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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

F1_RE

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |4 |6 |7 (7|7 |7 |3|5|7|4|7|7|6|7|7|5|7|7|6|7|7|7|7|7]|7
8(3|2|2|3(3|7|3|3|3|2|2]|]9|2|3|]2|3|2]|3|3(|3|]2]|2|2]2
WISTAR HAN RATS MALE 6(3(9|19(12(0|9|10]0]2]919|5(9(0]3|2(9]|3|12(0]9]9(9])9
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
ojofofojojojofofofojojojo0jofojojojojofofofojojojo
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
ALIMENTARY SYSTEM
Esophagus + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Lymphoma Malignant X
Intestine Large, Cecum + + + + + + + + + 4+ + 4+ + 4+ + 4+ + 4+ o+ 4+ o+ o+ o+ 4+ o+
Intestine Large, Colon + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Intestine Large, Rectum + + + + + + + + + 4+ + 4+ + 4+ + 4+ + 4+ o+ 4+ o+ o+ o+ 4+ o+
Intestine Small, Duodenum + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Intestine Small, Jejunum + 4+ + + + + 4+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ 4+
Histiocytic Sarcoma X
Leiomyoma
Liver + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Hemangioma X
Lymphoma Malignant X
Mesentery + + +
Carcinosarcoma, Metastatic, Prostate X
Histiocytic Sarcoma X
Oral Mucosa
Squamous Cell Carcinoma
Pancreas + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
o/lo|lo|lo|lo|lo|lo|lO|O|O|O|]O|]O|O|O|O|O|O|O|O|O|J]O|]O|O|O
DAYONTEST (4|6 |7 |7 |7 |7 |3|5|7|4|7|7|6|7|7|5|7|7|6|7|7|7|7|7]|7
8|3|2|2|3|37|3|3|3|2]|2]|9|2|3|2|3|2|3|3|3|2]|2]|2]|2
WISTAR HAN RATS MALE 6|13|9|9|1|0ofl9|o0o|0|2|9]9]|5|9|0|3|1|9|3|1]|]0]|9]|9]|9]9
Control ololo|lo|o|lo|o|o|o|lo|Oo|O|O|O|O|O|O|O|]O|O|O|O|O|O]|O
ANIMALID | ©|O]0]OfOJOjOjOfOfO]O|O0O|OfO|O|O0O|O|OfO|O|O|OfOfO]|O
olojlo|lo|lo|lo|loflOo|O|O|O|J]O|]O|O|O|O|O|O|O|O|O|J]O|]O|O|O
olo|lolojo|lo|lo|lo|o|a|2|2|alal2|alal2]|2]|2|2]|2]|2]|2]2]| males
1|12|3|4|5|6|7|8|9|0|1|2|3|4|5|6|7|8[9]|0]|1|2|3]|4]|5]| (cont.)

x

Acinus, Carcinosarcoma, Metastatic, Prostate

Salivary Glands + + + + + o+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+
Stomach, Forestomach + + + 4+ + + 4+ o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Stomach, Glandular + + 4+ + + 4+ + + + + + + + + o+ + 4+ o+ + 4+ o+ o+ o+ o+ o+
CARDIOVASCULAR SYSTEM
Blood Vessel + + + + + + 4+ + + + + + 4+ 4+ + o+ o+ o+ + o+ o+ o+ o+ o+ o+
Heart + + + 4+ + + + + 4+ + + 4+ + + + o+ 4+ o+ + 4+ o+ o+ o+ o+ o+
Lymphoma Malignant X
ENDOCRINE SYSTEM
Adrenal Cortex + + + + + o+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+
Adenoma
Adrenal Medulla + + + 4+ + + + + 4+ + + 4+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4

Pheochromocytoma Benign

Islets, Pancreatic + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Parathyroid Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ + + + + + + M o+
Adenoma
Lymphoma Malignant X
Pituitary Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Pars Distalis, Adenoma X X X X
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ojo|jojojo|jojojofojojofojofojojofojo|jofojofofojof|o
DAYONTEST |4 |6 |7 (7|7 |7 |3|5|7|4|7|7|6|7|7|5|7|7|6|7|7|7|7|7]|7
83|22 |3|3|7|3(3|3|]2|2]9|2|3|2|3|2|3|3|3|2|2]2]|2
WISTAR HAN RATS MALE 613|19(/9|12|]0|9]|0(0]|2]|]9(9]|5|9(0|3|1]|]9|3(1]0|9(9]9]H9
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ojo|jojojo|jojojofojojofojofojojofojojofojofofojoj|o
ojo|jojo|jo|jojojofojojofojofojo|jofojo|jofojofofojoOo|oO
ojo|jofjojojojojofojrj1f2jrf1f{rj1rf1jr|1f{212|12(2]|2|2 males
1(2|3|(4|5|6|7|8|9(0|1|2|3|4|5|6|7|8|]9|0|1]|]2|3|4]|5 (cont...)
Pars Intermedia, Adenoma
Thyroid Gland + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Lymphoma Malignant X
Bilateral, C-cell, Adenoma
C-cell, Adenoma X X
Follicular Cell, Adenoma
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
Epididymis + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Mesothelioma Malignant
Preputial Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Prostate + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Carcinosarcoma X
Lymphoma Malignant X
Seminal Vesicle + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Lymphoma Malignant X
Testes + + + 4+ + + + + 4+ + + 4+ + + + o+ 4+ o+ + 4+ o+ o+ o+ o+ o+

Mesothelioma Malignant
Interstitial Cell, Adenoma

HEMATOPOIETIC SYSTEM

* .. Total animals with tissue examined microscopically; Total animals with tumor

+ .. Tissue examined microscopically
X .. Lesion present
I .. Insufficient tissue
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ojo|jojojo|jojojofojojofojofojojofojo|jofojofofojof|o
DAYONTEST |4 |6 |7 (7|7 |7 |3|5|7|4|7|7|6|7|7|5|7|7|6|7|7|7|7|7]|7
83|22 |3|3|7|3(3|3|]2|2]9|2|3|2|3|2|3|3|3|2|2]2]|2
WISTAR HAN RATS MALE 613/9]9(1(0(9]0|]0]2(9(9|5|9]0|3]12(9(3|1]0]9[9([9]29
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ojo|jojojo|jojojofojojofojofojojofojojofojofofojoj|o
ojo|jojo|jo|jojojofojojofojofojo|jofojo|jofojofofojoOo|oO
ojo|jofjojojojojofojrj1f2jrf1f{rj1rf1jr|1f{212|12(2]|2|2 males
1(2|3|(4|5|6|7|8|9(0|1|2|3|4|5|6|7|8|]9|0|1]|]2|3|4]|5 (cont...)
Bone Marrow + + + 4+ + + + + 4+ + + 4+ + + + o+ 4+ o+ + 4+ o+ o+ o+ o+ o+
Lymph Node +
Lymph Node, Bronchial + + + 4+ M + + + + + + + + + + 4+ 4+ 4+ + + + + + + M
Lymphoma Malignant X
Lymph Node, Mandibular + + M + + + + 4+ + 4+ + 4+ + 4+ + 4+ + 4+ + 4+ + M o+ o+ o+
Lymphoma Malignant X
Lymph Node, Mediastinal M + + + + + + + + + + + + M M + + + + + + + + M +
Lymphoma Malignant X
Lymph Node, Mesenteric + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Hemangiosarcoma
Histiocytic Sarcoma X
Spleen + + + + + 4+ + + 4+ + + + + + + + 4+ + + 4+ o+ o+ 4+ o+ O+
Hemangiosarcoma
Lymphoma Malignant X
Thymus M + + + + + + + + + + + + + M + + + + + + + + + +
Lymphoma Malignant X

Thymoma Benign

INTEGUMENTARY SYSTEM

Mammary Gland M MM + MM + MM MMM+ M + + + MM + M + M M +
Carcinoma
Skin + + + 4+ 4+ + + + + + + + + + + + 4+ 4+ + + + + + o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ojofofo|jo|jo|jo|lofO0ofO|jO|J]O|O|]OfO|J]O|J]O]J]O]J]O|O|O|O]J]O]O]O
DAYONTEST |4 |6 |7 |7 |7 |7 |3 |5 |7 4|7 |7|6|7|7|5|7|7|6|7|7|7|7|7]|7
83223 |3|]7|3[3|3|]2]|]2|9|23|2|3|2|3[3|3|2]|]2]|2]2
WISTAR HAN RATS MALE 6(3(9|9|1(0|9|0]|]0|2|9|9|5|9|0|3|12|9|3|12|0]9]9(9]29
Control olo|lo|lo|o|o|o|o|OoO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O
ANIMAL ID ojofofo|jojo|jo|jofofojo|jOjO|jOfO]J]O|J]O]J]O]J]O|O|O|O]J]O]O]O
ofofofo|jojojojojojofojofofofojofo|jo|jojojojojojoj|o
ojofofo|jojojofofof1jr)2j2j1f{1r)1r)2j1|1|2|2|2]|2]|2]2 males
1|2|3|4|5|6|7|8[9|0|1|2|3|4]|5|6|7|8|9]|0|1]|2|3|4]|5]| (cont.)
Epidermis, Keratoacanthoma
Sebaceous Gland, Adenoma
Subcutaneous Tissue, Fibrous Histiocytoma X
Subcutaneous Tissue, Myxoma
MUSCULOSKELETAL SYSTEM
Bone + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Skeletal Muscle +
NERVOUS SYSTEM
Brain + + 4+ + + 4+ + + + + + + + + + + 4+ O+ o+ 4+ o+ o+ o+ O+ o+
Glioma Malignant X
Granular Cell Tumor Benign
Granular Cell Tumor Malignant X
Peripheral Nerve +
Spinal Cord +
RESPIRATORY SYSTEM
Larynx + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Lymphoma Malignant X
Lung + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+

Alveolar/Bronchiolar Adenoma
Carcinosarcoma, Metastatic, Prostate
Lymphoma Malignant

* .. Total animals with tissue examined microscopically; Total animals with tumor

+ .. Tissue examined microscopically
X .. Lesion present
I .. Insufficient tissue
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |4 |6 |7 (7|7 |7 |3|5|7|4|7|7|6|7|7|5|7|7|6|7|7|7|7|7]|7
8(3|2|2|3(3|7|3|3|3|2|2]|]9|2|3|]2|3|2]|3|3(|3|]2]|2|2]2
WISTAR HAN RATS MALE 6(3(9|19(12(0|9|10]0]2]919|5(9(0]3|2(9]|3|12(0]9]9(9])9
Control olo|o|lo|jo|o|lOoO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
112(3|4|5|6|7|8(9|]0|1|2|3|4|5(6|7|8[9]0]1(2|3|4|5 (cont...)
Nose + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+
Adenoma X
Trachea + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Lymphoma Malignant X
SPECIAL SENSES SYSTEM
Eye + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+
Harderian Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
URINARY SYSTEM
Kidney + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Histiocytic Sarcoma X
Urinary Bladder + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Lymphoma Malignant X
SYSTEMIC LESIONS
Multiple Organ + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Histiocytic Sarcoma X
Lymphoma Malignant X X

Mesothelioma Malignant

*

.. Tissue examined microscopically
.. Lesion present
.. Insufficient tissue

— X +

.. Total animals with tissue examined microscopically; Total animals with tumor
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|6 |7 |7|7|6|7|7|7|7|7|7|7|7|7|7|6|7|7|7|7]|%6
3(3(3|2|9(2|3|2|3|]2|3|3|3|2|2|3|3|2]|]2|5|3]3|3(2]3
WISTAR HAN RATS MALE ofo|jo|9(4(9|0|4|3|]9|]0|0]12|9(4]0|2|9]|9|4|2]|1]|12(|9]3
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
ojofofojojojofofofojojojojofojojojojofofofojojojo
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
ALIMENTARY SYSTEM
Esophagus + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Lymphoma Malignant 1
Intestine Large, Cecum + + + + + + + + + 4+ + 4+ + 4+ + 4+ + 4+ o+ 4+ o+ o+ o+ 4+ o+ 50
Intestine Large, Colon + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Intestine Large, Rectum + + + + + + + + + 4+ + 4+ + 4+ + 4+ + 4+ o+ 4+ o+ o+ o+ 4+ o+ 50
Intestine Small, Duodenum + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Intestine Small, Jejunum + 4+ + + + + 4+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ 4+ 50
Histiocytic Sarcoma 1
Leiomyoma X 1
Liver + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Hemangioma 1
Lymphoma Malignant 1
Mesentery + + 5
Carcinosarcoma, Metastatic, Prostate 1
Histiocytic Sarcoma 1
Oral Mucosa + 1
Squamous Cell Carcinoma X 1
Pancreas + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|6 |7 |7|7|6|7|7|7|7|7|7|7|7|7|7|6|7|7|7|7]|%6
3(3(3|2|9(2|3|2|3|]2|3|3|3|2|2|3|3|2]|]2|5|3]3|3(2]3
WISTAR HAN RATS MALE ofo|jo|9(4(9|0|4|3|]9|]0|0]12|9(4]0|2|9]|9|4|2]|1]|12(|9]3
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
ojofofojojojofofofojojojojofojojojojofofofojojojo
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Acinus, Carcinosarcoma, Metastatic, Prostate 1
Salivary Glands + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Stomach, Forestomach + 4+ + + + + 4+ 4+ + + o+ o+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Stomach, Glandular + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
CARDIOVASCULAR SYSTEM
Blood Vessel + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Heart + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Lymphoma Malignant 1
ENDOCRINE SYSTEM
Adrenal Cortex + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Adenoma X X 2
Adrenal Medulla + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Pheochromocytoma Benign X 1
Islets, Pancreatic + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Parathyroid Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 49
Adenoma X 1
Lymphoma Malignant 1
Pituitary Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Pars Distalis, Adenoma X X X X X 9
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03
Test Type: CHRONIC
Route: RESPIRATORY EXPOSURE WHOLE BODY

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09

Species/Strain: RATS/Wistar Han Lab: BNW
ojojojofofofojojo;jo0fofofofo0jo0oj0;0fofo|jojojojojof|o
DAYONTEST |7 |7 |7 (7|6 |7 |7|7|6|7|7|7|7|7|7|7|7|7|7|6|7|7|7|7]|%6
3|13|3|]2|9(2(3|2|3|]2(3(3|3|2]|]2|3|3(2|2|5]|3|3[3[2]3
WISTAR HAN RATS MALE ojo|jo0|9|4(9|0|4|3]9(0f(0O|2|9]|4]0]2 (99|41 ]|2|2|9]|3
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL 1D ojojojofofojo0jojo;o0fofofofojo;jo0;0fofojojojojoyjof|o
ojojojofofofojojo;jofofofofojojojo0ofofo|jojojojojof|o
2121212313 |3|3|3|3(3(3|3(3|4|4|4(4(4|4|4|4]|4]4]|5
6|7|8|]9|(0(2|2|3|4|5(6|7|8|9|]0|]1|2|3(4|5|6|7|8|]9|0 * TOTALS
Pars Intermedia, Adenoma X X 2
Thyroid Gland + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Lymphoma Malignant 1
Bilateral, C-cell, Adenoma X 1
C-cell, Adenoma X X X 5
Follicular Cell, Adenoma X X 2
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
Epididymis + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Mesothelioma Malignant X 1
Preputial Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Prostate + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Carcinosarcoma 1
Lymphoma Malignant 1
Seminal Vesicle + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Lymphoma Malignant 1
Testes + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+ 50
Mesothelioma Malignant X 1
Interstitial Cell, Adenoma X X X 3

HEMATOPOIETIC SYSTEM

* .. Total animals with tissue examined microscopically; Total animals with tumor

