skin * Stomach, Forestomach * Stomach, Glandular * Testes
* Trachea * Urinary Bladder
MISSING
* Lymph Node, Bronchial * Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Focal, Marked
* Kidney Calculus Micro Observation Only
Pelvis Inflammation Moderate
Nephropathy Mild
* Liver Basophilic Focus

* Parathyroid Gland

* Pituitary Gland

[Adenoma TGLs=1-10]

* Spleen
* Thymus

* Thyroid Gland

Pars Intermed

Follicular Cel

Clear Cell Focus
Infiltration Cellular
Adenoma
Hyperplasia
Adenoma

Hematopoietic Cell Proliferation
Pigmentation

Atrophy

Hyperplasia

Adenoma

Mixed Cell, Minimal

Focal, Mild

Mild

Hemosiderin, Minimal
Moderate
Lymphoid, Moderate

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

Test Type: CHRONIC
Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 50 TRT#: 1 SEX: Male DAY ON TEST: 633
DOSE: Control DISP: Moribund Sacrifice HISTO: 61022
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain
* Epididymis * Esophagus * Eye * Harderian Gland
* Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum
* Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic * Lung
* Lymph Node, Mandibular * Lymph Node, Mesenteric * Pancreas * Parathyroid Gland
Peripheral Nerve * Pituitary Gland * Preputial Gland * Salivary Glands
* Seminal Vesicle Skeletal Muscle Spinal Cord * Stomach, Forestomach
* Stomach, Glandular * Testes * Thyroid Gland * Trachea
* Urinary Bladder
MISSING
* Lymph Node, Bronchial * Lymph Node, Mediastinal * Mammary Gland
OBSERVATIONS

* Adrenal Cortex
Zona Fascult
Bone Marrow Myeloid Cell
* Heart
* Kidney
* Larynx
* Liver

[ Infiltration Cellular TGLs =8-16]
Lymph Node Popliteal

Inguinal
Lumbar
Axillary
Renal

[ Hyperplasia TGLs=6-16]

[ Infiltration Cellular TGLs=7-20]

[ Infiltration Cellular TGLs=5-19]

* PROTOCOL REQUIRED TISSUE

Adenoma
Hypertrophy
Hyperplasia
Cardiomyopathy
Nephropathy
Inflammation
Basophilic Focus
Clear Cell Focus
Infiltration Cellular

Hyperplasia

Infiltration Cellular
Infiltration Cellular
Infiltration Cellular
Infiltration Cellular

Page 59

Multifocal, Moderate
Moderate

Minimal

Minimal

Chronic Active, Minimal

Mixed Cell, Minimal

Lymphoid, Moderate
Plasma Cell, Mild
Plasma Cell, Mild
Plasma Cell, Mild
Plasma Cell, Moderate



Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 50 TRT#: 1 SEX: Male DAY ON TEST: 633
DOSE: Control DISP: Moribund Sacrifice HISTO: 61022
ORGAN AND ACCOUNTABLE SITE STATUS

[ Infiltration Cellular TGLs =4-18]
[ Infiltration Cellular TGLs =3-17]

* Nose Olfactory Epi Accumulation, Hyaline Droplet Mild

* Prostate Inflammation Minimal

* Skin Foot Inflammation Chronic Active, Moderate

Foot Ulcer Moderate
[ Inflammation TGLs =1-18]
[Ulcer TGLs=1-18]
Spinal Cord
Note: Peripheral nerve, skeletal muscle, nand spinal cord were examined due to clinical signs.
* Spleen Hematopoietic Cell Proliferation Moderate
* Thymus Atrophy Mild
PRIMARY CAUSE OF DEATH - Skin _Foot Ulcer

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
Test Type: CHRONIC 2,3-Butanedione

Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8
Species/Strain: RATS/Wistar Han

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 201 TRT#: 3 SEX: Male DAY ON TEST: 729
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61273
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric
* Pancreas * Parathyroid Gland * Preputial Gland * Salivary Glands
* Seminal Vesicle * Skin * Stomach, Forestomach * Stomach, Glandular
* Testes * Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
Bone Marrow Myeloid Cell Hyperplasia Mild
* Heart Cardiomyopathy Mild
* Kidney Nephropathy Mild
* Larynx Inflammation Chronic Active, Minimal
* Liver Basophilic Focus
Clear Cell Focus
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
* Nose Olfactory Epi Atrophy Mild
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=1-10]
* Prostate Inflammation Minimal
* Spleen Hematopoietic Cell Proliferation Mild
Pigmentation Hemosiderin, Minimal
* Thymus Atrophy Marked

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
Test Type: CHRONIC 2,3-Butanedione

Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8
Species/Strain: RATS/Wistar Han

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 202 TRT#: 3 SEX: Male DAY ON TEST: 600
DOSE: 12.5 ppm DISP: Moribund Sacrifice HISTO: 61274
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Larynx * Liver * Lung
* Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric
* Nose * Pancreas * Parathyroid Gland * Preputial Gland
* Salivary Glands * Skin * Stomach, Forestomach * Stomach, Glandular
* Testes * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Heart Cardiomyopathy Minimal
* Kidney Calculus Micro Observation Only
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=2-10]
* Prostate Inflammation Mild
* Seminal Vesicle Inflammation Mild
* Spleen Hematopoietic Cell Proliferation Minimal
Pigmentation Hemosiderin, Minimal
* Thymus Atrophy Mild
* Thyroid Gland Follicular Cel Hyperplasia Mild
PRIMARY CAUSE OF DEATH - Pituitary Gland Pars Distalis Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione

CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 203

TRT#: 3
DOSE: 12.5 ppm

SEX: Male
DISP: Terminal Sacrifice

DAY ON TEST: 729
HISTO: 61275

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla
* Brain
* Intestine Large, Cecum
* Intestine Small, lleum

Blood Vessel
* Epididymis
* Intestine Large, Colon
* Intestine Small, Jejunum

* Bone

* Esophagus

* Intestine Large, Rectum
* |slets, Pancreatic

Bone Marrow
* Harderian Gland
* Intestine Small, Duodenum
* Larynx

* Lung * Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal
* Lymph Node, Mesenteric * Nose * Parathyroid Gland * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Forestomach * Stomach, Glandular * Testes * Trachea
* Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hyperplasia Focal, Minimal
Zona Fascult Hypertrophy Focal, Minimal
* Eye Lens Cataract Mild
Retina Degeneration Moderate
Retina Melanoma Malignant
* Heart Cardiomyopathy Minimal
Schwannoma Malignant
* Kidney Calculus Micro Observation Only
Nephropathy Moderate
* Liver Clear Cell Focus
Mixed Cell Focus
* Pancreas Acinus Hyperplasia Minimal
* Pituitary Gland Pars Distalis Hyperplasia Marked
* Spleen Hematopoietic Cell Proliferation Mild
Pigmentation Hemosiderin, Minimal
* Thymus Atrophy Mild
* Thyroid Gland C Cell Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 204 TRT#: 3 SEX: Male DAY ON TEST: 729
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61276

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Heart * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Lung * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Parathyroid Gland * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Forestomach * Stomach, Glandular * Testes * Thyroid Gland
* Trachea * Urinary Bladder
MISSING

* Mammary Gland

INSUFFICIENT TISSUE

* Thymus

OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Mild
* Intestine Small, lleum Carcinoid Tumor Benign

Note: Tumor cells are toluidine blue negative.

* Kidney Nephropathy Minimal
* Liver Clear Cell Focus
* Nose Respirat Epith Hyperplasia Minimal
* Pancreas Atrophy Minimal
* Pituitary Gland Pars Distalis Hyperplasia Mild
* Spleen Hematopoietic Cell Proliferation Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03
Test Type: CHRONIC

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

Route: RESPIRATORY EXPOSURE WHOLE BODY

Species/Strain: RATS/Wistar Han

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 205

TRT#: 3
DOSE: 12.5 ppm

SEX: Male
DISP: Terminal Sacrifice

DAY ON TEST: 730
HISTO: 61277

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla
* Brain
* Intestine Large, Colon
* Intestine Small, Jejunum
* Lymph Node, Mandibular
* Preputial Gland

Blood Vessel
* Esophagus
* Intestine Large, Rectum
* |slets, Pancreatic
* Lymph Node, Mediastinal
* Salivary Glands

* Bone

* Harderian Gland

* Intestine Small, Duodenum
* Larynx

* Lymph Node, Mesenteric

* Seminal Vesicle

Bone Marrow
* |ntestine Large, Cecum
* Intestine Small, lleum
* Lymph Node, Bronchial
* Nose
* Stomach, Forestomach

* Stomach, Glandular * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Mild
* Epididymis Granuloma Sperm Marked
[ Granuloma Sperm  TGLs=2-15]
* Eye Lens Cataract Minimal
Retina Degeneration Mild
* Heart Cardiomyopathy Minimal
* Kidney Nephropathy Moderate
* Liver Clear Cell Focus
* Lung Inflammation Granulomatous, Minimal
Lymph Node Lumbar Infiltration Cellular Plasma Cell, Mild
[ Infiltration Cellular TGLs=3-15]
* Pancreas Atrophy Minimal
* Parathyroid Gland Bilateral Adenoma
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=4-10]
* Prostate Inflammation Mild
* Skin Epidermis Squamous Cell Papilloma
[ Squamous Cell Papilloma TGLs=5-16]
* Spleen Hematopoietic Cell Proliferation Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
Test Type: CHRONIC 2,3-Butanedione
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8

Species/Strain: RATS/Wistar Han

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 205 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61277
ORGAN AND ACCOUNTABLE SITE STATUS
* Testes Germinal Epith Degeneration Marked
[ Degeneration TGLs=1-9]
* Thymus Atrophy Moderate
* Thyroid Gland C Cell Hyperplasia Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 206 TRT#: 3 SEX: Male DAY ON TEST: 606
DOSE: 12.5 ppm DISP: Moribund Sacrifice HISTO: 61278

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
* Epididymis * Esophagus * Eye * Harderian Gland
* Heart * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Kidney * Larynx * Lymph Node, Mandibular * Lymph Node, Mediastinal
* Lymph Node, Mesenteric * Pancreas * Parathyroid Gland * Pituitary Gland
* Preputial Gland * Seminal Vesicle * Skin * Stomach, Forestomach
* Stomach, Glandular * Testes * Thyroid Gland * Trachea
* Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
Bone Marrow Myeloid Cell Hyperplasia Moderate
* Brain Squamous Cell Carcinoma Metastatic (Oral Mucosa)
* Liver Histiocytic Sarcoma
* Lung Histiocytic Sarcoma
* Lymph Node, Bronchial Atrophy Moderate
* Nose Olfactory Epi Metaplasia Respiratory, Mild
Oral Mucosa Squamous Cell Carcinoma
* Prostate Epithelium, Ventral Hyperplasia Mild
* Salivary Glands Inflammation Mild
Note: Most of the enlargement and reddening (TGL-3) is due to acute hemorrhage (diagnosis not available in current LDAS set up).
[ Inflammation TGLs =3 - 15+16]
Skeletal Muscle Squamous Cell Carcinoma Metastatic (Oral Mucosa)
Note: Metastases involve masticatory muscles.
* Spleen Lymph Follic Atrophy Mild
Histiocytic Sarcoma
Pigmentation Hemosiderin, Minimal
[ Histiocytic Sarcoma TGLs=4-7]
* Thymus Atrophy Moderate