+ .. Tissue examined microscopically
X .. Lesion present
I .. Insufficient tissue
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|6 |7 |7|7|6|7|7|7|7|7|7|7|7|7|7|6|7|7|7|7]|%6
3(3(3|2|9(2|3|2|3|]2|3|3|3|2|2|3|3|2]|]2|5|3]3|3(2]3
WISTAR HAN RATS MALE ofo|jo|9(4(9|0|4|3|]9|]0|0]12|9(4]0|2|9]|9|4|2]|1]|12(|9]3
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
ojofofojojojofofofojojojojofojojojojofofofojojojo
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Bone Marrow + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Lymph Node + o+ + + + 6
Lymph Node, Bronchial M + + + M + M + + 4+ + M + + M + + + + + + + + M M 41
Lymphoma Malignant 1
Lymph Node, Mandibular + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 48
Lymphoma Malignant 1
Lymph Node, Mediastinal + + + + M + + + + M M + + + + + + + + + + + + + M 42
Lymphoma Malignant 1
Lymph Node, Mesenteric + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Hemangiosarcoma X X 2
Histiocytic Sarcoma 1
Spleen + + + + + + + + + + + + + + + + + + + + + + + + + 50
Hemangiosarcoma X 1
Lymphoma Malignant 1
Thymus + 4+ + + + + 4+ M + + + + 4+ + + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ 47
Lymphoma Malignant X 2
Thymoma Benign X 1
INTEGUMENTARY SYSTEM
Mammary Gland MM + M + M MMM + MMMMMMMMMMMMMMM 12
Carcinoma X 1
Skin + + + 4+ 4+ + + + + + + + + + + + 4+ 4+ + + + + + o+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST | 7 (7|7 |7 |6 |7 |7 |7|6|7|7|7|7|7|7|7|7|7|7|6|7|7|7|7]|6
3(3(3|2|9(2|3|2|3|]2|3|3|3|2|2|3|3|2]|]2|5|3]3|3(2]3
WISTAR HAN RATS MALE ofojo|9(4(9|0|4|3|]9|]0|0]2|9(4]0|2|9]|9|4|2]|1]|12(|9]3
Control olo|o|lo|jo|o|lOoO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6(7(8|9(0(1|2|3|4|5|6|7|8|9(0|1|2|3|4|5|6|7]|8[9]0 * TOTALS
Epidermis, Keratoacanthoma X X X 3
Sebaceous Gland, Adenoma X 1
Subcutaneous Tissue, Fibrous Histiocytoma 1
Subcutaneous Tissue, Myxoma X 1
MUSCULOSKELETAL SYSTEM
Bone + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Skeletal Muscle + + o+ + + 6
NERVOUS SYSTEM
Brain + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ 4+ o+ o+ 50
Glioma Malignant 1
Granular Cell Tumor Benign X X X 3
Granular Cell Tumor Malignant 1
Peripheral Nerve + + o+ + + 6
Spinal Cord + + o+ + + 6
RESPIRATORY SYSTEM
Larynx + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Lymphoma Malignant 1
Lung + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Alveolar/Bronchiolar Adenoma 1
Carcinosarcoma, Metastatic, Prostate 1
Lymphoma Malignant 1
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|6 |7 |7|7|6|7|7|7|7|7|7|7|7|7|7|6|7|7|7|7]|%6
3(3(3|2|9(2|3|2|3|]2|3|3|3|2|2|3|3|2]|]2|5|3]3|3(2]3
WISTAR HAN RATS MALE ofo|jo|9(4(9|0|4|3|]9|]0|0]12|9(4]0|2|9]|9|4|2]|1]|12(|9]3
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
ojofofojojojofofofojojojojofojojojojofofofojojojo
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Nose + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+ 50
Adenoma 1
Trachea + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+ 50
Lymphoma Malignant 1
SPECIAL SENSES SYSTEM
Eye + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+ 50
Harderian Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
URINARY SYSTEM
Kidney + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Histiocytic Sarcoma 1
Urinary Bladder + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Lymphoma Malignant 1
SYSTEMIC LESIONS
Multiple Organ + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Histiocytic Sarcoma 1
Lymphoma Malignant X 3
Mesothelioma Malignant X 1
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST | 7 |6 |7 |7 |7|6|7|7|6|7|7|7|7|6|7|7|7|6|6|7|7|6|7|7]|7
2(0(2|2|(3(0|j0|3|5|]2|3|3|3(|3|2]3|3|3|8|2|1]1]3(3]3
WISTAR HAN RATS MALE 9(0(9|9|(0|(6)]12|0|6|]9|]0]0]0|3|9]0|0(3]2]|9|212]1]|0(0]O0
12.5 ppm ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
2212|2222 |2|2|2|2|2|2|2|2|2|2|2|2|2|2|2]|2|2]2
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
112(3|4|5|6|7|8(9|]0|1|2|3|4|5(6|7|8[9]0]1(2|3|4|5 (cont...)
ALIMENTARY SYSTEM
Esophagus + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Intestine Large, Rectum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+

Schwannoma Malignant, Metastatic, Heart

Intestine Small, Duodenum + 4+ + + + + 4+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ 4+
Schwannoma Malignant, Metastatic, Heart

Intestine Small, lleum + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Carcinoid Tumor Benign X
Schwannoma Malignant, Metastatic, Heart

Intestine Small, Jejunum + + + + + o+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+
Liver + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Hepatocellular Adenoma
Histiocytic Sarcoma X

Schwannoma Malignant, Metastatic, Heart

Mesentery +
Hemangiosarcoma
Fat, Liposarcoma, Metastatic, Kidney

Oral Mucosa +
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |6 |7 (7|7 |6 |7|7|6|7|7|7|7|6|7|7|7|6|6|7|7|6|7|7]|7
2(0(2|2|(3(0|j0|3|5|]2|3|3|3(|3|2]3|3|3|8|2|1]1]3(3]3
WISTAR HAN RATS MALE 910|9|]9|0|6|2|0|6]9(0(0|0(3]9]0]0(3(2]|]9]1]1|]0]|0|O0
12.5 ppm ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
2212|2222 |2|2|2|2|2|2|2|2|2|2|2|2|2|2|2]|2|2]2
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
112(3|4|5|6|7|8(9|]0|1|2|3|4|5(6|7|8[9]0]1(2|3|4|5 (cont...)
Squamous Cell Carcinoma X
Pancreas + + + 4+ + + 4+ + + 4+ + + 4+ o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+
Salivary Glands + + + 4+ + + 4+ o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Carcinoma
Stomach, Forestomach + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Squamous Cell Papilloma
Stomach, Glandular + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+

Schwannoma Malignant, Metastatic, Heart

CARDIOVASCULAR SYSTEM

Blood Vessel + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Heart + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+
Schwannoma Malignant X
Epicardium, Mesothelioma Malignant X
Pericardium, Mesothelioma Malignant X
ENDOCRINE SYSTEM
Adrenal Cortex + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Adenoma X
Adrenal Medulla + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Pheochromocytoma Benign X
Islets, Pancreatic + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |6 |7 (7|7 |6 |7|7|6|7|7|7|7|6|7|7|7|6|6|7|7|6|7|7]|7
2(0(2|2|(3(0|j0|3|5|]2|3|3|3(|3|2]3|3|3|8|2|1]1]3(3]3
WISTAR HAN RATS MALE 9(0(9|9|(0|(6)]12|0|6|]9|]0]0]0|3|9]0|0(3]2]|9|212]1]|0(0]O0
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
21222122222 |2|2|2|2|2|2|2|2|2|2|2|2|2]|2]|2]2
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Adenoma X
Parathyroid Gland + + + + 4+ + M + + + + + + + + 4+ 4+ + M + + + + o+ 0+
Bilateral, Adenoma X
Pituitary Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Pars Distalis, Adenoma X X X X X X X X X
Pars Intermedia, Adenoma X
Thyroid Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
C-cell, Adenoma X X X
C-cell, Carcinoma
Follicular Cell, Adenoma X
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
Epididymis + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Mesothelioma Malignant X
Preputial Gland + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Prostate + + 4+ + + 4+ + + + + + o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+
Adenoma X
Seminal Vesicle + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Testes + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |6 |7 (7|7 |6 |7|7|6|7|7|7|7|6|7|7|7|6|6|7|7|6|7|7]|7
2(0(2|2|(3(0|j0|3|5|]2|3|3|3(|3|2]3|3|3|8|2|1]1]3(3]3
WISTAR HAN RATS MALE 9(0(9|9|(0|(6)]12|0|6|]9|]0]0]0|3|9]0|0(3]2]|9|212]1]|0(0]O0
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
21222122222 |2|2|2|2|2|2|2|2|2|2|2|2|2]|2]|2]2
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Interstitial Cell, Adenoma X X X
HEMATOPOIETIC SYSTEM
Bone Marrow + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Lymph Node + + +
Lymph Node, Bronchial + + + 4+ 4+ + + + + + + + + M+ 4+ 4+ + + + + + o+ o+ 0+
Lymph Node, Mandibular + + + + + + + + M + + 4+ + M + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+
Lymph Node, Mediastinal + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ + + + + M + 0+ 0+
Hemangiosarcoma X
Mesothelioma Malignant X
Lymph Node, Mesenteric + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Schwannoma Malignant, Metastatic, Heart
Spleen + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Histiocytic Sarcoma X
Thymus + 4+ + |+ + 4+ 4+ + + + + 4+ 4+ + + + + 4+ + + + + M o+
INTEGUMENTARY SYSTEM
Mammary Gland M MMMMMMMMMMMMMM+ MMM+ M + M + M
Skin + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Trichoepithelioma
Epidermis, Basal Cell Carcinoma X
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

DAY ON TEST
WISTAR HAN RATS MALE

12.5 ppm
ANIMAL ID

RPONOO | ONNO
NONOO | OO0OOO
WONOO |[ONNO
ArONOO | ONNO

UOONOO |[OW~NO

ODONOO OO0
~NONOO |PONO
CCONOO |[OWNO
OONOO |OUIOO
ORLNOO |[ONNO
PRPNOO | OWw~NO
NFPNOO | OWw~NO
WRLPNOO |[OWNO
ArRPNOO [ WWOO
OFRLNOO |[ONNO

OFRPNOO | OW~NO

~NFPNOO |OwWw~NO

OFRLNOO [ WWoOo

OFRPNOO |[NOOO

ONNOO |[ONNO

PNNOO |PPNO

males
(cont..))

NMNNNOO |PRPOO
WNNOO |[OWNO
ANNOO |OWNO
OINNOO |[OW~NO

Epidermis, Keratoacanthoma
Epidermis, Squamous Cell Papilloma
Subcutaneous Tissue, Fibrous Histiocytoma

x

MUSCULOSKELETAL SYSTEM

Bone + + + o+

Skeletal Muscle
Mesothelioma Malignant

Squamous Cell Carcinoma, Metastatic, Oral
Mucosa

NERVOUS SYSTEM

Brain + + + o+
Glioma Malignant
Granular Cell Tumor Benign
Squamous Cell Carcinoma, Metastatic, Oral

Mucosa

Peripheral Nerve

Spinal Cord

RESPIRATORY SYSTEM

Larynx + + o+ o+

Lung + + o+ o+
Histiocytic Sarcoma
Mesothelioma Malignant

* .. Total animals with tissue examined microscopically; Total animals with tumor

+ .. Tissue examined microscopically
X .. Lesion present
I .. Insufficient tissue
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |6 |7 (7|7 |6 |7|7|6|7|7|7|7|6|7|7|7|6|6|7|7|6|7|7]|7
2(0(2|2|(3(0|j0|3|5|]2|3|3|3(|3|2]3|3|3|8|2|1]1]3(3]3
WISTAR HAN RATS MALE 9(0(9|9|(0|(6)]12|0|6|]9|]0]0]0|3|9]0|0(3]2]|9|212]1]|0(0]O0
12.5 ppm ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
2212|2222 |2|2|2|2|2|2|2|2|2|2|2|2|2|2|2]|2|2]2
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
112(3|4|5|6|7|8(9|]0|1|2|3|4|5(6|7|8[9]0]1(2|3|4|5 (cont...)
Mediastinum, Schwannoma Malignant,
Metastatic, Heart
Nose + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Pleura +
Mesothelioma Malignant X
Trachea + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+
SPECIAL SENSES SYSTEM
Eye + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ 4+ o+ o+
Schwannoma Malignant, Metastatic, Harderian X
Gland
Retina, Melanoma Malignant X
Harderian Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Schwannoma Malignant X
URINARY SYSTEM
Kidney + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Liposarcoma
Ureter
Urinary Bladder + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
SYSTEMIC LESIONS
Multiple Organ + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+

* .. Total animals with tissue examined microscopically; Total animals with tumor

+ .. Tissue examined microscopically
X .. Lesion present
I .. Insufficient tissue
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |6 |7 (7|7 |6 |7|7|6|7|7|7|7|6|7|7|7|6|6|7|7|6|7|7]|7
2(0(2|2|(3(0|j0|3|5|]2|3|3|3(|3|2]3|3|3|8|2|1]1]3(3]3
WISTAR HAN RATS MALE 9(0(9|9|(0|(6)]12|0|6|]9|]0]0]0|3|9]0|0(3]2]|9|212]1]|0(0]O0
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
21222122222 |2|2|2|2|2|2|2|2|2|2|2|2|2]|2]|2]2
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Histiocytic Sarcoma X
Mesothelioma Malignant X X
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|5|6|7|7|7|7|7|7|7|7|1|7|6|7|7]|7
3(2(3|3(3(3|3|2|3|8|]0|2|3|2|3|]2|3|3|3|7|2|4]|2|2]3
WISTAR HAN RATS MALE ofg9|ojofofojof9jo|6|3(9j0f(9foj9|10foj1|12(9j0|9(9]0
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
21222122222 |(2|2|2|2|2|2|2|2|2|2|2|2|2]|2]|2]2
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
ALIMENTARY SYSTEM
Esophagus + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+ 50
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Intestine Large, Rectum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Schwannoma Malignant, Metastatic, Heart X 1
Intestine Small, Duodenum + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Schwannoma Malignant, Metastatic, Heart X 1
Intestine Small, lleum + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Carcinoid Tumor Benign 1
Schwannoma Malignant, Metastatic, Heart X 1
Intestine Small, Jejunum + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Liver + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Hepatocellular Adenoma X 1
Histiocytic Sarcoma 1
Schwannoma Malignant, Metastatic, Heart X 1
Mesentery + + + 4
Hemangiosarcoma X 1
Fat, Liposarcoma, Metastatic, Kidney X 1
Oral Mucosa 1
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|5|6|7|7|7|7|7|7|7|7|1|7|6|7|7]|7
3(2(3|3(3(3|3|2|3|8|]0|2|3|2|3|]2|3|3|3|7|2|4]|2|2]3
WISTAR HAN RATS MALE ofg9|ojofofojof9jo|6|3(9j0f(9foj9|10foj1|12(9j0|9(9]0
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
21222122222 |(2|2|2|2|2|2|2|2|2|2|2|2|2]|2]|2]2
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Squamous Cell Carcinoma 1
Pancreas + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+ 50
Salivary Glands + + + 4+ + + 4+ o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Carcinoma X 1
Stomach, Forestomach + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Squamous Cell Papilloma X 1
Stomach, Glandular + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Schwannoma Malignant, Metastatic, Heart X 1
CARDIOVASCULAR SYSTEM
Blood Vessel + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Heart + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Schwannoma Malignant X 2
Epicardium, Mesothelioma Malignant 1
Pericardium, Mesothelioma Malignant 1
ENDOCRINE SYSTEM
Adrenal Cortex + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Adenoma X 2
Adrenal Medulla + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Pheochromocytoma Benign X X 3
Islets, Pancreatic + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|5|6|7|7|7|7|7|7|7|7|1|7|6|7|7]|7
3(2(3|3(3(3|3|2|3|8|]0|2|3|2|3|]2|3|3|3|7|2|4]|2|2]3
WISTAR HAN RATS MALE ofg9|ojofofojof9jo|6|3(9j0f(9foj9|10foj1|12(9j0|9(9]0
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
21222122222 |(2|2|2|2|2|2|2|2|2|2|2|2|2]|2]|2]2
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Adenoma 1
Parathyroid Gland + + + + 4+ + M + + + + + + + + 4+ 4+ + + M + + + o+ 0+ 46
Bilateral, Adenoma 1
Pituitary Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Pars Distalis, Adenoma X X X X X 14
Pars Intermedia, Adenoma 1
Thyroid Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
C-cell, Adenoma X X 5
C-cell, Carcinoma X 1
Follicular Cell, Adenoma 1
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
Epididymis + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Mesothelioma Malignant 1
Preputial Gland + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Prostate + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Adenoma 1
Seminal Vesicle + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Testes + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|5|6|7|7|7|7|7|7|7|7|1|7|6|7|7]|7
3(2(3|3(3(3|3|2|3|8|]0|2|3|2|3|]2|3|3|3|7|2|4]|2|2]3
WISTAR HAN RATS MALE ofg9|ojofofojof9jo|6|3(9j0f(9foj9|10foj1|12(9j0|9(9]0
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
21222122222 |(2|2|2|2|2|2|2|2|2|2|2|2|2]|2]|2]2
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Interstitial Cell, Adenoma 3
HEMATOPOIETIC SYSTEM
Bone Marrow + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Lymph Node + 4
Lymph Node, Bronchial + + + 4+ 4+ + + + + M + + + M + 4+ 4+ + + + M + + + 0+ 46
Lymph Node, Mandibular + + + + + + + + 4+ + MM + + + M + M + + + + + + 4+ 44
Lymph Node, Mediastinal + + + 4+ 4+ + + + + + + + + + M+ + M + + + + + + 0+ 47
Hemangiosarcoma 1
Mesothelioma Malignant 1
Lymph Node, Mesenteric + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Schwannoma Malignant, Metastatic, Heart X 1
Spleen + + + + + 4+ + + + + + + 4+ 4+ + + o+ + + + 4+ 4+ o+ o+ o+ 50
Histiocytic Sarcoma 1
Thymus + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+ 48
INTEGUMENTARY SYSTEM
Mammary Gland + M MM + MM + + M MM MMMM+ M MMMMMMM 9
Skin + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Trichoepithelioma X 1
Epidermis, Basal Cell Carcinoma 1
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03
Test Type: CHRONIC
Route: RESPIRATORY EXPOSURE WHOLE BODY

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09

Species/Strain: RATS/Wistar Han Lab: BNW
ojojojofofofo|jojojofofofofojojojofofo|jojojojojof|o
DAYONTEST | 7 (7|7 |7 |7 |7 |7|7|7|5|6|7|7|7|7|7|7|7|7|1|7|6|7|7]|7
3123|333 (3|2|3|8(0f2|3|2]|3|2|3(3|3|7|2|4|2|2]3
WISTAR HAN RATS MALE o|j9|0|j]0fO0fO0O|0O0O|9|]0|6|3(9|0|9]0]9|]0|0f2]|12]9]0]9]|9|0O0
12.5 ppm ojojojofofofo|jojojofofofofojojojofofo|ojojojojof|o
ANIMAL ID ojojojofofofo|jojojofofofofojojojofofo|jojojojojof|o
212121222 |2|2|2|2|2|2|2|2|2|2|2|2|2|2|2|2|2|2|2
212121233 |3|3|3|3(3(3(|3(3|4|4|4(4(4|4|4|4]|4]4]|5
6|7|!8|]9|0(2|2|3|4|5|6|7|8|9|]0|1|2|3(4|5|6|7|8|]9]|0 * TOTALS
Epidermis, Keratoacanthoma X 2
Epidermis, Squamous Cell Papilloma 1
Subcutaneous Tissue, Fibrous Histiocytoma X 1
MUSCULOSKELETAL SYSTEM
Bone + + + + + + 4+ + + + + o+ 4+ 4+ + o+ o+ o+ + o+ o+ o+ o+ o+ o+ 50
Skeletal Muscle 3
Mesothelioma Malignant 1
Squamous Cell Carcinoma, Metastatic, Oral 1
Mucosa
NERVOUS SYSTEM
Brain + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Glioma Malignant 1
Granular Cell Tumor Benign X 2
Squamous Cell Carcinoma, Metastatic, Oral 1
Mucosa
Peripheral Nerve 1
Spinal Cord 1
RESPIRATORY SYSTEM
Larynx + + + + + + 4+ o+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 50
Lung + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 49
Histiocytic Sarcoma 1
Mesothelioma Malignant 1

* .. Total animals with tissue examined microscopically; Total animals with tumor

+ .. Tissue examined microscopically
X .. Lesion present
I .. Insufficient tissue
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|5|6|7|7|7|7|7|7|7|7|1|7|6|7|7]|7
3(2(3|3(3(3|3|2|3|8|]0|2|3|2|3|]2|3|3|3|7|2|4]|2|2]3
WISTAR HAN RATS MALE ofg9|ojofofojof9jo|6|3(9j0f(9foj9|10foj1|12(9j0|9(9]0
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
21222122222 |(2|2|2|2|2|2|2|2|2|2|2|2|2]|2]|2]2
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Mediastinum, Schwannoma Malignant, X 1
Metastatic, Heart
Nose + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Pleura 1
Mesothelioma Malignant 1
Trachea + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
SPECIAL SENSES SYSTEM
Eye + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+ 50
Schwannoma Malignant, Metastatic, Harderian 1
Gland
Retina, Melanoma Malignant 1
Harderian Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Schwannoma Malignant 1
URINARY SYSTEM
Kidney + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Liposarcoma X 1
Ureter + 1
Urinary Bladder + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
SYSTEMIC LESIONS
Multiple Organ + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
I..

Insufficient tissue

Page 26



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|5|6|7|7|7|7|7|7|7|7|1|7|6|7|7]|7
3(2(3|3(3(3|3|2|3|8|]0|2|3|2|3|]2|3|3|3|7|2|4]|2|2]3
WISTAR HAN RATS MALE ofg9|ojofofojof9jo|6|3(9j0f(9foj9|10foj1|12(9j0|9(9]0
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
21222122222 |(2|2|2|2|2|2|2|2|2|2|2|2|2]|2]|2]2
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Histiocytic Sarcoma 1
Mesothelioma Malignant 2
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojo|jojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7|5|7|3|7|5|7]|5|5|7|7|7|7|7|6|7|7|7|5]|6
3(3|]2|3(3(3|8(|3|]2|2|2|2|4|9|3]3|3|3|]2]|]9|2]|3]|]2(9]1
WISTAR HAN RATS MALE i1112(9|]0|j0|0O|2)|0(5|9|7|9|3|2|0(0|2|0]|9|4|9|1|2|2]7
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
4 1414|4414 |44 |44 (4|44 |14 (4444|4444 |4 |44
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
ALIMENTARY SYSTEM
Esophagus + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Lymphoma Malignant X
Intestine Large, Colon + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Lymphoma Malignant X
Intestine Large, Rectum + + + + + + + + + + + 4+ + + + + 4+ + + + 4+ 4+ o+ o+ O+
Intestine Small, Duodenum + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+
Intestine Small, lleum + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Lymphoma Malignant X
Intestine Small, Jejunum + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Liver + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+
Lymphoma Malignant X X
Mesentery +
Lymphoma Malignant X
Pancreas + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+
Lymphoma Malignant X
Salivary Glands + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Stomach, Forestomach + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
I..

Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojo|jojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7|5|7|3|7|5|7]|5|5|7|7|7|7|7|6|7|7|7|5]|6
3(3|]2|3(3(3|8(|3|]2|2|2|2|4|9|3]3|3|3|]2]|]9|2]|3]|]2(9]1
WISTAR HAN RATS MALE i1112(9|]0|j0|0O|2)|0(5|9|7|9|3|2|0(0|2|0]|9|4|9|1|2|2]7
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
4 1414|4414 |44 |44 (4|44 |14 (4444|4444 |4 |44
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Lymphoma Malignant X
Sarcoma X
Squamous Cell Carcinoma
Squamous Cell Papilloma X
Stomach, Glandular + 4+ + + + + 4+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ 4+
Lymphoma Malignant X
CARDIOVASCULAR SYSTEM
Blood Vessel + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Heart + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Neural Crest Tumor, Metastatic, Ear
Schwannoma Malignant X
ENDOCRINE SYSTEM
Adrenal Cortex + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Adenoma
Lymphoma Malignant X
Adrenal Medulla + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Pheochromocytoma Benign
Islets, Pancreatic + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Parathyroid Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Pituitary Gland + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Pars Distalis, Adenoma X X X X X X
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojo|jojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7|5|7|3|7|5|7]|5|5|7|7|7|7|7|6|7|7|7|5]|6
3(3|]2|3(3(3|8(|3|]2|2|2|2|4|9|3]3|3|3|]2]|]9|2]|3]|]2(9]1
WISTAR HAN RATS MALE i{1y9|10|j]0|0|2|0|5)9|7]|9(3|2|0)J0|2]|]0|9(4|9|2)|2]|2]|7
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
4 1414|4414 |44 |44 (4|44 |14 (4444|4444 |4 |44
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Thyroid Gland + + + + 4+ 4+ + + + + + + 0+ + + + + + + + + 4+
C-cell, Adenoma X
C-cell, Adenoma, Multiple X
C-cell, Carcinoma X
Follicular Cell, Adenoma
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
Epididymis + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Preputial Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Prostate + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Lymphoma Malignant X
Seminal Vesicle + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Lymphoma Malignant X
Testes + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+
HEMATOPOIETIC SYSTEM
Bone Marrow + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Lymphoma Malignant X
Lymph Node + + o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojo|jojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7|5|7|3|7|5|7]|5|5|7|7|7|7|7|6|7|7|7|5]|6
3(3|]2|3(3(3|8(|3|]2|2|2|2|4|9|3]3|3|3|]2]|]9|2]|3]|]2(9]1
WISTAR HAN RATS MALE i1112(9|]0|j0|0O|2)|0(5|9|7|9|3|2|0(0|2|0]|9|4|9|1|2|2]7
25 ppm ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
4 14 1444|4444 |4 (4|44 |44 444|444 )|14|4]|4]4
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
112(3|4|5|6|7|8(9|]0|1|2|3|4|5(6|7|8[9]0]1(2|3|4|5 (cont...)
Lymph Node, Bronchial + + + 4+ 4+ + + + + + M + + + + 4+ 4+ + + + M + + M o+
Lymph Node, Mandibular + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Lymphoma Malignant X X
Lymph Node, Mediastinal + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ + + + + + M o+ 0+
Lymphoma Malignant X X
Schwannoma Malignant, Metastatic, Thymus
Lymph Node, Mesenteric + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Hemangioma
Hemangiosarcoma X
Lymphoma Malignant X X
Spleen + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Lymphoma Malignant X X
Thymus + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+
Lymphoma Malignant X
Schwannoma Malignant
Thymoma Benign
INTEGUMENTARY SYSTEM
Mammary Gland M M + + M MMMMM+ + M MMMMM+ M + M + MM
Skin + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Epidermis, Keratoacanthoma
Epidermis, Pilomatrixoma
Epidermis, Squamous Cell Carcinoma X
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojo|jojojofofojo|jofojo|jofojojofojo
DAYONTEST | 7 (7|7 |7 |7|7|5|7|3|7|5|7|5|5|7|7|7|7|7|6|7|7|7|5]|6
3(3|]2|3(3(3|8(|3|]2|2|2|2|4|9|3]3|3|3|]2]|]9|2]|3]|]2(9]1
WISTAR HAN RATS MALE i1|112(9|]0|0|O0O]|2]|0|5|9|7|9|3|2|0|0|2|0]|9|4|9|1]|2|2]7
25 ppm ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
4 14 1444|4444 |4 (4|44 |44 444|444 )|14|4]|4]4
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
112(3|4|5|6|7|8(9|]0|1|2|3|4|5(6|7|8[9]0]1(2|3|4|5 (cont...)
Subcutaneous Tissue, Hemangioma X
MUSCULOSKELETAL SYSTEM
Bone + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+
Skeletal Muscle
Hemangiosarcoma
NERVOUS SYSTEM
Brain + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Glioma Malignant
Granular Cell Tumor Benign X X
Peripheral Nerve
Spinal Cord
RESPIRATORY SYSTEM
Larynx + + + 4+ + + 4+ + + 4+ + + 4+ o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+
Lung + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Lymphoma Malignant X
Neural Crest Tumor, Metastatic, Ear
Mediastinum, Mesothelioma Malignant
Nose + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Trachea + + + 4+ + + 4+ + + 4+ + + 4+ o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ojojojofofofojojo;jo0ofofofofo0jojo0;o0fofojojojojojof|o
DAYONTEST |7 |7 |7 (7|7 |7|5|7|3|7|5|7]|5|5|7|7|7|7|7|6|7|7|7|5]|6
313|233 (3(|8|3|2|2(22|4|9]|3|3|3(3|2]|9]2|3[2|9]|1
WISTAR HAN RATS MALE i1112(9|]0|j0|0O|2)|0(5|9|7|9|3|2|0(0|2|0]|9|4|9|1|2|2]7
25 ppm ofoyjojofofojoyojojojojo0jofofojo|jofojojofojojofojo
ANIMAL ID ojojojofofofo0|jojo;jofofofofo0jojo0jo0fofo|jojojojoyjoy|o
41414 (414|444 1444|4444 |4(4(4 4414144144
ojojojofofofojojojrfrfry2|1rj1ry2ry1(1f(1|12|2|2(22|2 males
112(3|4|5|6|7|8(9|]0|]1|2|3|4|5(6|7|8[9]0]1(2|3|4]|5 (cont...)
SPECIAL SENSES SYSTEM
Ear
Neural Crest Tumor
Eye + 4+ + | + + 4+ 4+ + + + + 4+ + + o+ o+ 4+ 4+ o+ o+ o+ o+ o+ o+
Retina, Lymphoma Malignant X
Harderian Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
URINARY SYSTEM
Kidney + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+

Urinary Bladder

SYSTEMIC LESIONS

Multiple Organ
Lymphoma Malignant
Mesothelioma Malignant

*

.. Tissue examined microscopically
.. Lesion present
.. Insufficient tissue

— X +

.. Total animals with tissue examined microscopically; Total animals with tumor
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|6|7|0|7 |7 |7|7|7|5|7|7|7|7|5|7]|5
2(3(3|2(2(3|1|13|3|9|2|2|3|2|2|3|3|8|]2]|2|3|]2|3(|2]6
WISTAR HAN RATS MALE 9(1(0|9(9(0|5|2]|]0|5|]9|5|]0(4|9]0|0|9]|4]92]|9]|7(9]1
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
4 1414|4414 |44 |44 (44|44 (4444|4444 |4 |44
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
ALIMENTARY SYSTEM
Esophagus + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+ 50
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Lymphoma Malignant 1
Intestine Large, Colon + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Lymphoma Malignant 1
Intestine Large, Rectum + + + + + + + + + + + 4+ + + + + 4+ + + + 4+ 4+ o+ o+ O+ 50
Intestine Small, Duodenum + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+ 50
Intestine Small, lleum + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Lymphoma Malignant 1
Intestine Small, Jejunum + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Liver + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+ 50
Lymphoma Malignant 2
Mesentery + + 3
Lymphoma Malignant 1
Pancreas + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+ 50
Lymphoma Malignant 1
Salivary Glands + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Stomach, Forestomach + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
I..

Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|6|7|0|7 |7 |7|7|7|5|7|7|7|7|5|7]|5
2(3(3|2(2(3|1|13|3|9|2|2|3|2|2|3|3|8|]2]|2|3|]2|3(|2]6
WISTAR HAN RATS MALE 9(1(0|9(9(0|5|2]|]0|5|]9|5|]0(4|9]0|0|9]|4]92]|9]|7(9]1
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
4 1414|4414 |44 |44 (44|44 (4444|4444 |4 |44
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Lymphoma Malignant 1
Sarcoma 1
Squamous Cell Carcinoma X 1
Squamous Cell Papilloma 1
Stomach, Glandular + 4+ + + + + 4+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ 4+ 50
Lymphoma Malignant 1
CARDIOVASCULAR SYSTEM
Blood Vessel + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Heart + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Neural Crest Tumor, Metastatic, Ear X 1
Schwannoma Malignant 1
ENDOCRINE SYSTEM
Adrenal Cortex + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Adenoma X 1
Lymphoma Malignant 1
Adrenal Medulla + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Pheochromocytoma Benign X 1
Islets, Pancreatic + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Parathyroid Gland M + + + + + + + + + + + + + + + + + + 4+ 4+ + + + + 49
Pituitary Gland + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Pars Distalis, Adenoma X X X 9
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|6|7|0|7 |7 |7|7|7|5|7|7|7|7|5|7]|5
2(3(3|2(2(3|1|13|3|9|2|2|3|2|2|3|3|8|]2]|2|3|]2|3(|2]6
WISTAR HAN RATS MALE 9(1(0|9(9(0|5|2]|]0|5|]9|5|]0(4|9]0|0|9]|4]92]|9]|7(9]1
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
4 1414|4414 |44 |44 (44|44 (4444|4444 |4 |44
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Thyroid Gland + + + 4+ + + + + + + + + + + 0+ + + + + 4+ + + + o+ 50
C-cell, Adenoma X X 3
C-cell, Adenoma, Multiple 1
C-cell, Carcinoma 1
Follicular Cell, Adenoma X X 2
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
Epididymis + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Preputial Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Prostate + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Lymphoma Malignant 1
Seminal Vesicle + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Lymphoma Malignant 1
Testes + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+ 50
HEMATOPOIETIC SYSTEM
Bone Marrow + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Lymphoma Malignant 1
Lymph Node + o+ + + + + 9
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|6|7|0|7 |7 |7|7|7|5|7|7|7|7|5|7]|5
2(3(3|2(2(3|1|13|3|9|2|2|3|2|2|3|3|8|]2]|2|3|]2|3(|2]6
WISTAR HAN RATS MALE 9(1(0|9(9(0|5|2]|]0|5|]9|5|]0(4|9]0|0|9]|4]92]|9]|7(9]1
25 ppm ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
4 14 144|444 (4|44 (4|44 |4 |4|4(4|4|4(4|4)|14|4]|4]4
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6(7(8|9(0(1|2|3|4|5|6|7|8|9(0|1|2|3|4|5|6|7]|8[9]0 * TOTALS
Lymph Node, Bronchial + + + 4+ + + M + + + + + + M + M + + + + + M + + 43
Lymph Node, Mandibular + + + + + + + 4+ + 4+ + 4+ + 4+ + 4+ + 4+ M 4+ o+ o+ o+ o+ O+ 49
Lymphoma Malignant 2
Lymph Node, Mediastinal + + + 4+ 4+ + + + + M + + + + 4+ 4+ 4+ + M + + + + + 0+ 47
Lymphoma Malignant 2
Schwannoma Malignant, Metastatic, Thymus X 1
Lymph Node, Mesenteric + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Hemangioma X 1
Hemangiosarcoma 1
Lymphoma Malignant 2
Spleen + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+ 50
Lymphoma Malignant 2
Thymus + + + + + + + 4+ + M + + + M + 4+ + 4+ o+ 4+ o+ o+ o+ 4+ o+ 48
Lymphoma Malignant X 2
Schwannoma Malignant X 1
Thymoma Benign X 1
INTEGUMENTARY SYSTEM
Mammary Gland + M MM MMM + + M + M + M MMM + MMMMMM + 14
Skin + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Epidermis, Keratoacanthoma X 1
Epidermis, Pilomatrixoma X 1
Epidermis, Squamous Cell Carcinoma 1
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|6|7|0|7 |7 |7|7|7|5|7|7|7|7|5|7]|5
2(3(3|2(2(3|1|13|3|9|2|2|3|2|2|3|3|8|]2]|2|3|]2|3(|2]6
WISTAR HAN RATS MALE 9(1(0|9(9(0|5|2]|]0|5|]9|5|]0(4|9]0|0|9]|4]92]|9]|7(9]1
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
4 1414|4414 |44 |44 (44|44 (4444|4444 |4 |44
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Subcutaneous Tissue, Hemangioma 1
MUSCULOSKELETAL SYSTEM
Bone + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Skeletal Muscle + + + o+ 4
Hemangiosarcoma X 1
NERVOUS SYSTEM
Brain + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Glioma Malignant X 1
Granular Cell Tumor Benign 2
Peripheral Nerve + + o+ 3
Spinal Cord + + o+ 3
RESPIRATORY SYSTEM
Larynx + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+ 50
Lung + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Lymphoma Malignant 1
Neural Crest Tumor, Metastatic, Ear X 1
Mediastinum, Mesothelioma Malignant X 1
Nose + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Trachea + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03
Test Type: CHRONIC
Route: RESPIRATORY EXPOSURE WHOLE BODY