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
Test Type: CHRONIC 2,3-Butanedione
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8

Species/Strain: RATS/Wistar Han

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 206 TRT#: 3 SEX: Male
DOSE: 12.5 ppm DISP: Moribund Sacrifice

DAY ON TEST: 606
HISTO: 61278

ORGAN AND ACCOUNTABLE SITE STATUS

PRIMARY CAUSE OF DEATH - Spleen Histiocytic Sarcoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 207 TRT#: 3 SEX: Male DAY ON TEST: 701
DOSE: 12.5 ppm DISP: Natural Death HISTO: 61279

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Liver * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mesenteric * Nose * Pancreas * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle * Skin
* Spleen * Stomach, Forestomach * Stomach, Glandular * Trachea
* Urinary Bladder
MISSING
* Mammary Gland * Parathyroid Gland
OBSERVATIONS
* Adrenal Cortex Degeneration Cystic, Minimal
* Heart Pericardium Mesothelioma Malignant
Epicardium Mesothelioma Malignant
[ Mesothelioma Malignant TGLs = 3-16 ]
[ Mesothelioma Malignant TGLs = 2-15]
* Kidney Nephropathy Minimal
* Lung Mesothelioma Malignant
* Lymph Node, Mediastinal Mesothelioma Malignant
* Pituitary Gland Pars Intermed Adenoma
Pleura Mesothelioma Malignant
[ Mesothelioma Malignant TGLs=4-17]
Skeletal Muscle Mesothelioma Malignant
Note: TGL-5 = Diaphragmatic involvement.
[ Mesothelioma Malignant TGLs =5-18]
* Testes Germinal Epith Degeneration Moderate
* Thymus Atrophy Marked
* Thyroid Gland Follicular Cel Hyperplasia Marked
PRIMARY CAUSE OF DEATH - Heart Pericardium Mesothelioma Malignant

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 208

TRT#: 3

SEX: Male

DAY ON TEST: 730

DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61280
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Epididymis * Esophagus * Eye

* Harderian Gland

* Intestine Small, Duodenum
* Larynx

* Lymph Node, Mediastinal
* Salivary Glands

* Intestine Large, Cecum

* Intestine Small, lleum

* Lung

* Lymph Node, Mesenteric
* Seminal Vesicle

* Intestine Large, Colon

* Intestine Small, Jejunum
* Lymph Node, Bronchial
* Parathyroid Gland

* Skin

* Intestine Large, Rectum
* |slets, Pancreatic

* Lymph Node, Mandibular
* Pituitary Gland

* Stomach, Forestomach

* Stomach, Glandular * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Brain Glioma Malignant
Cranial Nerve, Glial Cell Hyperplasia Moderate
Note: Hypercellularity along olfactory nerves probably secondary to tumor.
* Heart Cardiomyopathy Minimal
* Kidney Nephropathy Mild
* Liver Basophilic Focus
[ Basophilic Focus TGLs=2-6]
Lymph Node lliac Ectasia Mild
[Ectasia TGLs=3-15]
* Nose Olfactory Epi Atrophy Mild
Nerve Hyperplasia Moderate
Inflammation Suppurative, Minimal
Olfactory Epi Metaplasia Respiratory, Minimal
* Pancreas Basophilic Focus Minimal
* Preputial Gland Inflammation Mild
[ Inflammation TGLs=1-9]
* Prostate Adenoma
Inflammation Mild
* Spleen Hematopoietic Cell Proliferation Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 208 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61280

ORGAN AND ACCOUNTABLE SITE STATUS

* Testes Interstit Cell Adenoma

[Adenoma TGLs=4-9]
* Thymus Atrophy Mild
* Thyroid Gland C Cell Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
Test Type: CHRONIC 2,3-Butanedione

Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8
Species/Strain: RATS/Wistar Han

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 209 TRT#: 3 SEX: Male DAY ON TEST: 656
DOSE: 12.5 ppm DISP: Moribund Sacrifice HISTO: 61281
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Kidney * Larynx * Liver
* Lung * Lymph Node, Bronchial * Lymph Node, Mediastinal * Lymph Node, Mesenteric
* Nose * Pancreas * Parathyroid Gland * Preputial Gland
* Salivary Glands * Seminal Vesicle * Skin * Stomach, Forestomach
* Stomach, Glandular * Testes * Thyroid Gland * Trachea
* Urinary Bladder
MISSING
* Lymph Node, Mandibular * Mammary Gland
OBSERVATIONS
* Heart Cardiomyopathy Minimal
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=2-10]
* Prostate Inflammation Minimal
* Spleen Pigmentation Hemosiderin, Minimal
* Thymus Atrophy Marked
PRIMARY CAUSE OF DEATH - Pituitary Gland Pars Distalis Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 210 TRT#: 3 SEX: Male DAY ON TEST: 729
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61282