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09

Species/Strain: RATS/Wistar Han Lab: BNW
ojojojofofojojojo;jofofofofo0jojo0;0fofojojojojojof|o
DAYONTEST |7 |7 |7 (7|7 |7 |7|7|7|6|7|0|7|7|7|7]|7|5|7|7|7|7]|5]|7]|5
213|322 (3(1|3|3|]9(2|2|3|2|2|3|3(|8|2|2|3|2|3|2]|6
WISTAR HAN RATS MALE 911109905 |]1|]0|5(9(5|0|4]9]0|]0(9 (4|91 ]|9|7|9]|1
25 ppm ofoyjojofofojoyojojojojo0jofofojo|jofojojofojojofojo
ANIMAL ID ojojojofofofo0|jojo;jofofofofo0jojo0jo0fofo|jojojojoyjoy|o
41414 (414|444 |14|4(4|44 (44|44 |4 |4(4]14)14|4]14]4
2121212313 |3|3|3|3(3(3|3(3|4|4|4(4(4|4|4|4]|4]4]|5
6(7(8|9(0(1)]2|3|4|5|6|]7|8|9(0|1|2|3|]4|5|6|7]|8[9]0 * TOTALS
SPECIAL SENSES SYSTEM
Ear + 1
Neural Crest Tumor X 1
Eye + + + 4+ + + 4+ + + 4+ o+ + 4+ o+ + o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ 49
Retina, Lymphoma Malignant 1
Harderian Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
URINARY SYSTEM
Kidney + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Urinary Bladder + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
SYSTEMIC LESIONS
Multiple Organ + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Lymphoma Malignant X 3
Mesothelioma Malignant X 1

*

.. Tissue examined microscopically
.. Lesion present
.. Insufficient tissue

— X +

.. Total animals with tissue examined microscopically; Total animals with tumor
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ojojojofofofojojo;jofofofofo0jojo0;0fofo|jojojojojof|o
DAYONTEST |7 |5|7 |6 |7 |7|7|6|7|6|5|7|7|5|4|7|7|6|7|7|7|5|7]|5]|5
31812 |4|2(3|2|1|3|2(4(2|3|8]|]9|]2|3(1|2|3|1]|6[3[9]|7
WISTAR HAN RATS MALE 116(9(2|9)]1]9]9]0(8|1]|9]1]9]]9(9(0]0]|]9]|]0(0(9|1|9]1
50 ppm ofoyjojofofojoyojojojojo0jofofojo|jofojojofojojofojo
ANIMAL ID ojojojofofojo0jojo;jo0fofofofojojo0;o0fofojojojojoyjof|o
6|/6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6]|6]6
ojojojofofofojojojrfrfry2|1rj1ry2ry1(1f(1|12|2|2(22|2 males
112(3|4|5|6|7|8(9|]0|]1|2|3|4|5(6|7|8[9]0]1(2|3|4]|5 (cont...)
ALIMENTARY SYSTEM
Esophagus + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Carcinoma
Intestine Large, Rectum + + + + + + + + + 4+ + 4+ + 4+ + 4+ + 4+ o+ 4+ o+ o+ o+ 4+ o+
Intestine Small, Duodenum + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Intestine Small, Jejunum + 4+ + + + + 4+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ 4+
Liver + + + 4+ + + 4+ + + 4+ o+ + 4+ o+ + o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+
Mesentery +
Pancreas + + + 4+ + + 4+ + + 4+ o+ + 4+ o+ + o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+
Salivary Glands + + + 4+ + + 4+ o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Stomach, Forestomach + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Stomach, Glandular + 4+ + + + + 4+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ 4+

CARDIOVASCULAR SYSTEM

* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue

+ .. Tissue examined microscopically A .. Autolysis precludes evaluation

X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ojojojofofofojojo;jofofofofo0jojo0;0fofo|jojojojojof|o
DAYONTEST |7 |5|7 |6 |7 |7|7|6|7|6|5|7|7|5|4|7|7|6|7|7|7|5|7]|5]|5
31812 |4|2(3|2|1|3|2(4(2|3|8]|]9|]2|3(1|2|3|1]|6[3[9]|7
WISTAR HAN RATS MALE 116(912|9(1]9|]9(0}8]1(9]1]|]9|9(9]|]0|0]9]|]0|0]9]1(9]1
50 ppm ofoyjojofofojoyojojojojo0jofofojo|jofojojofojojofojo
ANIMAL ID ojojojofofojo0jojo;jo0fofofofojojo0;o0fofojojojojoyjof|o
6|/6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6]|6]6
ojojojofofofojojojrfrfry2|1rj1ry2ry1(1f(1|12|2|2(22|2 males
112(3|4|5|6|7|8(9|]0|]1|2|3|4|5(6|7|8[9]0]1(2|3|4]|5 (cont...)
Blood Vessel + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Heart + + + 4+ + + 4+ + + 4+ + + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+
ENDOCRINE SYSTEM
Adrenal Cortex + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Adenoma X
Adrenal Medulla + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Pheochromocytoma Benign X X
Islets, Pancreatic + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Parathyroid Gland + + + + + + + 4+ + 4+ + 4+ M + + 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ O+
Pituitary Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+

Pars Distalis, Adenoma
Pars Intermedia, Adenoma
Pars Nervosa, Schwannoma Malignant

Thyroid Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
C-cell, Adenoma X
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
Epididymis + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |5 |7 |6 |7 |7|7|6|7|6|5|7|7|5|4|7|7|6|7|7|7|5|7|5]|5
3(8|2|4|2(3|2|12|3|2|4|2|3|8|9|]2|3|1]|]2|3|1]|]6]|3(9]7
WISTAR HAN RATS MALE 116(912|9(1]9|]9(0}8]1(9]1]|]9|9(9]|]0|0]9]|]0|0]9]1(9]1
50 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojojofojojofojo
6| 6|6|(6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6]|6]|6
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Mesothelioma Malignant X
Preputial Gland + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Prostate + 4+ + + + + 4+ 4+ + + o+ o+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Seminal Vesicle + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Testes + 4+ + + + + 4+ 4+ + + o+ o+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Mesothelioma Malignant
Interstitial Cell, Adenoma X
HEMATOPOIETIC SYSTEM
Bone Marrow + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+
Lymph Node + +
Lymph Node, Bronchial M + + + + + + 4+ + + M + + + M + + + + + + + + + +
Lymph Node, Mandibular + + + + 4+ + + + + + + + + + M + + + + + + o+ o+ o+ O+
Squamous Cell Carcinoma, Metastatic, Skin X
Lymph Node, Mediastinal + + + + + + M + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ O+
Lymphoma Malignant
Lymph Node, Mesenteric + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Hemangioma X
Spleen + + 4+ + + 4+ + + + + + o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST | 7 (5|7 |6 |7 |7 |7|6|7|6|5|7|7|5|4|7|7|6|7|7|7|5|7|5]|5
3(8|2|4|2(3|2|12|3|2|4|2|3|8|9|]2|3|1]|]2|3|1]|]6]|3(9]7
WISTAR HAN RATS MALE 1(619(12]9]1]9(9(0]|8]212]9(1[9(9]9|]0]0]9(0|0|9]2]9]1
50 ppm ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojojofojojofojo
6|/6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6/|6]6
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
112(3|4|5|6|7|8(9|]0|1|2|3|4|5(6|7|8[9]0]1(2|3|4|5 (cont...)
Thymus + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+
INTEGUMENTARY SYSTEM
Mammary Gland + + + M MM + MM + M + M M MMM + MM + MM + +
Skin + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Epidermis, Squamous Cell Carcinoma X
Subcutaneous Tissue, Fibrosarcoma X
Subcutaneous Tissue, Schwannoma Malignant X
MUSCULOSKELETAL SYSTEM
Bone + + + 4+ + + 4+ + + 4+ + + 4+ o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+
Skeletal Muscle +
NERVOUS SYSTEM
Brain + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+
Granular Cell Tumor Benign X
Peripheral Nerve +
Spinal Cord +
RESPIRATORY SYSTEM
Larynx + + + 4+ + + 4+ + + 4+ + + 4+ o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+
Lung + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |5 |7 |6 |7 |7|7|6|7|6|5|7|7|5|4|7|7|6|7|7|7|5|7|5]|5
3(8|2|4|2(3|2|12|3|2|4|2|3|8|9|]2|3|1]|]2|3|1]|]6]|3(9]7
WISTAR HAN RATS MALE 116(912|9(1]9|]9(0}8]1(9]1]|]9|9(9]|]0|0]9]|]0|0]9]1(9]1
50 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojojofojojofojo
6| 6|6|(6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6]|6]|6
ofojojofofojo|jyojoj1ry2(21j1rf2fry1r|2fr|j1|212|2|2|2)2 males
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Alveolar/Bronchiolar Adenoma X
Nose + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+
Squamous Cell Carcinoma
Squamous Cell Papilloma X
Trachea + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+
SPECIAL SENSES SYSTEM
Eye + 1+ + + + 4+ 4+ + + + + 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ O+
Harderian Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Lacrimal Gland +
URINARY SYSTEM
Kidney + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Urinary Bladder + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
SYSTEMIC LESIONS
Multiple Organ + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Lymphoma Malignant
Mesothelioma Malignant X
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ojojojofofofojojo;jo0ofofofofo0jojo0jo0fofojojojojojof|o
DAYONTEST | 7|6 |6 |7 |5|7|6|5|5|7|7|7|6|7|7|6|6|7|5|6|7|6|7|7]|5
11203 |7]|2|8|4|4(3|2|3|7|2|2|12|5|3|7|3[3[4|2|3]6
WISTAR HAN RATS MALE 261|104 |519]5]0]9|0]4|9(5]6|9(0]0|32]9]9(1)2
50 ppm ofoyjojofofojoyojojojojo0jofofojo|jofojojofojojofojo
ANIMAL ID ojojojofofojo0jojo;jo0fofofofojojo0;o0fofojojojojoyjof|o
6|/6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6/|6]6
2121212313 |3|3|3|3(3(3|3(3|4|4|4(4(4|4|4|4]|4]4]|5
6(7(8|9(0(1)]2|3|4|5|6|]7|8|9(0|1|2|3|]4|5|6|7]|8[9]0 * TOTALS
ALIMENTARY SYSTEM
Esophagus + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Carcinoma X 1
Intestine Large, Rectum + + + + + + + + + 4+ + 4+ + 4+ + 4+ + 4+ o+ 4+ o+ o+ o+ 4+ o+ 50
Intestine Small, Duodenum + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Intestine Small, Jejunum + 4+ + + + + 4+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ 4+ 50
Liver + + + 4+ + + 4+ + + 4+ o+ + 4+ o+ + o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ 50
Mesentery + 2
Pancreas + + + 4+ + + 4+ + + 4+ o+ + 4+ o+ + o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ 50
Salivary Glands + + + 4+ + + 4+ o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Stomach, Forestomach + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Stomach, Glandular + 4+ + + + + 4+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ 4+ 50

CARDIOVASCULAR SYSTEM

* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue

+ .. Tissue examined microscopically A .. Autolysis precludes evaluation

X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST | 7|6 |6|7|5|7|6|5|5|7|7|7|6|7|7|6|6|7|5|6|7|6|7]|7]|5
112(0|3|7|2|8|4(4|3|2|3|7|2|2|1|5|3|7|3|3|4|2|3]6
WISTAR HAN RATS MALE 261|104 |519]5]0]9|0]4|9(5]6|9(0]0|32]9]9(1)2
50 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojojofojojofojo
6| 6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6]|6]|6
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Blood Vessel + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Heart + + 4+ + + 4+ + + + + + o+ + + o+ + 4+ o+ + 4+ o+ o+ o+ o+ O+ 50
ENDOCRINE SYSTEM
Adrenal Cortex + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Adenoma 1
Adrenal Medulla + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Pheochromocytoma Benign X 3
Islets, Pancreatic + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Parathyroid Gland + + + + + + + 4+ + 4+ + 4+ + 4+ M 4+ M + o+ 4+ o+ o+ o+ o+ o+ 47
Pituitary Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Pars Distalis, Adenoma X X X X X 5
Pars Intermedia, Adenoma X 1
Pars Nervosa, Schwannoma Malignant X 1
Thyroid Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
C-cell, Adenoma 1
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
Epididymis + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ojojojofofofojojo;jo0ofofofofo0jojo0jo0fofojojojojojof|o
DAYONTEST | 7|6 |6|7|5|7|6|5|5|7|7|7|6|7|7|6|6|7|5|6|7|6|7]|7]|5
11203 |7]|2|8|4|4(3|2|3|7|2|2|12|5|3|7|3[3[4|2|3]6
WISTAR HAN RATS MALE 261|104 |519]5]0]9|0]4|9(5]6|9(0]0|32]9]9(1)2
50 ppm ofoyjojofofojoyojojojojo0jofofojo|jofojojofojojofojo
ANIMAL ID ojojojofofojo0jojo;jo0fofofofojojo0;o0fofojojojojoyjof|o
6|/6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6/|6]6
2121212313 |3|3|3|3(3(3|3(3|4|4|4(4(4|4|4|4]|4]4]|5
6(7(8|9(0(1)]2|3|4|5|6|]7|8|9(0|1|2|3|]4|5|6|7]|8[9]0 * TOTALS
Mesothelioma Malignant 1
Preputial Gland + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Prostate + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Seminal Vesicle + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Testes + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Mesothelioma Malignant X 1
Interstitial Cell, Adenoma 1
HEMATOPOIETIC SYSTEM
Bone Marrow + 4+ + + + + 4+ 4+ + + + + 4+ + + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Lymph Node + + + + + 7
Lymph Node, Bronchial + + + + M + + + + + + + + + M + M + M + + M + + + 42
Lymph Node, Mandibular + + M + + + + + + + + + + + + 4+ 4+ 4+ + + + + o+ o+ O+ 48
Squamous Cell Carcinoma, Metastatic, Skin 1
Lymph Node, Mediastinal + + + + + + + 4+ + 4+ + 4+ + 4+ + 4+ + 4+ + 4+ + MM + o+ 47
Lymphoma Malignant X 1
Lymph Node, Mesenteric + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Hemangioma 1
Spleen + + + + + + + + + + + + + + + + + + + + + + + + + 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
I

.. Insufficient tissue
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Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST | 7|6 |6|7|5|7|6|5|5|7|7|7|6|7|7|6|6|7|5|6|7|6|7]|7]|5
112(0|3|7|2|8|4(4|3|2|3|7|2|2|1|5|3|7|3|3|4|2|3]6
WISTAR HAN RATS MALE 261|104 |519]5]0]9|0]4|9(5]6|9(0]0|32]9]9(1)2
50 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojojofojojofojo
6| 6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6]|6]|6
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Thymus + M + + + 4+ + + 4+ + + + + + + M + + + 4+ o+ o+ o+ O+ o+ 48
INTEGUMENTARY SYSTEM
Mammary Gland M + + M + M + + MMM MMM+ + + + + MM + M M + 22
Skin + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Epidermis, Squamous Cell Carcinoma 1
Subcutaneous Tissue, Fibrosarcoma 1
Subcutaneous Tissue, Schwannoma Malignant 1
MUSCULOSKELETAL SYSTEM
Bone + + 4+ + + 4+ + + 4+ + + + + + + + 4+ O+ o+ 4+ o+ o+ o+ O+ O+ 50
Skeletal Muscle + o+ + + o+ 6
NERVOUS SYSTEM
Brain + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+ 50
Granular Cell Tumor Benign 1
Peripheral Nerve + o+ + + o+ 6
Spinal Cord + o+ + + o+ 6
RESPIRATORY SYSTEM
Larynx + + 4+ + + 4+ + + 4+ + + + + + + + 4+ O+ o+ 4+ o+ o+ o+ O+ O+ 50
Lung + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST | 7|6 |6|7|5|7|6|5|5|7|7|7|6|7|7|6|6|7|5|6|7|6|7]|7]|5
112(0|3|7|2|8|4(4|3|2|3|7|2|2|1|5|3|7|3|3|4|2|3]6
WISTAR HAN RATS MALE 261|104 |519]5]0]9|0]4|9(5]6|9(0]0|32]9]9(1)2
50 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojojofojojofojo
6| 6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6|6]|6]|6
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Alveolar/Bronchiolar Adenoma 1
Nose + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+ 50
Squamous Cell Carcinoma X X X 3
Squamous Cell Papilloma 1
Trachea + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+ 50
SPECIAL SENSES SYSTEM
Eye + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+ 49
Harderian Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Lacrimal Gland 1
URINARY SYSTEM
Kidney + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Urinary Bladder + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
SYSTEMIC LESIONS
Multiple Organ + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Lymphoma Malignant X 1
Mesothelioma Malignant X 2
*** END OF MALE DATA ***
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 |6 |7 |7 |7|6|7|5|7|6|7|7|7|7|5|7|7|7|7|7|7|7]|7
3(3(3|1(3(3|]0|3|3|4|12|8|3|3|3|3|7|3]|]3|33]3|3(3]33
WISTAR HAN RATS FEMALE 2(3|1|4|3|(1|2|5|2|7|]0|3|3|1(2]3|9(3|3|2|1]1]1(3]2
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
i1({12y2y2}j2}j2}12f2f2|)2j2|j2f1f1f12j2j2j12j1f1|1|112)12)1]1
ojloflofo|o|o|ofofo|a|a|afa|a|a|a|a|a|l1|2]|2]2]|2]|2]|2]| females
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
ALIMENTARY SYSTEM
Esophagus + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Intestine Large, Rectum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Intestine Small, Duodenum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Intestine Small, Jejunum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Liver + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+
Cholangioma X
Mesentery + + + o+
Pancreas + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+
Salivary Glands + + + 4+ + + 4+ o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Stomach, Forestomach + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+

Squamous Cell Papilloma, Multiple

Stomach, Glandular + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+
CARDIOVASCULAR SYSTEM
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 |6 |7 |7 |7|6|7|5|7|6|7|7|7|7|5|7|7|7|7|7|7|7]|7
3(3(3|1(3(3|]0|3|3|4|12|8|3|3|3|3|7|3]|]3|33]3|3(3]33
WISTAR HAN RATS FEMALE 213(1(4|3|12|2|5|2(7]0]3|3|1(2|3|]9]|3|3[2|1|1]1]3]2
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
i1({12y2y2}j2}j2}12f2f2|)2j2|j2f1f1f12j2j2j12j1f1|1|112)12)1]1
ojloflofo|o|o|ofofo|a|a|afa|a|a|a|a|a|l1|2]|2]2]|2]|2]|2]| females
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Blood Vessel + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Heart + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
ENDOCRINE SYSTEM
Adrenal Cortex + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Adenoma
Adrenal Medulla + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Pheochromocytoma Benign X
Islets, Pancreatic + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Parathyroid Gland + + + + + + + + + 4+ + 4+ + 4+ + M + M + + + + o+ o+ o+
Pituitary Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Pars Distalis, Adenoma X X X X X X X X X X X X X
Pars Intermedia, Adenoma X
Thyroid Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
C-cell, Adenoma X X
C-cell, Carcinoma X
Follicular Cell, Adenoma X X
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST | 7 (7|7 |6 |7 |7 |7|6|7|5|7|6|7|7|7|7|5|7|7|7|7|7|7|7]|7
3(3(3|1(3(3|]0|3|3|4|12|8|3|3|3|3|7|3]|]3|33]3|3(3]33
WISTAR HAN RATS FEMALE 213(1(4|3|12|2|5|2(7]0]3|3|1(2|3|]9]|3|3[2|1|1]1]3]2
Control olo|o|lo|jo|o|lOoO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
i1({12y2y2}j2}j2}12f2f2|)2j2|j2f1f1f12j2j2j12j1f1|1|112)12)1]1
ojloflofo|o|o|ofofo|a|a|afa|a|a|a|a|a|l1|2]|2]2]|2]|2]|2]| females
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Clitoral Gland + + + 4+ 4+ + + M + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Ovary + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Granulosa-Theca Tumor Malignant X
Germinal Epithelium, Tubulostromal Adenoma
Uterus + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+
Adenocarcinoma X
Polyp Stromal X X X X X X
Schwannoma Malignant X
Cervix, Sarcoma Stromal X
HEMATOPOIETIC SYSTEM
Bone Marrow + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+
Lymph Node +
Lymph Node, Bronchial + + + 4+ 4+ + + + + + MM + + + 4+ 4+ + + + + + + o+ 0+
Lymph Node, Mandibular M + + + + + + + + 4+ + M + + + + + + + + + + + + +
Hemangioma X
Lymph Node, Mediastinal + + + + + + M + + + M + + + + + + M + + + + + M +
Lymph Node, Mesenteric + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Hemangiosarcoma X X
Spleen + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Thymus + 4+ + + + + M 4+ + + + + 4+ + + o+ o+ o+ 4+ o+ o+ o+ o+ o+ O+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

DAY ON TEST
WISTAR HAN RATS FEMALE

Control
ANIMAL ID

POFRPOO |[DNWNO

NOFRPOO | WW~NO

WORrOO |PWNO

~rOFROO | AhRrOO

QORrRPOO |[WWNO

OOrR OO [Frw~NOo
~oroo [vo~wo
©woroOo ([twoo
©oroo [pwNo
orRroOO ([NhuoO
PRPROO |[OFRr~O
NRPROO |[wooo
WRROO |[wWw~o
APPROO [FPw~O
ORROO [Mw~NO

ORPPFPOO | WWNO

NFRPPRPOO | ONUIO

OFRFRPOO | WW~NO

OFRPPFPOO | WWNO

ONPFRPOO |[NWNO

PNRPOO |PWNO

females
(cont..))

NMNNFRPOO |PWNO
WNPFRPOO |[PWNO
ANFRPOO | WWNO
ONFRPOO |[NWNO

Lymphoma Malignant

x

INTEGUMENTARY SYSTEM

Mammary Gland
Adenoma
Adenoma, Multiple
Carcinoma
Carcinoma, Multiple
Fibroadenoma
Fibroadenoma, Multiple

Skin

MUSCULOSKELETAL SYSTEM

Bone

Skeletal Muscle

NERVOUS SYSTEM

Brain
Granular Cell Tumor Benign
Oligodendroglioma Benign
Peripheral Nerve

Spinal Cord

RESPIRATORY SYSTEM

* .. Total animals with tissue examined microscopically; Total animals with tumor

+ .. Tissue examined microscopically
X .. Lesion present
I .. Insufficient tissue
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 |6 |7 |7 |7|6|7|5|7|6|7|7|7|7|5|7|7|7|7|7|7|7]|7
3(3(3|1(3(3|]0|3|3|4|12|8|3|3|3|3|7|3]|]3|33]3|3(3]33
WISTAR HAN RATS FEMALE 2(3|1|4|3|(1|2|5|2|7|]0|3|3|1(2]3|9(3|3|2|1]1]1(3]2
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
i1({12y2y2}j2}j2}12f2f2|)2j2|j2f1f1f12j2j2j12j1f1|1|112)12)1]1
ojloflofo|o|o|ofofo|a|a|afa|a|a|a|a|a|l1|2]|2]2]|2]|2]|2]| females
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Larynx + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Lung + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Nose + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Trachea + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
SPECIAL SENSES SYSTEM
Eye + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Harderian Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
URINARY SYSTEM
Kidney + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Urinary Bladder + + + 4+ + + 4+ o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+
SYSTEMIC LESIONS
Multiple Organ + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+
Lymphoma Malignant X
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |6 |4 |7 |7 |7|6|7|2|6|5|7|7|7|6|7|7|7|7|7|7|5|7|6]|7
3(4(1|13|3(3|1|13|5|4|]6|3|3|3|6]3|3(3|3|3(3]9|3(8]3
WISTAR HAN RATS FEMALE 21772113423 (7|12|3|2|1|(7]|2|3]|2|1(3|3|9]|1]|7]2
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
i1({12y2¢y2}j2}j2}2f2f2j)2j2}j2f1f12f2j2j2j2j1f1|1|11)12)11
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
ALIMENTARY SYSTEM
Esophagus + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+ 50
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Intestine Large, Rectum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Intestine Small, Duodenum + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ o+ o+ o+ o+ o+ O+ O+ 50
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Intestine Small, Jejunum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Liver + + 4+ + + 4+ + + + + + + + + + + 4+ O+ o+ 4+ o+ o+ o+ O+ o+ 50
Cholangioma X X 3
Mesentery + + + + 8
Pancreas + + 4+ + + 4+ + + 4+ + + + + + + + 4+ O+ o+ 4+ o+ o+ o+ O+ O+ 50
Salivary Glands + + + 4+ + + 4+ o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Stomach, Forestomach + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Squamous Cell Papilloma, Multiple X 1
Stomach, Glandular + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+ 50
CARDIOVASCULAR SYSTEM
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |6 |4 |7 |7 |7|6|7|2|6|5|7|7|7|6|7|7|7|7|7|7|5|7|6]|7
3(4(1|13|3(3|1|13|5|4|]6|3|3|3|6]3|3(3|3|3(3]9|3(8]3
WISTAR HAN RATS FEMALE 21772113423 (7|12|3|2|1|(7]|2|3]|2|1(3|3|9]|1]|7]2
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
i1({12y2¢y2}j2}j2}2f2f2j)2j2}j2f1f12f2j2j2j2j1f1|1|11)12)11
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Blood Vessel + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Heart + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
ENDOCRINE SYSTEM
Adrenal Cortex + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Adenoma X 1
Adrenal Medulla + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Pheochromocytoma Benign X X 3
Islets, Pancreatic + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Parathyroid Gland + + + + + M + + + 4+ + 4+ + 4+ + 4+ + 4+ M 4+ o+ o+ o+ 4+ o+ 46
Pituitary Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Pars Distalis, Adenoma X X X X X X X X X X X X X 26
Pars Intermedia, Adenoma 1
Thyroid Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
C-cell, Adenoma 2
C-cell, Carcinoma 1
Follicular Cell, Adenoma 2
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |6 |4 |7 |7 |7|6|7|2|6|5|7|7|7|6|7|7|7|7|7|7|5|7|6]|7
3(4(1|13|3(3|1|13|5|4|]6|3|3|3|6]3|3(3|3|3(3]9|3(8]3
WISTAR HAN RATS FEMALE 21772113423 (7|12|3|2|1|(7]|2|3]|2|1(3|3|9]|1]|7]2
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
i1({12y2¢y2}j2}j2}2f2f2j)2j2}j2f1f12f2j2j2j2j1f1|1|11)12)11
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Clitoral Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 49
Ovary + + + + + 4+ + + + + + + 4+ 4+ + + o+ + + + 4+ 4+ o+ o+ o+ 50
Granulosa-Theca Tumor Malignant 1
Germinal Epithelium, Tubulostromal Adenoma X 1
Uterus + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+ 50
Adenocarcinoma X 2
Polyp Stromal X X X 9
Schwannoma Malignant 1
Cervix, Sarcoma Stromal 1
HEMATOPOIETIC SYSTEM
Bone Marrow + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+ 50
Lymph Node 1
Lymph Node, Bronchial + + + + + M + + + M + M + M + + + + + + + + M + + 43
Lymph Node, Mandibular + + M + + + + + + M + + + 4+ + 4+ + 4+ o+ 4+ o+ o+ o+ o+ o+ 46
Hemangioma 1
Lymph Node, Mediastinal M + + + + + + + + + + + + + + M + + + + + + + + + 44
Lymph Node, Mesenteric + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Hemangiosarcoma 2
Spleen + + + + + 4+ + + + + + + 4+ 4+ + + o+ + + + 4+ 4+ o+ o+ o+ 50
Thymus + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST | 7 |6 |4 |7 |7 |7 |6|7|2|6|5|7|7|7|6|7|7|7|7|7|7|5|7|6]7
3(4(1|13|3(3|1|13|5|4|]6|3|3|3|6]3|3(3|3|3(3]9|3(8]3
WISTAR HAN RATS FEMALE 2771213 |4|2|3|7|1|3|2|12|7|2|3|2|1]|3|3|]9]|1(7]2
Control olo|o|lo|jo|o|lOoO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
i1/j2f(2}j1|2(f2}j12}y2f2j12j2f2}j2|j2f2(1j2f2j1j12(2}j1)1f12]1
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6(7(8|9(0(1|2|3|4|5|6|7|8|9(0|1|2|3|4|5|6|7]|8[9]0 * TOTALS
Lymphoma Malignant 1
INTEGUMENTARY SYSTEM
Mammary Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Adenoma X X 4
Adenoma, Multiple X 1
Carcinoma 2
Carcinoma, Multiple X X 2
Fibroadenoma X X X X X X X 12
Fibroadenoma, Multiple X 1
Skin + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
MUSCULOSKELETAL SYSTEM
Bone + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Skeletal Muscle + o+ 3
NERVOUS SYSTEM
Brain + + + 4+ + + 4+ + + 4+ + + 4+ o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+ 50
Granular Cell Tumor Benign X 1
Oligodendroglioma Benign X 1
Peripheral Nerve + o+ 3
Spinal Cord + o+ 3
RESPIRATORY SYSTEM
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |6 |4 |7 |7 |7|6|7|2|6|5|7|7|7|6|7|7|7|7|7|7|5|7|6]|7
3(4(1|13|3(3|1|13|5|4|]6|3|3|3|6]3|3(3|3|3(3]9|3(8]3
WISTAR HAN RATS FEMALE 21772113423 (7|12|3|2|1|(7]|2|3]|2|1(3|3|9]|1]|7]2
Control ojolo|joflo|lo|lo|lO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]|O]O
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
i1({12y2¢y2}j2}j2}2f2f2j)2j2}j2f1f12f2j2j2j2j1f1|1|11)12)11
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Larynx + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Lung + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Nose + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Trachea + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
SPECIAL SENSES SYSTEM
Eye + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Harderian Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
URINARY SYSTEM
Kidney + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Urinary Bladder + + + 4+ + + 4+ o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
SYSTEMIC LESIONS
Multiple Organ + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+ 50
Lymphoma Malignant 1
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |6 |7 |5 |6 |7 |7 |6 |7 |7|7|7|7|6|6|7|7|7|7|7|7|7|7|7]|4
3(6(3|1|5(3|3|3|]3|3|3|3|3|0f13|3(3|3|3(3]3]|3(1)1
WISTAR HAN RATS FEMALE 3(1(3|9(4(2|3|0}]2|3|1|3|1(3|0|2|2|2|2|3|3|]2|2(|5]8
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
3133333333 (3|]3|]3(3|3(3|3|3]3]3[3|3|3]3]3]3
oloflofo|o|o|ofofo|a|a|afa|2|a|a|a|a|l1|2]|2]|2]|2]|2]|2]| females
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
ALIMENTARY SYSTEM
Esophagus + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Intestine Large, Rectum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Intestine Small, Duodenum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+

Adenocarcinoma, Metastatic, Uterus

Intestine Small, Jejunum + 4+ + + + + 4+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ 4+
Leiomyosarcoma X
Liver + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Adenocarcinoma, Metastatic, Uterus
Cholangioma X
Hepatocellular Adenoma
Leukemia Mononuclear X
Mesentery + + +
Cystadenocarcinoma, Metastatic, Ovary X
Fat, Schwannoma Malignant, Metastatic, X
Uterus
Pancreas + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofofofo|lo0|j]O)jO}J]O]J]O]j]O|O|]O|O|OfO|J]O|lO)J]O|O]|J]O]O]J]O]O]O]O
DAYONTEST |7 |6 |7 |5 |6 |7 |7|6|7|7|7|7|7|6|6|7|7|7|7|7|7|7|7|7]|4
3(]6(3(1|15]13|13|3|]3|3[3|]3(3[0f121|13|3|3|3|3|3]3|]3]|1]|1
WISTAR HAN RATS FEMALE 3(12(3(9|14|12)|3|]0|]2|3|1|3(1|(3(0|2|2|2|2]|3|3]|]2|2]|5]SE8
125 ppm ojofojofojofojofojofojofojofojofojofojofo|jofojofo
ANIMAL 1D ofofofo|l0}j]O)J]O}J]O]J]O}j]O|O|]O|O|OfO|J]O|lO)J]O|O]|]O]O]J]O]O]O]O
3131313133313 (31313|3[3]33]]3(3]3[3|3|3]3(3]3]3
olo|lo|lo|lo|lo|lo|lo|lo|a|a|2a|2|l2|2|2|2|2|2]|2]|2]|2]|2]|2]|2]| females
1]2|3|4|5|6|7|8|9|0|1|2|3|4|5|6|7|8|9]|0|1|2|3|4|5]| (cont..)

Adenocarcinoma, Metastatic, Uterus

Salivary Glands + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Stomach, Forestomach + + 4+ + + 4+ + + + + + o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+
Stomach, Glandular + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
CARDIOVASCULAR SYSTEM
Blood Vessel + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Heart + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+
ENDOCRINE SYSTEM
Adrenal Cortex + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Adenocarcinoma, Metastatic, Uterus
Leukemia Mononuclear X
Adrenal Medulla + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Islets, Pancreatic + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Parathyroid Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Pituitary Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Schwannoma Malignant, Metastatic, Harderian
Gland
Pars Distalis, Adenoma X X X X X X X X X X X X X
Thyroid Gland + + + 4+ 4+ + + + + + + + + + + + 4+ 4+ + + + + + o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
..

Insufficient tissue
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Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

DAY ON TEST
WISTAR HAN RATS FEMALE

12.5 ppm
ANIMAL ID

POWOO | WW~NO

NOWOO |[FPOOO

WOWOO | WW~NO

PrOWOO |OFLUIO

OWOoOOoO |ho1OOO

ODOWOO |[dMWNO
~NOWOO | WWw~NO
VOWOO | OwWwoOo
OCOWOO |[dNWNO
OFRPWOO |[WWNO
PRPWOO |[PWNO
NFPWOO | WW~NO
WRPWOO |[kPWNO
ArPRPWOO | WOOO
ORPWOO |[OFRLrOO

OFRPWOO |[dNWNO

NP WOO [ dNWNO

OFRPWOO |[NWNO

OFRPWOO |[dNWNO

ONWOO |[WW~NO

PNWOO | WWw~NO

females
(cont..))