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Heart * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Larynx * Lung * Lymph Node, Bronchial
* Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric * Nose
* Pancreas * Parathyroid Gland * Pituitary Gland * Preputial Gland
* Salivary Glands * Seminal Vesicle * Stomach, Forestomach * Stomach, Glandular
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Focal, Minimal
* Kidney Nephropathy Mild
* Liver Basophilic Focus
Bile Duct Cyst
[Cyst TGLs=3-15]
Lymph Node Lumbar Infiltration Cellular Plasma Cell, Minimal
[ Infiltration Cellular TGLs =4-15]
* Prostate Epithelium, Ventral Hyperplasia Mild
* Skin Foot Inflammation Chronic Active, Moderate
Foot Ulcer Moderate
[ Inflammation TGLs=1-16]
[Ulcer TGLs=1-16]
* Spleen Hematopoietic Cell Proliferation Mild
* Testes Germinal Epith Degeneration Marked
[ Degeneration TGLs=2-9]
* Thymus Atrophy Moderate

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 211 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61283

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal
* Lymph Node, Mesenteric * Nose * Pancreas * Parathyroid Gland
* Pituitary Gland * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle * Stomach, Forestomach * Stomach, Glandular * Testes
* Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hyperplasia Focal, Minimal
Zona Fascult Hypertrophy Multifocal, Mild
* Heart Cardiomyopathy Minimal
* Kidney Calculus Micro Observation Only
Nephropathy Mild
* Liver Clear Cell Focus
[ Clear Cell Focus TGLs=2-15]
* Lung Alveolar Epith Hyperplasia Focal, Mild
* Skin Epidermis Keratoacanthoma
[ Keratoacanthoma TGLs=1-16]
* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Mild
* Thyroid Gland C Cell Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Lab:

BNW

ANIMAL ID: 212 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61284
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
Blood Vessel * Bone * Brain * Epididymis
* Esophagus * Eye * Harderian Gland * |ntestine Large, Cecum

* Intestine Large, Colon

* Intestine Small, Jejunum

* Lymph Node, Bronchial

* Intestine Large, Rectum
* |slets, Pancreatic
* Lymph Node, Mandibular

* Intestine Small, Duodenum
* Larynx
* Lymph Node, Mediastinal

*

*

*

Intestine Small, lleum
Liver
Lymph Node, Mesenteric

* Nose * Pancreas * Parathyroid Gland * Preputial Gland
* Salivary Glands * Seminal Vesicle * Stomach, Forestomach * Stomach, Glandular
* Testes * Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS

* Adrenal Cortex

* Adrenal Medulla

Zona Fascult

[ Pheochromocytoma Benign  TGLs=4-7]
Bone Marrow Myeloid Cell
* Heart
* Kidney
* Lung
Note: TGLS - 15 = NCL
* Pituitary Gland Pars Distalis

[ Adenoma
* Prostate
* Skin

[ Inflammation
[Ulcer TGL
* Spleen
* Thymus

TGLs=2-10]

TGLs=1-15]
s=1-15]

Epithelium, Ventral
Foot
Foot

Degeneration
Hypertrophy
Pheochromocytoma Benign

Hyperplasia
Cardiomyopathy
Nephropathy

Adenoma
Hyperplasia

Inflammation
Ulcer

Hematopoietic Cell Proliferation
Atrophy

Cystic,

Minimal

Multifocal, Mild

Moderate
Minimal

Mild

Mild

Chronic Active, Moderate
Moderate

Mild

Moderate

* PROTOCOL REQUIRED TISSUE



Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 213 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61285
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain

* Esophagus

* Intestine Large, Rectum
* |slets, Pancreatic

* Lymph Node, Mediastinal
* Preputial Gland

* Harderian Gland

* Intestine Small, Duodenum
* Larynx

* Lymph Node, Mesenteric

* Prostate

* |ntestine Large, Cecum
* Intestine Small, lleum
* Lymph Node, Bronchial
* Parathyroid Gland

* Salivary Glands

*

*

*

*

*

Intestine Large, Colon
Intestine Small, Jejunum
Lymph Node, Mandibular
Pituitary Gland

Seminal Vesicle

* Skin * Stomach, Forestomach * Stomach, Glandular * Thyroid Gland
* Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hyperplasia Focal, Mild
Bone Marrow Myeloid Cell Hyperplasia Mild
* Epididymis Mesothelioma Malignant
* Eye Cornea Inflammation Chronic Active, Mild
Cornea, Epithelium Ulcer Minimal
* Heart Cardiomyopathy Mild
* Kidney Nephropathy Mild
* Liver Basophilic Focus

Clear Cell Focus
Mixed Cell Focus

[ Mixed Cell Focus TGLs=1-15]
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
Inflammation Granulomatous, Minimal
* Nose Foreign Body
* Pancreas Atrophy Minimal
* Spleen Hematopoietic Cell Proliferation Mild
* Testes Interstit Cell Hyperplasia Minimal
* Thymus Atrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 214 TRT#: 3 SEX: Male DAY ON TEST: 633
DOSE: 12.5 ppm DISP: Moribund Sacrifice HISTO: 61286

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Larynx * Liver * Lung
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Nose * Pancreas
* Parathyroid Gland * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle * Skin * Stomach, Forestomach * Stomach, Glandular
* Testes * Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Lymph Node, Bronchial * Lymph Node, Mandibular * Mammary Gland
OBSERVATIONS
* Heart Cardiomyopathy Mild
* Kidney Nephropathy Minimal
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=3-10]
* Spleen Pigmentation Hemosiderin, Mild
* Thymus Atrophy Moderate
PRIMARY CAUSE OF DEATH - Pituitary Gland Pars Distalis Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09