NMDNWOO |[NDNWNO
WNWOO |[NWNO
ANWOO |OILNO
ONWOO |0, h~O

C-cell, Adenoma
Follicular Cell, Adenoma
Follicular Cell, Carcinoma

x

X

GENERAL BODY SYSTEM
NONE

GENITAL SYSTEM
Clitoral Gland

Ovary
Cystadenocarcinoma
Cystadenoma
Granulosa Cell Tumor Malignant

Uterus
Adenocarcinoma
Leiomyoma
Polyp Stromal
Polyp Stromal, Multiple
Schwannoma Malignant
Cervix, Granular Cell Tumor Benign

Serosa, Cystadenocarcinoma, Metastatic,
Ovary

Vagina
Granular Cell Tumor Benign

HEMATOPOIETIC SYSTEM

* .. Total animals with tissue examined microscopically; Total animals with tumor

+ .. Tissue examined microscopically
X .. Lesion present
I .. Insufficient tissue
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofofofo|lo0|j]O)jO}J]O]J]O]j]O|O|]O|O|OfO|J]O|lO)J]O|O]|J]O]O]J]O]O]O]O
DAYONTEST |7 |6 |7 |5 |6 |7 |7|6|7|7|7|7|7|6|6|7|7|7|7|7|7|7|7|7]|4
3(]6(3(1|15]13|13|3|]3|3[3|]3(3[0f121|13|3|3|3|3|3]3|]3]|1]|1
WISTAR HAN RATS FEMALE 3(12(3(9|14|12)|3|]0|]2|3|1|3(1|(3(0|2|2|2|2]|3|3]|]2|2]|5]SE8
125 ppm ojofojofojofojofojofojofojofojofojofojofo|jofojofo
ANIMAL 1D ofofofo|l0}j]O)J]O}J]O]J]O}j]O|O|]O|O|OfO|J]O|lO)J]O|O]|]O]O]J]O]O]O]O
3131313133313 (31313|3[3]33]]3(3]3[3|3|3]3(3]3]3
olo|lo|lo|lo|lo|lo|lo|lo|a|a|2a|2|l2|2|2|2|2|2]|2]|2]|2]|2]|2]|2]| females
1]2|3|4|5|6|7|8|9|0|1|2|3|4|5|6|7|8|9]|0|1|2|3|4|5]| (cont..)
Bone Marrow + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Lymph Node +

Lumbar, Adenocarcinoma, Metastatic, Uterus
Renal, Adenocarcinoma, Metastatic, Uterus

Lymph Node, Bronchial + + + M + + + + + + + + + + + + 4+ 4+ + + + + + + M
Lymph Node, Mandibular + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Lymph Node, Mediastinal + + + + 4+ + + + M + + + M + + 4+ 4+ M + + + + + + 0+
Lymph Node, Mesenteric + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Lymphoma Malignant
Schwannoma Malignant, Metastatic, Uterus X
Spleen + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+
Leukemia Mononuclear X
Thymus + + 4+ + + 4+ + + 4+ + + + + + + + 4+ O+ o+ 4+ o+ o+ o+ O+ O+
Lymphoma Malignant
INTEGUMENTARY SYSTEM
Mammary Gland + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Adenoma X
Carcinoma X X
Fibroadenoma X X X X X X
Fibroadenoma, Multiple X
Skin + + + 4+ 4+ + + + + + + + + + + + 4+ 4+ + + + + + o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

DAY ON TEST
WISTAR HAN RATS FEMALE

12.5 ppm
ANIMAL ID

POWOO | WW~NO

NOWOO |[FPOOO

WOWOO | WW~NO

PrOWOO |OFLUIO

OWOoOOoO |ho1OOO

ODOWOO |[dMWNO
~NOWOO | WWw~NO
VOWOO | OwWwoOo
OCOWOO |[dNWNO
OFRPWOO |[WWNO
PRPWOO |[PWNO
NFPWOO | WW~NO
WRPWOO |[kPWNO
ArPRPWOO | WOOO
ORPWOO |[OFRLrOO

OFRPWOO |[dNWNO

NP WOO [ dNWNO

OFRPWOO |[NWNO

OFRPWOO |[dNWNO

ONWOO |[WW~NO

PNWOO | WWw~NO

females
(cont..))

NMDNWOO |[NDNWNO
WNWOO |[NWNO
ANWOO |OILNO
ONWOO |0, h~O

Subcutaneous Tissue, Adenocarcinoma,
Metastatic, Uterus

Subcutaneous Tissue, Lipoma

MUSCULOSKELETAL SYSTEM

Bone +

Skeletal Muscle
Adenocarcinoma, Metastatic, Uterus

NERVOUS SYSTEM

Brain +
Granular Cell Tumor Benign

Schwannoma Malignant, Metastatic, Harderian
Gland

Peripheral Nerve
Trigeminal, Schwannoma Malignant,
Metastatic, Harderian Gland

Spinal Cord

RESPIRATORY SYSTEM

Larynx +

Lung +
Adenocarcinoma, Metastatic, Uterus
Leukemia Mononuclear

*

.. Tissue examined microscopically
.. Lesion present
.. Insufficient tissue

— X +

.. Total animals with tissue examined microscopically; Total animals with tumor
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |6 |7 |5 |6 |7 |7 |6 |7 |7|7|7|7|6|6|7|7|7|7|7|7|7|7|7]|4
3(6(3|1|5(3|3|3|]3|3|3|3|3|0f13|3(3|3|3(3]3]|3(1)1
WISTAR HAN RATS FEMALE 3(1(3|9(4(2|3|0}]2|3|1|3|1(3|0|2|2|2|2|3|3|]2|2(|5]8
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
3133333333 (3|]3|]3(3|3(3|3|3]3]3[3|3|3]3]3]3
ojlojojojojofojofo|a|2|af2|af2|a|2|2r|2|2]|2|2]|2|2]|2]| females
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Nose + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Trachea + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
SPECIAL SENSES SYSTEM
Eye + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Optic Nerve, Schwannoma Malignant,
Metastatic, Harderian Gland
Harderian Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Schwannoma Malignant
URINARY SYSTEM
Kidney + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Urinary Bladder + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
SYSTEMIC LESIONS
Multiple Organ + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+

Leukemia Mononuclear
Lymphoma Malignant

*

.. Tissue examined microscopically
.. Lesion present
.. Insufficient tissue

— X +

.. Total animals with tissue examined microscopically; Total animals with tumor
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojo|jojojofofojo|jofojo|jofojojofojo
DAYONTEST |5 |7 |7 (7|7 |6 |7 |1 |7|7|7|5|7|7|7|4|7|7|6|7|7|7|7|7]|7
7(/3(1|12(3(0|3|3|3|]1|3|8|1(3(3|]0|3|3|8|2|3|]3|3(3]3
WISTAR HAN RATS FEMALE 1({1|513|2|3|3|7|2|5]2|5(83|[2]9|2|3|7|1|2|1]1]|3]2
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
31333133333 (3|]3|]3(3|3(3|3|3]3]3[3|3|3]3]3]3
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
ALIMENTARY SYSTEM
Esophagus + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Intestine Large, Rectum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Intestine Small, Duodenum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Adenocarcinoma, Metastatic, Uterus X 1
Intestine Small, Jejunum + 4+ + + + + 4+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ 4+ 50
Leiomyosarcoma 1
Liver + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Adenocarcinoma, Metastatic, Uterus X X 2
Cholangioma 1
Hepatocellular Adenoma X 1
Leukemia Mononuclear 1
Mesentery + + + + o+ + + 10
Cystadenocarcinoma, Metastatic, Ovary 1
Fat, Schwannoma Malignant, Metastatic, 1
Uterus
Pancreas + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojo|jojojofofojo|jofojo|jofojojofojo
DAYONTEST |5 |7 |7 (7|7 |6 |7 |1 |7|7|7|5|7|7|7|4|7|7|6|7|7|7|7|7]|7
7(/3(1|12(3(0|3|3|3|]1|3|8|1(3(3|]0|3|3|8|2|3|]3|3(3]3
WISTAR HAN RATS FEMALE 1({1|513|2|3|3|7|2|5]2|5(83|[2]9|2|3|7|1|2|1]1]|3]2
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
31333133333 (3|]3|]3(3|3(3|3|3]3]3[3|3|3]3]3]3
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Adenocarcinoma, Metastatic, Uterus X 1
Salivary Glands + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Stomach, Forestomach + + 4+ + + 4+ + + + + + o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ 50
Stomach, Glandular + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
CARDIOVASCULAR SYSTEM
Blood Vessel + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Heart + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+ 50
ENDOCRINE SYSTEM
Adrenal Cortex + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Adenocarcinoma, Metastatic, Uterus X 1
Leukemia Mononuclear 1
Adrenal Medulla + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Islets, Pancreatic + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Parathyroid Gland + M + + + M M + + + + + M + + + + + + M M + + + + 44
Pituitary Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Schwannoma Malignant, Metastatic, Harderian X 1
Gland
Pars Distalis, Adenoma X X X X X X X X X X X 24
Thyroid Gland + + + 4+ 4+ + + + + + + + + + + + 4+ 4+ + + + + + o+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
I..

Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016
Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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

DAY ON TEST
WISTAR HAN RATS FEMALE

12.5 ppm
ANIMAL ID

ONWOO |PNUIO
NNWOO |[PWNO
ONWOO |U1Ikr~NO
ONWOO | WNNO
OQWWOO |[NWNO
PWWOO [ WOoOOOo
NWWOO | WW~NO
WWWOO |NwkFrOo
PrWWOO |[DWNO
QWWOoOOoO |Uo1IkrNO
ODWWOO | dMWNO
~NWWOO |UTouU1o
VWWOO | ~NO
OCWWOO | WWNO
ORhWOO |[NWNO
PRWOO | OORMO
NRARWOO |[DNWNO
WHhWOO | WWNO
ArRWOO |[NOOO
ORAWOO |[PNNO
ORWOO |[DNWNO
~NhRWOO |PWNO
ORhWOO |FPWNO
ORhWOO | WWNO
QUIWOO |[NWNO

*TOTALS

x
X
A

C-cell, Adenoma
Follicular Cell, Adenoma X X 4
Follicular Cell, Carcinoma 1

GENERAL BODY SYSTEM
NONE

GENITAL SYSTEM

Clitoral Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+

a
o

Ovary + + + 4+ + + + + 4+ + + 4+ + + + o+ 4+ o+ + 4+ o+ o+ o+ o+ o+
Cystadenocarcinoma

Cystadenoma

Granulosa Cell Tumor Malignant X

Ul
PR RO

Uterus + + + 4+ + + + + 4+ + + 4+ + + + o+ 4+ o+ + 4+ o+ o+ o+ o+ o+
Adenocarcinoma X X X X
Leiomyoma
Polyp Stromal X X X X X
Polyp Stromal, Multiple X
Schwannoma Malignant X
Cervix, Granular Cell Tumor Benign

Serosa, Cystadenocarcinoma, Metastatic,
Ovary

a1

[EnY
P WNWORFr MO

Vagina
Granular Cell Tumor Benign 1

HEMATOPOIETIC SYSTEM

* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue

+ .. Tissue examined microscopically A .. Autolysis precludes evaluation

X .. Lesion present BLANK .. Not examined microscopically
I .. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojo|jojojofofojo|jofojo|jofojojofojo
DAYONTEST |5 |7 |7 (7|7 |6 |7 |1 |7|7|7|5|7|7|7|4|7|7|6|7|7|7|7|7]|7
7(/3(1|12(3(0|3|3|3|]1|3|8|1(3(3|]0|3|3|8|2|3|]3|3(3]3
WISTAR HAN RATS FEMALE 1({1|513|2|3|3|7|2|5]2|5(83|[2]9|2|3|7|1|2|1]1]|3]2
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
31333133333 (3|]3|]3(3|3(3|3|3]3]3[3|3|3]3]3]3
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Bone Marrow + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+ 50
Lymph Node + o+ 3
Lumbar, Adenocarcinoma, Metastatic, Uterus X 1
Renal, Adenocarcinoma, Metastatic, Uterus X X 2
Lymph Node, Bronchial + + + M + + + + + M + M + + 4+ + + + M + + + + + + 44
Lymph Node, Mandibular M + + + + M + + + + + + + + + + + + + + + + + + + 48
Lymph Node, Mediastinal + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 47
Lymph Node, Mesenteric + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Lymphoma Malignant X 1
Schwannoma Malignant, Metastatic, Uterus 1
Spleen + + + + + 4+ + + + + + + 4+ 4+ 4+ + + + + + 4+ 4+ o+ o+ O+ 50
Leukemia Mononuclear 1
Thymus + + 4+ + + 4+ + + 4+ + + + + + + + 4+ O+ o+ 4+ o+ o+ o+ O+ O+ 50
Lymphoma Malignant X 1
INTEGUMENTARY SYSTEM
Mammary Gland + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Adenoma X X 3
Carcinoma X X 4
Fibroadenoma X X X X 10
Fibroadenoma, Multiple X X 3
Skin + + + 4+ 4+ + + + + + + + + + + + 4+ 4+ + + + + + o+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojo|jofofojofojojo|jojojofofojo|jofojo|jofojojofojo
DAYONTEST |5 |7 |7 |7 |7|6 |7 |2 |7 |7 |7|5|7|7|7|4|7|7|6|7|7|7|7|7]|7
7({3(1|12|(3(0|3|3|3|1|3|8|1|3|3|]0|3|3|8|2|3]3|3(3]3
WISTAR HAN RATS FEMALE 1(1|513|2|3|3|7|2|5|2]|5(8|3|[2]|]9|2|3|7|1|2|1]1]|3]2
12.5 ppm ofojo|jofofojo|fojojo|jo|jojofofojo|jofojo|O|lOjO]|]Of0O]O
ANIMAL ID ofojo|jofofojofojojo|jojojofofojo|jofojo|jofojojofojo
3(3(3|3|3(3|3|3|]3|3|3|3|3|3(3|3|3|3|3|3|3|3|3(3]33
212121233333 |3|3|3|3|3(4|4|4|4|4|4|4]|4]|4([4]65
6(7/8|9|0|1|]2|3|4|5|6|7|8|9|0|1|2|3|4|5|6|7|8[9]0 * TOTALS
Subcutaneous Tissue, Adenocarcinoma, X 1
Metastatic, Uterus
Subcutaneous Tissue, Lipoma X 1
MUSCULOSKELETAL SYSTEM
Bone + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Skeletal Muscle + + + 7
Adenocarcinoma, Metastatic, Uterus X X 2
NERVOUS SYSTEM
Brain + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Granular Cell Tumor Benign X 2
Schwannoma Malignant, Metastatic, Harderian X 1
Gland
Peripheral Nerve + + 5
Trigeminal, Schwannoma Malignant, X 1
Metastatic, Harderian Gland
Spinal Cord + 5
RESPIRATORY SYSTEM
Larynx + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ 4+ o+ o+ o+ 4+ o+ o+ 4+ o+ o+ 50
Lung + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Adenocarcinoma, Metastatic, Uterus X 1
Leukemia Mononuclear 1
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojo|jojojofofojo|jofojo|jofojojofojo
DAYONTEST |5 |7 |7 (7|7 |6 |7 |1 |7|7|7|5|7|7|7|4|7|7|6|7|7|7|7|7]|7
7(/3(1|12(3(0|3|3|3|]1|3|8|1(3(3|]0|3|3|8|2|3|]3|3(3]3
WISTAR HAN RATS FEMALE 111(5|13|2|3|3|7|2|5|2(5|8|3|2(9|2|3|7|1|2|1]|1(|3]2
12.5 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
31333133333 (3|]3|]3(3|3(3|3|3]3]3[3|3|3]3]3]3
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Nose + + 4+ + + 4+ + + + + + + + 4+ o+ + 4+ O+ o+ 4+ O+ o+ o+ o+ o+ 50
Trachea + + 4+ + + 4+ + + + + + o+ + + o+ + 4+ o+ + 4+ o+ o+ o+ o+ O+ 50
SPECIAL SENSES SYSTEM
Eye + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+ 50
Optic Nerve, Schwannoma Malignant, X 1
Metastatic, Harderian Gland
Harderian Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Schwannoma Malignant X 1
URINARY SYSTEM
Kidney + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Urinary Bladder + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
SYSTEMIC LESIONS
Multiple Organ + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Leukemia Mononuclear 1
Lymphoma Malignant X 1
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |5 |6 |7 |7 |7 |7|6|7|7|5|7|7|4|7|7|6|4|7|5|7|7|6|4]|5
2(8(1|13(2(3|3|1|3|2|1|3|1(|5(3|3|2|5]|]2]|7|3]|3]|]9(4]2
WISTAR HAN RATS FEMALE 3(9|7|12|4|2|3|4|2|4|6|2|]0|2|2|]2|8|3|3|5|3|]2|5(|2)38
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
5/5(5(5|5|5|5|5|5|5|]5|5|5|5|5]|]5|5|5|5|5|5|5]5]|5]5
oloflofo|o|o|ofofo|a|a|afa|2|a|a|a|a|l1|2]|2]|2|2]|2]|2]| females
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
ALIMENTARY SYSTEM
Esophagus + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Intestine Large, Rectum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Intestine Small, Duodenum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Intestine Small, Jejunum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Liver + + 4+ + + 4+ + + + + + + + + + + 4+ O+ o+ 4+ o+ o+ o+ O+ o+
Hepatocellular Adenoma X
Schwannoma Malignant, Metastatic, Uterus X
Mesentery +
Pancreas + + 4+ + + 4+ + + + + + o+ + + o+ + 4+ o+ + 4+ o+ o+ o+ o+ O+
Salivary Glands + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Stomach, Forestomach + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Stomach, Glandular + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+
CARDIOVASCULAR SYSTEM
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue

Page 72



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |5 |6 |7 |7 |7 |7|6|7|7|5|7|7|4|7|7|6|4|7|5|7|7|6|4]|5
2(8(1|13(2(3|3|1|3|2|1|3|1(|5(3|3|2|5]|]2]|7|3]|3]|]9(4]2
WISTAR HAN RATS FEMALE 3|19(7(2|4|12|3|4|2|4]|]6|]2|]0]|]2|2]|2]|8]|3|3|[5|3|2]|]5]2]38
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
5/5(5(5|5|5|5|5|5|5|]5|5|5|5|5]|]5|5|5|5|5|5|5]5]|5]5
oloflofo|o|o|ofofo|a|a|afa|2|a|a|a|a|l1|2]|2]|2|2]|2]|2]| females
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
Blood Vessel + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Heart + + 4+ + + 4+ + + + + + o+ + + o+ + 4+ o+ + 4+ o+ o+ o+ o+ O+
ENDOCRINE SYSTEM
Adrenal Cortex + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Adenoma
Schwannoma Malignant, Metastatic, Uterus X
Adrenal Medulla + + + + + + M + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ O+
Islets, Pancreatic + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Parathyroid Gland + + + + + + + 4+ + M M + M + + 4+ + 4+ + M + + + + +
Adenoma X
Pituitary Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Pars Distalis, Adenoma X X X X X X X X X X X X
Thyroid Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
C-cell, Adenoma X X
Follicular Cell, Adenoma X
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
Clitoral Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |5 |6 |7 |7 |7 |7|6|7|7|5|7|7|4|7|7|6|4|7|5|7|7|6|4]|5
2(8(1|13(2(3|3|1|3|2|1|3|1(|5(3|3|2|5]|]2]|7|3]|3]|]9(4]2
WISTAR HAN RATS FEMALE 3(9|7|12|4|2|3|4|2|4|6|2|]0|2|2|]2|8|3|3|5|3|]2|5(|2)38
25 ppm ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
5({5|5|5|5(5|]5|5|5|5|5|5|5|5|5|5|5|5|5|5|5|5|5([5]5
oloflofo|o|o|ofofo|a|a|afa|2|a|a|a|a|l1|2]|2]|2|2]|2]|2]| females
112(3|4|5|6|7|8(9|]0|1|2|3|4|5(6|7|8[9]0]1(2|3|4|5 (cont...)
Ovary + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+
Granulosa Cell Tumor Malignant X
Uterus + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Adenocarcinoma X
Polyp Stromal X X
Sarcoma Stromal X X X
Schwannoma Malignant X X
Cervix, Hemangioma
Cervix, Schwannoma Malignant X
Cervix, Squamous Cell Carcinoma X
Vagina +
Polyp
Schwannoma Malignant, Metastatic, Uterus X
HEMATOPOIETIC SYSTEM
Bone Marrow + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Lymph Node + +
Lymph Node, Bronchial + M + + + + 4+ + + + + + + M + + + + M + + + M + M
Lymph Node, Mandibular M + + + + + + + + + + + M + + + + + + + + + + + +
Lymph Node, Mediastinal + + + + 4+ + + + + + + + M + + + 4+ 4+ + + + o+ o+ o+ O+
Lymph Node, Mesenteric + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Schwannoma Malignant, Metastatic, Uterus X
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST | 7 (5|6 |7 |7 |7 |7|6|7|7|5|7|7|4|7|7|6|4|7|5|7|7|6|4]|5
2(8(1|13(2(3|3|1|3|2|1|3|1(|5(3|3|2|5]|]2]|7|3]|3]|]9(4]2
WISTAR HAN RATS FEMALE 3|19(7(2|4|12|3|4|2|4]|]6|]2|]0]|]2|2]|2]|8]|3|3|[5|3|2]|]5]2]38
25 ppm ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
5({5|5|5|5(5|]5|5|5|5|5|5|5|5|5|5|5|5|5|5|5|5|5([5]5
olo|o|lo|lo|o|loflo|o|a|a|a|a|a]|a]|a|a|a|l1|2|2]|2]|2]|2]|2] females
112(3|4|5|6|7|8(9|]0|1|2|3|4|5(6|7|8[9]0]1(2|3|4|5 (cont...)
Spleen + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+
Thymus + + + M + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ O+
Lymphoma Malignant X X
INTEGUMENTARY SYSTEM
Mammary Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+
Adenoma
Carcinoma
Fibroadenoma X X X X X
Fibroadenoma, Multiple X X
Skin + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Subcutaneous Tissue, Lipoma X
MUSCULOSKELETAL SYSTEM
Bone + + + 4+ + + 4+ + + 4+ + + 4+ o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+
Skeletal Muscle + + + +
NERVOUS SYSTEM
Brain + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+
Granular Cell Tumor Benign X
Peripheral Nerve + + + +
Spinal Cord + + + +
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |5 |6 |7 |7 |7 |7|6|7|7|5|7|7|4|7|7|6|4|7|5|7|7|6|4]|5
2(8(1|13(2(3|3|1|3|2|1|3|1(|5(3|3|2|5]|]2]|7|3]|3]|]9(4]2
WISTAR HAN RATS FEMALE 3|19(7(2|4|12|3|4|2|4]|]6|]2|]0]|]2|2]|2]|8]|3|3|[5|3|2]|]5]2]38
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
5/5(5(5|5|5|5|5|5|5|]5|5|5|5|5]|]5|5|5|5|5|5|5]5]|5]5
oloflofo|o|o|ofofo|a|a|afa|2|a|a|a|a|l1|2]|2]|2|2]|2]|2]| females
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
RESPIRATORY SYSTEM
Larynx + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Lung + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+
Nose + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Trachea + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+
SPECIAL SENSES SYSTEM
Eye + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+
Iris, Melanoma Malignant X
Harderian Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
URINARY SYSTEM
Kidney + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Urinary Bladder + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Schwannoma Malignant, Metastatic, Uterus X
SYSTEMIC LESIONS
Multiple Organ + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+
Lymphoma Malignant X X
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |5 |7 (7|7 |7|5|3|6|7|6|7|6|5|7|7|7|7|7|6|7|7|7|7]|7
3({0(3|3(3(3|2|6]9|3|1|3|8|1(3]3|3|3|3|4|3|]3|3(2]2
WISTAR HAN RATS FEMALE 1({9|12|2|2|1|0(1(8|212|7|2(4|5|1)|3|2|3|3|7|3|3]|]2]|3]|7
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
5/5(5(5|5|5|5|5|5|5|]5|5|5|5|5]|5|5|5|5|5|5|5]|]5]|5]5
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
ALIMENTARY SYSTEM
Esophagus + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+ 50
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Intestine Large, Rectum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Intestine Small, Duodenum + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ o+ o+ o+ o+ o+ O+ O+ 50
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Intestine Small, Jejunum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Liver + + 4+ + + 4+ + + + + + + + + + + 4+ O+ o+ 4+ o+ o+ o+ O+ o+ 50
Hepatocellular Adenoma 1
Schwannoma Malignant, Metastatic, Uterus 1
Mesentery + + + 4
Pancreas + + 4+ + + 4+ + + + + + o+ + + o+ + 4+ o+ + 4+ o+ o+ o+ o+ O+ 50
Salivary Glands + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Stomach, Forestomach + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Stomach, Glandular + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+ 50
CARDIOVASCULAR SYSTEM
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |5 |7 (7|7 |7|5|3|6|7|6|7|6|5|7|7|7|7|7|6|7|7|7|7]|7
3({0(3|3(3(3|2|6]9|3|1|3|8|1(3]3|3|3|3|4|3|]3|3(2]2
WISTAR HAN RATS FEMALE 1({9|12|2|2|1|0(1(8|212|7|2(4|5|1)|3|2|3|3|7|3|3]|]2]|3]|7
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
5/5(5(5|5|5|5|5|5|5|]5|5|5|5|5]|5|5|5|5|5|5|5]|]5]|5]5
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Blood Vessel + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Heart + + 4+ + + 4+ + + + + + o+ + + o+ + 4+ o+ + 4+ o+ o+ o+ o+ O+ 50
ENDOCRINE SYSTEM
Adrenal Cortex + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Adenoma X L
Schwannoma Malignant, Metastatic, Uterus 1
Adrenal Medulla + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 49
Islets, Pancreatic + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Parathyroid Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 46
Adenoma 1
Pituitary Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Pars Distalis, Adenoma X X X X X X X X X X X X 24
Thyroid Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
C-cell, Adenoma X 3
Follicular Cell, Adenoma 1
GENERAL BODY SYSTEM
NONE
GENITAL SYSTEM
Clitoral Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofofofo|lo0|j]O)jO}J]O]J]O]j]O|O|]O|O|OfO|J]O|lO)J]O|O]|J]O]O]J]O]O]O]O
DAYONTEST |7 (5|7 |7 |7 |7|5|3|6|7|6|7|6|5|7|7|7|7|7|6|7|7|7|7]|7
3(0o0(3(3|3|3|]2|]6]|]9|3[1|3(8|1(3|3|3|3|3|]4|3]|]3|3|]2]|2
WISTAR HAN RATS FEMALE 1191222101817 (2|4|5|1]|3|1|3|3|7|3|3|2(3]|7
25 ppm ojofojofojofojofojofojofojofojofojofojofo|jofojofo
ANIMAL 1D ofofofo|l0}j]O)J]O}J]O]J]O}j]O|O|]O|O|OfO|J]O|lO)J]O|O]|]O]O]J]O]O]O]O
5/5|5|5(5|5(5|5(5|]5|5|]5|5|5(5|]5(5|5|5|5|[5]|5(|5]|5]|5
2122121313133 |3|3[3|3(3(3(4|4|4|4|4|4|4|4|4]|4]|5
6|7|8|9|0|1|2|3|4|5|6|7|8|9|0|1|2|3|4|5|6|7|8[9]0 * TOTALS
Ovary + 4+ o+ o+ o+ o+ + 4+ + + + + 4+ 4+ + + o+ o+ o+ 4+ o+ o+ o+ o+ 50

X +
N

Granulosa Cell Tumor Malignant

Uterus + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+ 50
Adenocarcinoma X 2
Polyp Stromal X X X X X 7
Sarcoma Stromal 3
Schwannoma Malignant X 3
Cervix, Hemangioma X 1
Cervix, Schwannoma Malignant 1
Cervix, Squamous Cell Carcinoma 1

Vagina + 2
Polyp X 1
Schwannoma Malignant, Metastatic, Uterus 1

HEMATOPOIETIC SYSTEM

Bone Marrow + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50

Lymph Node 2

Lymph Node, Bronchial + + + + 4+ + + + M + + + + + + M + + + + + + + o+ 0+ 43

Lymph Node, Mandibular + + + + + + + + + + M + 4+ + M + + + + + + + + M + 45

Lymph Node, Mediastinal + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + + + M + o+ O+ 48

Lymph Node, Mesenteric + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Schwannoma Malignant, Metastatic, Uterus 1

* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue

+ .. Tissue examined microscopically A .. Autolysis precludes evaluation

X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |5 |7 (7|7 |7|5|3|6|7|6|7|6|5|7|7|7|7|7|6|7|7|7|7]|7
3({0(3|3(3(3|2|6]9|3|1|3|8|1(3]3|3|3|3|4|3|]3|3(2]2
WISTAR HAN RATS FEMALE 1({9|12|2|2|1|0(1(8|212|7|2(4|5|1)|3|2|3|3|7|3|3]|]2]|3]|7
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
5/5(5(5|5|5|5|5|5|5|]5|5|5|5|5]|5|5|5|5|5|5|5]|]5]|5]5
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Spleen + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Thymus + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 49
Lymphoma Malignant X
INTEGUMENTARY SYSTEM
Mammary Gland + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Adenoma X X 2
Carcinoma X 1
Fibroadenoma X X X X 9
Fibroadenoma, Multiple X 3
Skin + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Subcutaneous Tissue, Lipoma 1
MUSCULOSKELETAL SYSTEM
Bone + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+ 50
Skeletal Muscle + 5
NERVOUS SYSTEM
Brain + 4+ + + + + 4+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Granular Cell Tumor Benign 1
Peripheral Nerve + 5
Spinal Cord + 5
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |5 |7 (7|7 |7|5|3|6|7|6|7|6|5|7|7|7|7|7|6|7|7|7|7]|7
3({0(3|3(3(3|2|6]9|3|1|3|8|1(3]3|3|3|3|4|3|]3|3(2]2
WISTAR HAN RATS FEMALE 1({9|12|2|2|1|0(1(8|212|7|2(4|5|1)|3|2|3|3|7|3|3]|]2]|3]|7
25 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
5/5(5(5|5|5|5|5|5|5|]5|5|5|5|5]|5|5|5|5|5|5|5]|]5]|5]5
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
RESPIRATORY SYSTEM
Larynx + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Lung + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+ 50
Nose + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Trachea + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+ 50
SPECIAL SENSES SYSTEM
Eye + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+ 50
Iris, Melanoma Malignant 1
Harderian Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
URINARY SYSTEM
Kidney + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Urinary Bladder + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Schwannoma Malignant, Metastatic, Uterus 1
SYSTEMIC LESIONS
Multiple Organ + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+ 50
Lymphoma Malignant X 3
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |7 |7 |7 |5 |7 |7 |5|7|6|7|6|6|4|7|7|7|7|7|7|7|7|4]|7|7]|7
3(3(3|4|(3(3|7|12|3|3|]2|3|]9(3(3]1|3|3|3|]2|3]3|3(3]3
WISTAR HAN RATS FEMALE 1({2|11(4)212|3|1(5|3|3|]9]|5(1|1|1)1)|3|2|2|4|2|5]|]2]|2]2
50 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
7\ 7 (7 (7|7 |\ 7|\ 7 |\7|\7\7|\7 |\ 7|\ 7 |\7 |7\ 7T\ 7|\ 7|\ TN |\ T |77 |T |7
ojlofloflo|o|o|ofoflo|a|a|afa|a|a|a|a|a|l1|2]|2]|2|2]|2]|2]| females
1(2|3|4|5|6|7|8|9|]0|1|2(3(4|5|]6|7|8[9|0]212]|2|3]|4|5 (cont...)
ALIMENTARY SYSTEM
Esophagus + 4+ + + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Intestine Large, Rectum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Intestine Small, Duodenum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Intestine Small, Jejunum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Liver + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+
Adenocarcinoma, Metastatic, Uterus
Lymphoma Malignant X
Mesentery +

Adenocarcinoma, Metastatic, Uterus

Pancreas + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Schwannoma Malignant, Metastatic, Uterus
Acinus, Adenocarcinoma, Metastatic, Uterus

Salivary Glands + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Stomach, Forestomach + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofofofo|lo0|j]O)jO}J]O]J]O]j]O|O|]O|O|OfO|J]O|lO)J]O|O]|J]O]O]J]O]O]O]O
DAYONTEST |7 (7|7 |5 |7 |7|5|7|6|7|6|6|a|7|7|7|7|7|7|7|7|4|7|7|7
3(3(3(4|13|3|7]12]|3|3[2|3[93(3|11(3|3|3|]2|3]]3|]3]|3]|3
WISTAR HAN RATS FEMALE 1121141131533 |9f5|1(|1|1]1|3|2|2|4|2|5|2|2]2
50 ppm ojofojofojofojofojofojofojofojofojofojofo|jofojofo
ANIMAL 1D ofofofo|l0}j]O)J]O}J]O]J]O}j]O|O|]O|O|OfO|J]O|lO)J]O|O]|]O]O]J]O]O]O]O
7V 777 (7|7 \\7 |7 \\7 |\ 7 \7 |\ 7T \|\7|\7T\|\7 |\ 7|7\ 7|\ 7|\ 7|7 |\ 7|7 |T|7
olo|lo|lo|lo|lo|lo|lo|lo|a|a|2a|2a|l2|2|2|2|2|2]|2]|2|2]|2]|2]|2]| females
1|2|3|4|5|6|7|8[9|0|1|2|3|4]|5|6|7|8|9]|0|1]|2|3|4]|5]| (cont.)