Species/Strain: RATS/Wistar Han Lab: BNW

Date Report Requested: 04/12/2016

ANIMAL ID: 215

TRT#: 3
DOSE: 12.5 ppm

SEX: Male
DISP: Terminal Sacrifice

DAY ON TEST: 729
HISTO: 61287

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla
* Brain
* Harderian Gland
* Intestine Small, lleum
* Lymph Node, Bronchial

Blood Vessel
* Epididymis
* Intestine Large, Cecum
* Intestine Small, Jejunum
* Lymph Node, Mandibular

* Bone

* Esophagus

* Intestine Large, Colon

* |slets, Pancreatic

* Lymph Node, Mediastinal

Bone Marrow
* Eye
* Intestine Small, Duodenum
* Larynx
* Lymph Node, Mesenteric

* Pancreas * Parathyroid Gland * Pituitary Gland * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Forestomach * Stomach, Glandular * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS

* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Minimal
* Heart Cardiomyopathy Minimal

Valve Degeneration Minimal
* Intestine Large, Rectum Metaplasia Squamous, Mild
* Kidney Nephropathy Moderate
* Liver Clear Cell Focus
* Lung Alveolar Epith Hyperplasia Minimal

Alveolus Infiltration Cellular Histiocyte, Mild

Inflammation Chronic Active, Minimal
* Nose Olfactory Epi Atrophy Minimal
* Spleen Hematopoietic Cell Proliferation Minimal
Pigmentation Hemosiderin, Minimal

* Testes Germinal Epith Degeneration Marked
* Thymus Atrophy Moderate
* Thyroid Gland C Cell Hyperplasia Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione

CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 216 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61288
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus

* Harderian Gland
* Intestine Small, Duodenum
* Lymph Node, Bronchial

* Intestine Large, Cecum
* Intestine Small, lleum
* Lymph Node, Mandibular

* Intestine Large, Colon
* Intestine Small, Jejunum
* Lymph Node, Mediastinal

* Intestine Large, Rectum
* Larynx
* Lymph Node, Mesenteric

* Mammary Gland * Pancreas * Parathyroid Gland * Pituitary Gland
* Preputial Gland * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Glandular * Thymus * Thyroid Gland * Trachea
* Urinary Bladder
OBSERVATIONS
* Eye Retina Degeneration Mild
* Heart Cardiomyopathy Minimal
* |slets, Pancreatic Adenoma
[Adenoma TGLs=4-16]
* Kidney Pelvis Dilatation Mild
Pelvis Inflammation Minimal
Nephropathy Minimal
[ Dilatation TGLs=5-7]
* Liver Serosa Fibrosis Mild
[ Fibrosis TGLs=3-15]
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
* Nose Olfactory Epi Accumulation, Hyaline Droplet Minimal
Respirat Epith Hyperplasia Minimal
Inflammation Suppurative, Minimal
* Prostate Inflammation Minimal
* Spleen Hematopoietic Cell Proliferation Minimal
Pigmentation Hemosiderin, Minimal
* Stomach, Forestomach Epithelium Hyperplasia Minimal
* Testes Interstit Cell Adenoma

[Adenoma TGLs=2-9]

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Lab:

BNW

ANIMAL ID: 217 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61289
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
Blood Vessel * Bone Bone Marrow * Brain
* Epididymis * Esophagus * Harderian Gland * Intestine Large, Cecum

* Intestine Large, Colon

* Intestine Small, Jejunum

* Lymph Node, Bronchial

* Intestine Large, Rectum
* |slets, Pancreatic
* Lymph Node, Mandibular

* Intestine Small, Duodenum
* Larynx
* Lymph Node, Mediastinal

*

Intestine Small, lleum
Lung
Lymph Node, Mesenteric

* Pancreas * Parathyroid Gland * Pituitary Gland * Preputial Gland
* Salivary Glands * Seminal Vesicle * Stomach, Forestomach * Stomach, Glandular
* Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS

* Adrenal Cortex
* Adrenal Medulla
* Eye

Note: TGLS 1 = NCL

* Heart
* Kidney
* Liver

* Nose
* Prostate
* Skin

[ Inflammation
[Ulcer TGL
* Spleen

* Testes

[ Adenoma

* PROTOCOL REQUIRED TISSUE

TGLs=2-16]
s=2-16]

TGLs=3-9]

Zona Fascult

Cornea

Olfactory Epi

Foot
Foot

Interstit Cell
Germinal Epith

Hyperplasia
Hyperplasia
Mineralization

Cardiomyopathy
Nephropathy
Basophilic Focus
Clear Cell Focus
Atrophy
Inflammation
Inflammation
Ulcer

Hematopoietic Cell Proliferation
Pigmentation

Adenoma

Degeneration

Multifocal, Mild
Minimal
Minimal

Mild

Minimal

Minimal

Mild

Chronic Active, Moderate
Moderate

Mild

Hemosiderin, Minimal

Mild



Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 217 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61289

ORGAN AND ACCOUNTABLE SITE STATUS

* Thymus Atrophy Moderate
* Thyroid Gland C Cell Hyperplasia Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03
Test Type: CHRONIC
Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09

Lab: BNW

ANIMAL ID: 218 TRT#: 3 SEX: Male DAY ON TEST: 633
DOSE: 12.5 ppm DISP: Moribund Sacrifice HISTO: 61290
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain
* Epididymis * Esophagus * Eye * Harderian Gland

* Intestine Large, Cecum
* Intestine Small, lleum

* Liver

* Lymph Node, Mediastinal

* Intestine Large, Colon

* Intestine Small, Jejunum
* Lung

* Lymph Node, Mesenteric

* Intestine Large, Rectum
* |slets, Pancreatic

* Lymph Node, Bronchial
* Nose

* |ntestine Small, Duodenum

* Kidney

* Lymph Node, Mandibular

* Parathyroid Gland

Peripheral Nerve * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle Skeletal Muscle Spinal Cord * Stomach, Forestomach
* Stomach, Glandular * Testes * Thyroid Gland * Trachea
* Urinary Bladder

MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Adenoma
Zona Fascult Hypertrophy Focal, Mild

Bone Marrow Myeloid Cell Hyperplasia Moderate
* Heart Cardiomyopathy Minimal
* Larynx Inflammation Chronic Active, Minimal
* Pancreas Atrophy Minimal
* Pituitary Gland Pars Distalis Hyperplasia Mild
* Skin Foot Inflammation Chronic Active, Marked

Foot Ulcer Marked
[ Inflammation TGLs=1-15]
[Ulcer TGLs=1-15]
Spinal Cord
Note: Peripheral nerve, skeletal muscle, and spinal cord were examined due to clinical signs.

* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Moderate

PRIMARY CAUSE OF DEATH

- Skin Foot Ulcer

* PROTOCOL REQUIRED TISSUE



Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 219 TRT#: 3 SEX: Male DAY ON TEST: 682
DOSE: 12.5 ppm DISP: Moribund Sacrifice HISTO: 61291

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
* Epididymis * Esophagus * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Liver * Lung * Lymph Node, Bronchial
* Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric * Nose
* Pancreas * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle * Stomach, Forestomach * Stomach, Glandular * Thyroid Gland
* Trachea * Urinary Bladder
MISSING
* Mammary Gland * Parathyroid Gland
OBSERVATIONS
Bone Marrow Myeloid Cell Hyperplasia Mild
* Brain Granular Cell Tumor Benign
* Eye Retina Degeneration Mild
Cornea Mineralization Minimal
Schwannoma Malignant Metastatic (Harderian Gland)
[ Schwannoma Malignant TGLs =1 - 15+16 ]
* Harderian Gland Schwannoma Malignant
[ Schwannoma Malignant TGLs =2 -13]
* Heart Cardiomyopathy Minimal
* Intestine Large, Rectum Metaplasia Squamous, Minimal
* Kidney Calculus Micro Observation Only
Pelvis Inflammation Minimal
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=3-10]
* Skin Foot Inflammation Chronic Active, Moderate
Foot Ulcer Moderate
[ Inflammation TGLs=4-7]
[Ulcer TGLs=4-7]
* Spleen Hematopoietic Cell Proliferation Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 219 TRT#: 3 SEX: Male DAY ON TEST: 682
DOSE: 12.5 ppm DISP: Moribund Sacrifice HISTO: 61291

ORGAN AND ACCOUNTABLE SITE STATUS

* Testes Germinal Epith Degeneration Minimal
* Thymus Atrophy Moderate
PRIMARY CAUSE OF DEATH - Harderian Gland Schwannoma Malignant

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 220 TRT#: 3 SEX: Male DAY ON TEST: 729
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61292

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone * Brain
* Epididymis * Esophagus * Eye * Harderian Gland
* Heart * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Lung * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Mammary Gland * Nose
* Pancreas * Parathyroid Gland * Preputial Gland * Prostate
* Salivary Glands * Seminal Vesicle * Skin * Stomach, Forestomach
* Stomach, Glandular * Testes * Thyroid Gland * Trachea
* Urinary Bladder
OBSERVATIONS

* Adrenal Cortex Zona Fascult Hyperplasia Multifocal, Minimal

Bone Marrow Myeloid Cell Hyperplasia Mild
* Kidney Nephropathy Minimal
* Liver Clear Cell Focus
* Pituitary Gland Pars Distalis Hyperplasia Mild
* Spleen Hematopoietic Cell Proliferation Mild

Pigmentation Hemosiderin, Minimal

* Thymus Atrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 221 TRT#: 3 SEX: Male DAY ON TEST: 711
DOSE: 12.5 ppm DISP: Moribund Sacrifice HISTO: 61293

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Larynx * Liver * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Nose * Pancreas
* Parathyroid Gland * Preputial Gland * Prostate * Salivary Glands
* Seminal Vesicle * Skin * Stomach, Glandular * Testes
* Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Eye Retina Degeneration Mild
* Heart Cardiomyopathy Minimal
* Kidney Calculus Micro Observation Only
Pelvis Inflammation Minimal
Nephropathy Minimal
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
[ Infiltration Cellular TGLs=2-4]
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=1-10]
* Spleen Pigmentation Hemosiderin, Minimal
* Stomach, Forestomach Epithelium Hyperplasia Minimal
* Thymus Atrophy Moderate
PRIMARY CAUSE OF DEATH - Pituitary Gland Pars Distalis Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 222 TRT#: 3 SEX: Male DAY ON TEST: 611
DOSE: 12.5 ppm DISP: Moribund Sacrifice HISTO: 61294

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Heart * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Kidney * Larynx * Liver
* Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mesenteric * Mammary Gland
* Nose * Pancreas * Parathyroid Gland * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle * Skin
* Spleen * Stomach, Forestomach * Stomach, Glandular * Trachea
* Urinary Bladder
MISSING
* Lymph Node, Mediastinal
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Focal, Mild
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=3-10]
* Testes Germinal Epith Degeneration Marked
* Thymus Atrophy Moderate
* Thyroid Gland Follicular Cel Adenoma
[Adenoma TGLs=2-3]
PRIMARY CAUSE OF DEATH - Pituitary Gland Pars Distalis Adenoma

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03
Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY

Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA

2,3-Butanedione

CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ANIMAL ID: 223 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61295
ORGAN AND ACCOUNTABLE SITE STATUS
NORMAL
* Adrenal Medulla * Bone * Brain * Epididymis

* Esophagus

* Intestine Large, Rectum
* |slets, Pancreatic

* Lymph Node, Mandibular
* Pancreas

* Seminal Vesicle

* Stomach, Glandular

* Urinary Bladder

* Harderian Gland

* Intestine Small, Duodenum
* Larynx

* Lymph Node, Mediastinal
* Parathyroid Gland

* Skin

* Testes

* |ntestine Large, Cecum
* Intestine Small, lleum

* Lung

* Lymph Node, Mesenteric
* Preputial Gland

* Spleen

* Thyroid Gland

* |ntestine Large, Colon

* Intestine Small, Jejunum
* Lymph Node, Bronchial
* Nose

* Salivary Glands

* Stomach, Forestomach
* Trachea

MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Multifocal, Minimal
Blood Vessel Mineralization Minimal
Note: Mineralization involves glandular stomach vessels.
Bone Marrow Myeloid Cell Hyperplasia Mild
* Eye Retina Degeneration Mild
* Heart Cardiomyopathy Mild
* Kidney Pelvis Dilatation Mild
Pelvis Inflammation Minimal
Nephropathy Mild
[ Dilatation TGLs=1-7]
* Liver Basophilic Focus
Clear Cell Focus
* Pituitary Gland Pars Distalis Hyperplasia Minimal
* Prostate Epithelium, Ventral Hyperplasia Minimal
Inflammation Minimal
* Thymus Atrophy Moderate

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 224 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61296

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Larynx * Lung * Lymph Node, Bronchial
* Lymph Node, Mandibular * Lymph Node, Mediastinal * Lymph Node, Mesenteric * Mammary Gland
* Nose * Pancreas * Parathyroid Gland * Preputial Gland
* Salivary Glands * Seminal Vesicle * Skin * Stomach, Forestomach
* Stomach, Glandular * Trachea * Urinary Bladder
MISSING
* Thymus
OBSERVATIONS
* Heart Cardiomyopathy Minimal
* Kidney Nephropathy Minimal
* Liver Basophilic Focus
Bile Duct Hyperplasia Minimal
* Pituitary Gland Pars Distalis Hyperplasia Marked
[ Hyperplasia TGLs=1-10]
* Prostate Inflammation Minimal
* Spleen Hematopoietic Cell Proliferation Moderate
Pigmentation Hemosiderin, Minimal
* Testes Germinal Epith Degeneration Minimal
* Thyroid Gland C Cell Hyperplasia Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 225 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61297

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Eye
* Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum
* Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic
* Kidney * Larynx * Lymph Node, Bronchial * Lymph Node, Mandibular
* Nose * Pancreas * Parathyroid Gland * Preputial Gland
* Prostate * Salivary Glands * Seminal Vesicle * Stomach, Forestomach
* Stomach, Glandular * Testes * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Medulla Hyperplasia Minimal
* Heart Cardiomyopathy Minimal
* Liver Clear Cell Focus
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
[ Infiltration Cellular TGLs =3-4+5]
* Lymph Node, Mediastinal Hemangiosarcoma
* Lymph Node, Mesenteric Hyperplasia Lymphoid, Mild
Mesentery Fat Necrosis Mild
[ Necrosis TGLs=2-16]
* Pituitary Gland Pars Distalis Hyperplasia Minimal
* Skin Epidermis Basal Cell Carcinoma
[ Basal Cell Carcinoma TGLs=1-15]
* Spleen Lymph Follic Atrophy Minimal
Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Mild
* Thyroid Gland C Cell Hyperplasia Minimal

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 226 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61298

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Eye * Harderian Gland * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Larynx * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Mammary Gland * Nose
* Pancreas * Parathyroid Gland * Pituitary Gland * Preputial Gland
* Salivary Glands * Seminal Vesicle * Skin * Stomach, Forestomach
* Stomach, Glandular * Testes * Trachea * Urinary Bladder
OBSERVATIONS
* Heart Cardiomyopathy Minimal
* Kidney Nephropathy Mild
* Liver Basophilic Focus
Clear Cell Focus
* Lung Alveolar Epith Hyperplasia Focal, Minimal
Alveolus Infiltration Cellular Histiocyte, Mild
Inflammation Granulomatous, Minimal
* Prostate Epithelium, Ventral Hyperplasia Minimal
* Spleen Hematopoietic Cell Proliferation Minimal
* Thymus Atrophy Mild
* Thyroid Gland Follicular Cel Hypertrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 227 TRT#: 3 SEX: Male DAY ON TEST: 729
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61299

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Cortex * Adrenal Medulla Blood Vessel * Bone
Bone Marrow * Brain * Epididymis * Esophagus
* Harderian Gland * Heart * Intestine Large, Cecum * Intestine Large, Colon
* Intestine Large, Rectum * Intestine Small, Duodenum * Intestine Small, lleum * Intestine Small, Jejunum
* |slets, Pancreatic * Larynx * Lymph Node, Bronchial * Lymph Node, Mandibular
* Lymph Node, Mediastinal * Lymph Node, Mesenteric * Pancreas * Parathyroid Gland
* Preputial Gland * Salivary Glands * Seminal Vesicle * Skin
* Stomach, Forestomach * Stomach, Glandular * Testes * Thyroid Gland
* Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Eye Cornea Inflammation Chronic Active, Minimal
[ Inflammation TGLs=1-13]
* Kidney Calculus Micro Observation Only
Pelvis Inflammation Minimal
Nephropathy Mild
* Liver Basophilic Focus
Clear Cell Focus
* Lung Alveolar Epith Hyperplasia Minimal
* Nose Olfactory Epi Accumulation, Hyaline Droplet Mild
* Pituitary Gland Pars Distalis Adenoma
[Adenoma TGLs=2-10]
* Prostate Inflammation Mild
* Spleen Hematopoietic Cell Proliferation Mild
* Thymus Atrophy Moderate

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 228 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61300

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla Blood Vessel * Bone Bone Marrow
* Brain * Epididymis * Esophagus * Harderian Gland
* Intestine Large, Cecum * Intestine Large, Colon * Intestine Large, Rectum * Intestine Small, Duodenum
* Intestine Small, lleum * Intestine Small, Jejunum * |slets, Pancreatic * Larynx
* Lung * Lymph Node, Bronchial * Lymph Node, Mandibular * Lymph Node, Mediastinal
* Lymph Node, Mesenteric * Nose * Pancreas * Parathyroid Gland
* Preputial Gland * Prostate * Salivary Glands * Skin
* Stomach, Forestomach * Stomach, Glandular * Testes * Thyroid Gland
* Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Zona Fascult Hypertrophy Minimal
* Eye Cornea, Epithelium Hyperplasia Minimal
Cornea Inflammation Chronic Active, Mild
Antr Chamber Inflammation Suppurative, Minimal
Cornea Mineralization Minimal
* Heart Cardiomyopathy Minimal
* Kidney Calculus Micro Observation Only
Nephropathy Minimal
* Liver Angiectasis Minimal
Basophilic Focus
Clear Cell Focus
Mixed Cell Focus
[ Angiectasis TGLs=1-6+15]
[ Mixed Cell Focus TGLs=2-6]
* Pituitary Gland Pars Distalis Adenoma
* Seminal Vesicle Hyperplasia Minimal
* Spleen Hematopoietic Cell Proliferation Mild

Pigmentation Hemosiderin, Minimal

* PROTOCOL REQUIRED TISSUE
Page 93



Experiment Number: 20725 - 03 P14: INDIVIDUAL ANIMAL PATHOLOGY DATA Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:55
Route: RESPIRATORY EXPOSURE WHOLE BODY CAS Number: 431-03-8 First Dose M/F: 08/17/09 / 08/17/09
Species/Strain: RATS/Wistar Han Lab: BNW
ANIMAL ID: 228 TRT#: 3 SEX: Male DAY ON TEST: 730
DOSE: 12.5 ppm DISP: Terminal Sacrifice HISTO: 61300

ORGAN AND ACCOUNTABLE SITE STATUS

* Thymus Atrophy Mild

* PROTOCOL REQUIRED TISSUE
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Experiment Number: 20725 - 03

Test Type: CHRONIC

Route: RESPIRATORY EXPOSURE WHOLE BODY
Species/Strain: RATS/Wistar Han

P14: INDIVIDUAL ANIMAL PATHOLOGY DATA
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:55
First Dose M/F: 08/17/09 / 08/17/09
Lab:

BNW

ANIMAL ID: 229

TRT#: 3
DOSE: 12.5 ppm

SEX: Male
DISP: Terminal Sacrifice

DAY ON TEST: 730

HISTO: 61301

ORGAN AND ACCOUNTABLE SITE STATUS

NORMAL
* Adrenal Medulla
* Brain

* Intestine Large, Cecum

* Intestine Small, lleum

* Lymph Node, Bronchial

Blood Vessel
* Epididymis
* Intestine Large, Colon
* Intestine Small, Jejunum
* Lymph Node, Mandibular

* Bone

* Esophagus

* Intestine Large, Rectum
* |slets, Pancreatic

* Lymph Node, Mediastinal

Bone Marrow
* Harderian Gland
* Intestine Small, Duodenum
* Larynx
* Lymph Node, Mesenteric

* Nose * Pancreas * Parathyroid Gland * Preputial Gland
* Salivary Glands * Seminal Vesicle * Skin * Stomach, Forestomach
* Stomach, Glandular * Thyroid Gland * Trachea * Urinary Bladder
MISSING
* Mammary Gland
OBSERVATIONS
* Adrenal Cortex Adenoma
* Eye Retina Degeneration Moderate
* Heart Cardiomyopathy Minimal
* Kidney Nephropathy Minimal
* Liver Basophilic Focus
Hepatocellular Adenoma
Mixed Cell Focus
[ Hepatocellular Adenoma TGLs=2-15]
* Lung Alveolus Infiltration Cellular Histiocyte, Minimal
* Pituitary Gland Pars Intermed Hyperplasia Minimal
* Prostate Epithelium, Ventral Hyperplasia Minimal
Inflammation Mild
* Spleen Hematopoietic Cell Proliferation Mild
* Testes Germinal Epith Degeneration 