+
N
+
+
+
+
N
+
+
+
+
N
+
+
+
+
N
+
+
+
+
N
+
+
+

Stomach, Glandular
Adenocarcinoma, Metastatic, Uterus

CARDIOVASCULAR SYSTEM

Blood Vessel + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Heart + 4+ + + + + 4+ + + + + + 4+ + + + + + 4+ o+ o+ o+ O+ O+ o+
ENDOCRINE SYSTEM
Adrenal Cortex + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Adenocarcinoma, Metastatic, Uterus
Adenoma
Adrenal Medulla + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+

Pheochromocytoma Malignant

Islets, Pancreatic + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Parathyroid Gland + + + 4+ 4+ + + + + + + + + + 4+ + M+ + M+ M + + +
Pituitary Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Lymphoma Malignant X
Pars Distalis, Adenoma X X X X X X X X X X
Thyroid Gland + + + 4+ + + 4+ + + 4+ o+ + 4+ o+ + o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+
C-cell, Adenoma X

GENERAL BODY SYSTEM

* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue

+ .. Tissue examined microscopically A .. Autolysis precludes evaluation

X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ojofofo|jo|jo|jo|lofO0ofO|jO|J]O|O|]OfO|J]O|J]O]J]O]J]O|O|O|O]J]O]O]O
DAYONTEST |7 |7 |7 |5 |7 |7|5|7|6|7|6|6|a|7|7|7|7|7|7|7|7|4|7|7|7
3|13(3(4|3|3|]7|2|3(3|]2]|3|9|3(3|1|3|3|3[2|3|3]|3]|3]3
WISTAR HAN RATS FEMALE 1|12(1|4|1|3|1|5(3|3|]9(|5|1|1|1|1|3|2|2|4|2|5|2|2]2
50 ppm ojofofo|jlo|jo|jo0o|lO|OlO|J]O|J]O|O|]OfO]J]O|J]O]J]O]J]O|O|O|O]J]O]O]O
ANIMAL ID ojofofo|jojo|jo|jofofojo|jOjO|jOfO]J]O|J]O]J]O]J]O|O|O|O]J]O]O]O
7\V7\(7\(7\7|\7|\7|\7|\7(\7|\7|\7|\7 |\ 7|7\ 7\ 7|\ 7|\ 7|\ 7 |7 |7 |\T7 |7 |7
olo|ojo|lo|ojo|o|o|a|2|2|a|2|2|a|l2a]|2|2|l2]|2|2|2]|2]2]| females
1({2|3|4|5|6|7|8|9|]0|1|2|3|4|5|]6|7|8|9|0]|1]|2|3|4|5 (cont...)
NONE
GENITAL SYSTEM
Clitoral Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ + + M + + + o+ 0+
Ovary + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+

Adenocarcinoma, Metastatic, Uterus
Granulosa-Theca Tumor Malignant
Sertoli Cell Tumor Benign

Thecoma Benign

Uterus + + 4+ + + 4+ + + + + + o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+
Adenocarcinoma X X
Adenoma X X
Hemangioma X
Polyp Stromal X X X X X X X
Schwannoma Malignant X
HEMATOPOIETIC SYSTEM
Bone Marrow + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+
Lymphoma Malignant X
Lymph Node + + o+
Lymph Node, Bronchial + M + + 4+ + + + + + + + + + 4+ 4+ 4+ + + + + + o+ o+ O+
Lymphoma Malignant X
Lymph Node, Mandibular + + + + + + M + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST | 7 (7|7 |5 |7 |7 |5|7|6|7|6|6|4|7|7|7|7|7|7|7|7|4|7|7]|7
3(3(3|4|(3(3|7|12|3|3|]2|3|]9(3(3]1|3|3|3|]2|3]3|3(3]3
WISTAR HAN RATS FEMALE 1({2|11(4)212|3|1(5|3|3|]9]|5(1|1|1)1)|3|2|2|4|2|5]|]2]|2]2
50 ppm ofojojofofojofojojojojojofofojo|jofojo|jofojojofojo
ANIMAL 1D ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
TV7\7|\7\7\|\7|\7|\7|\7|\7|\7|\7T |7 |\7|\7 |\ 7|\ 7|\ 7|\ 7|\ 7|\ T |7 |7 |7 |7
olo|o|lo|lo|ofloflo|o|a|a|a|a|a|a|a|a|a|la|2|2|2]|2]|2]|2]| females
112(3|4|5|6|7|8(9|]0|1|2|3|4|5(6|7|8[9]0]1(2|3|4|5 (cont...)
Lymphoma Malignant X
Lymph Node, Mediastinal + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Adenocarcinoma, Metastatic, Uterus
Lymphoma Malignant X
Lymph Node, Mesenteric + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Spleen + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+
Adenocarcinoma, Metastatic, Uterus
Lymphoma Malignant X
Thymus + + + 4+ + + 4+ + + 4+ o+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+
INTEGUMENTARY SYSTEM
Mammary Gland + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Adenoma X
Carcinoma X X X X
Carcinoma, Multiple X
Fibroadenoma X X X X
Fibroadenoma, Multiple X X X
Skin + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
Subcutaneous Tissue, Hibernoma X X
MUSCULOSKELETAL SYSTEM
Bone + + + 4+ + + 4+ + + 4+ + + 4+ o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+
Skeletal Muscle + +
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ojojojofofofo|jojojofofofofojojojofofo|jojojojojof|o
DAYONTEST | 7 (7|7 |5 |7 |7 |5|7|6|7|6|6|4|7|7|7|7|7|7|7|7|4|7|7]|7
313|3|4|3(3|(7|2|3|3(2(3[9|3|3|]1|3(3|3|2]3|3[3[3]3
WISTAR HAN RATS FEMALE 112(1(4|2)|3|1|5|3(3|9|5|1|1|1(1|3|2|2|4|2|5|2|2]2
50 ppm ojojojofofofo|jojojofofofofojojojofofo|ojojojojof|o
ANIMAL ID ojojojofofofo|jojojofofofofojojojofofo|jojojojojof|o
7\V7 |7\ 7\|\7\7\7|\7 |7\ 7\|\7|\7 |\ 7|\ 7|\ 7|7 |\ 7|\ 7|\ 7|\ 7|\ 7|\ T|NT|NT|7
olo|o|lo|lo|ofloflo|o|a|a|a|a|a|a|a|a|a|la|2|2|2]|2]|2]|2]| females
112|(3|4|5|6|7|8|9(0|1|2|3|4|5|6|7|8|9|0|1|2|3|4]|5 (cont...)
NERVOUS SYSTEM
Brain + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Granular Cell Tumor Benign X
Oligodendroglioma Benign X
Meninges, Lymphoma Malignant X
Peripheral Nerve + +
Lymphoma Malignant X
Spinal Cord + +
RESPIRATORY SYSTEM
Larynx + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+
Lung + + + + + + 4+ o+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+
Alveolar/Bronchiolar Adenoma X

Schwannoma Malignant, Metastatic, Uterus
Mediastinum, Adenocarcinoma, Metastatic,

Uterus
Nose + + 4+ + + 4+ + + + + + o+ + + o+ + 4+ o+ + 4+ o+ o+ o+ o+ O+
Lymphoma Malignant X
Squamous Cell Carcinoma X X
Trachea + + 4+ + + 4+ + + 4+ + + + + + + + 4+ O+ o+ 4+ o+ o+ o+ O+ O+
SPECIAL SENSES SYSTEM
Eye + + 4+ + + 4+ + + + + + o+ + + o+ + 4+ o+ + 4+ o+ o+ o+ o+ O+
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ojojojofofofojojo;jo0ofofofofo0jojo0;o0fofojojojojojof|o
DAYONTEST |7 |7 |7 |5|7|7|5|7|6|7|6|6|4|7|7|7|7|7|7|7|7|4|7]|7]|7
313|343 (3(7]]2|3|383(2(3[9|3|3|]13(3(3|2]|3|3[3[3]3
WISTAR HAN RATS FEMALE 112(1|4)|1(3|1|5(3|3|]9(5|1|1|1|1|3|2|2|4|2|5]|2|2]2
50 ppm ojojojofofofo|jojo;jofofofofojojojo0fofo|jojojojoyjof|o
ANIMAL 1D ojojojofofofojojo;jo0ofofofofojojo0;o0fofojojojojojof|o
TV |7\ 7|7 (7|7 |\ 7 |\7 |7 |\7 |7\ 7|\ 7|\ 7|\ T |\ 7|\ 7N\ T|NT|NT|T
ojlojlojojojofo|jofo|a|a|af2|af2|a|2|2r|2|2]|2|2]2]|2]|2]| females
112|(3|4|5|6|7|8|9(0|1|2|3|4|5|6|7|8|9]|]0(1|2|3|4]5 (cont...)
Harderian Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+
URINARY SYSTEM
Kidney + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+
Lymphoma Malignant X
Urinary Bladder + + + 4+ + + 4+ o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Schwannoma Malignant, Metastatic, Uterus
SYSTEMIC LESIONS
Multiple Organ + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+

Lymphoma Malignant

*

.. Tissue examined microscopically
.. Lesion present
.. Insufficient tissue

— X +

.. Total animals with tissue examined microscopically; Total animals with tumor
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically



Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |6 |6 |7 (7|7 |7 |7|7|7|7|7|5|7|7|7|7|7|6|6|6|6|7|6|7]|7
9(3(3|3(3(3|3|3|3|]1|3|3|3|2(3|3|3|2|3|4|8|3|4(3]3
WISTAR HAN RATS FEMALE 7131223233 (1|1|7|2]|9(|3|3|1|5|5|2|7|3]|]2]|2]2
50 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
T\ 7 (7 (7|7 |\ 7|\ 7 |\7|\7 |7 |\ 7|\ 7|\ 7T |\7 |7\ 7T\ 7|\ 7|7\ |7 |77 |T |7
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
ALIMENTARY SYSTEM
Esophagus + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+ 50
Intestine Large, Cecum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Intestine Large, Colon + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Intestine Large, Rectum + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Intestine Small, Duodenum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Intestine Small, lleum + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Intestine Small, Jejunum + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Liver + + 4+ + + 4+ + + + + + + + + + + 4+ O+ o+ 4+ o+ o+ o+ O+ o+ 50
Adenocarcinoma, Metastatic, Uterus X 1
Lymphoma Malignant 1
Mesentery + + + 4
Adenocarcinoma, Metastatic, Uterus X 1
Pancreas + + 4+ + + 4+ + + o+ + + o+ o+ 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ O+ 50
Schwannoma Malignant, Metastatic, Uterus X 1
Acinus, Adenocarcinoma, Metastatic, Uterus X 1
Salivary Glands + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Stomach, Forestomach + + + 4+ + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |6 |6 |7 (7|7 |7 |7|7|7|7|7|5|7|7|7|7|7|6|6|6|6|7|6|7]|7
9(3(3|3(3(3|3|3|3|]1|3|3|3|2(3|3|3|2|3|4|8|3|4(3]3
WISTAR HAN RATS FEMALE 7(3|1|2|2(3|2|3|3|1|1|7]|]2|9(|3|3|1|5|5|2|7|3|2|2]2
50 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
T\ 7 (7 (7|7 |\ 7|\ 7 |\7|\7 |7 |\ 7|\ 7|\ 7T |\7 |7\ 7T\ 7|\ 7|7\ |7 |77 |T |7
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Stomach, Glandular + 4+ + + + + 4+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+ 50
Adenocarcinoma, Metastatic, Uterus X 1
CARDIOVASCULAR SYSTEM
Blood Vessel + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Heart + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
ENDOCRINE SYSTEM
Adrenal Cortex + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Adenocarcinoma, Metastatic, Uterus X 1
Adenoma X 1
Adrenal Medulla + + + + 4+ + + + + + + + + + + 4+ 4+ 4+ + o+ o+ o+ o+ O+ O+ 50
Pheochromocytoma Malignant X 1
Islets, Pancreatic + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Parathyroid Gland + M + + + + 4+ + + M + + M + + M M + + + + + + + + 42
Pituitary Gland + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Lymphoma Malignant 1
Pars Distalis, Adenoma X X X X X X X X X X X X X 23
Thyroid Gland + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
C-cell, Adenoma X X 3
GENERAL BODY SYSTEM
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |6 |6 |7 (7|7 |7 |7|7|7|7|7|5|7|7|7|7|7|6|6|6|6|7|6|7]|7
9(3(3|3(3(3|3|3|3|]1|3|3|3|2(3|3|3|2|3|4|8|3|4(3]3
WISTAR HAN RATS FEMALE 7(3|1|2|2(3|2|3|3|1|1|7]|]2|9(|3|3|1|5|5|2|7|3|2|2]2
50 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
T\ 7 (7 (7|7 |\ 7|\ 7 |\7|\7 |7 |\ 7|\ 7|\ 7T |\7 |7\ 7T\ 7|\ 7|7\ |7 |77 |T |7
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
NONE
GENITAL SYSTEM
Clitoral Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 49
Ovary + + + + + 4+ + + + + + + 4+ 4+ 4+ + + + + + 4+ 4+ o+ o+ O+ 50
Adenocarcinoma, Metastatic, Uterus X 1
Granulosa-Theca Tumor Malignant X 1
Sertoli Cell Tumor Benign X X 2
Thecoma Benign X 1
Uterus + + + + + + + + + + + + + + + + + + + + + + + + + 50
Adenocarcinoma X 3
Adenoma 2
Hemangioma 1
Polyp Stromal X X X X X X 13
Schwannoma Malignant X 2
HEMATOPOIETIC SYSTEM
Bone Marrow + + + + + + + + + + + + + 4+ + 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ 50
Lymphoma Malignant 1
Lymph Node + + 5
Lymph Node, Bronchial M+ + M + + M + + + + + 4+ + M + M M + + + M + + + 42
Lymphoma Malignant 1
Lymph Node, Mandibular + + + + + + + 4+ + 4+ + 4+ + 4+ + 4+ + 4+ + M o+ o+ o+ 4+ o+ 48
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
DAYONTEST |6 |6 |7 |7 |7 |7 |7 |7 |7 |7|7|5|7|7|7|7|7|6|6|6|6|7|6|7]|7
9(3(3|3(3(3|3|3|3|]1|3|3|3|2(3|3|3|2|3|4|8|3|4(3]3
WISTAR HAN RATS FEMALE 7131223233 (1|1|7|2]|9(|3|3|1|5|5|2|7|3]|]2]|2]2
50 ppm ojofofojojojofofofojojojojofojojojojofofofojojojo
ANIMAL ID ofoyjojofofojofojojojojojofofojo|jofojo|jofojojofojo
T\ 7 (7 (7|7 |\ 7|\ 7 |\7|\7 |7 |\ 7|\ 7|\ 7T |\7 |7\ 7T\ 7|\ 7|7\ |7 |77 |T |7
212121233333 |3|3|3|3|3(4|4|4(4|4|4|4]|4]|4([4]5
6|7(8(9|10|2|2|3|4(5|6|7|8|]9(0]|1|2|3|4|5|6|7]8]9]0 * TOTALS
Lymphoma Malignant 1
Lymph Node, Mediastinal + + + 4+ 4+ + + + + + + + + + + 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Adenocarcinoma, Metastatic, Uterus X 1
Lymphoma Malignant 1
Lymph Node, Mesenteric + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Spleen + + + + + 4+ + + + + + + 4+ 4+ 4+ + + + + + 4+ 4+ o+ o+ O+ 50
Adenocarcinoma, Metastatic, Uterus X 1
Lymphoma Malignant 1
Thymus + 4+ + + + + 4+ + + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
INTEGUMENTARY SYSTEM
Mammary Gland + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Adenoma 1
Carcinoma X X X X 8
Carcinoma, Multiple 1
Fibroadenoma X X X X 8
Fibroadenoma, Multiple 3
Skin + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
Subcutaneous Tissue, Hibernoma 2
MUSCULOSKELETAL SYSTEM
Bone + 4+ + + + + 4+ 4+ + + o+ + 4+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+ 50
Skeletal Muscle + + + 5
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03 P04: NEOPLASMS BY INDIVIDUAL ANIMAL Date Report Requested: 04/12/2016

Test Type: CHRONIC 2,3-Butanedione Time Report Requested: 16:27:54
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
co|jofojo|jofojoyjojojojojojofojojofojofofojofofojo|o
DAYONTEST |6 |6 |7 |7 |7 |7 |7 |7 |7 |7|7|5|7|7|7|7|7|6|6|6|6|7|6|7]|7
91!3(3|3|3(3|3|3|]3|]1|3|3|3(2|3|3|3|]2|3(4|8|3[4]3]|3
WISTAR HAN RATS FEMALE 7131223233117 (2|9(3|3|1|5|5|2|7]|]3|2]|2]|2
50 ppm ojofojofojofojofojofojofojofojofojofojofo|jofojofo
ANIMAL 1D co|jofojo|jofojoyjojojojojojofojojofojofofojofofojo|o
7V 777 (7|7 \\7 |7 \\7 |\ 7 \7 |\ 7T \|\7|\7T\|\7 |\ 7|7\ 7|\ 7|\ 7|7 |\ 7|7 |T|7
212121213 (3|3|3|3|3|3|3|3(3|4|4|4|4|4|4]|4|4|4]|4]|5
6|7|8|9|0|1|2|3|4|5|6|7|8|9|0|1|2|3|4|5|6|7|8|9]0 * TOTALS

NERVOUS SYSTEM

Brain + + + + + 4+ + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Granular Cell Tumor Benign 1
Oligodendroglioma Benign 1
Meninges, Lymphoma Malignant 1

Peripheral Nerve + + + 5
Lymphoma Malignant 1

Spinal Cord + + + 5

RESPIRATORY SYSTEM

Larynx + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50

Lung + + + 4+ + + 4+ + + 4+ + + + o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+ 50
Alveolar/Bronchiolar Adenoma 1
Schwannoma Malignant, Metastatic, Uterus X 1
Mediastinum, Adenocarcinoma, Metastatic, X 1

Uterus

Nose + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Lymphoma Malignant 1
Squamous Cell Carcinoma X 3

Trachea + + + 4+ + + 4+ + + 4+ + + 4+ o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+ 50

SPECIAL SENSES SYSTEM
Eye + + + + + + + 4+ + 4+ o+ 4+ + 4+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 50
* .. Total animals with tissue examined microscopically; Total animals with tumor M .. Missing tissue
+ .. Tissue examined microscopically A .. Autolysis precludes evaluation
X .. Lesion present BLANK .. Not examined microscopically
|

.. Insufficient tissue
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Experiment Number: 20725 - 03

Test Type: CHRONIC

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

P04: NEOPLASMS BY INDIVIDUAL ANIMAL
2,3-Butanedione
CAS Number: 431-03-8

Date Report Requested: 04/12/2016
Time Report Requested: 16:27:54
First Dose M/F: 08/17/09 / 08/17/09
Lab: BNW

ojojojofofofojojo;jo0ofofofofo0jo0oj0;0fofojojojojojof|o
DAYONTEST |6 |6 |7 |7 |7 |7 |7 |7 |7 |7 |7|5|7|7|7|7|7|6|6|6|6|7|6]|7]|7
913|333 (3(3|3|3(1(3(3|3|2|3|3|3(2|3|4|8|3[4[3]3
WISTAR HAN RATS FEMALE 7(3|1|2|2(3|2|3|3|1|1|7]|]2|9(|3|3|1|5|5|2|7|3|2|2]2
50 ppm ojojojofofofo|jojo;jofofofofojojojo0fofo|jojojojoyjof|o
ANIMAL 1D ojojojofofofojojo;jo0ofofofofojojo0;o0fofojojojojojof|o
TV 7|7 \|\7\7\7|\7|\7 |7 |\7|\7 |\ 7|\ 7|\ 7|\ 7|\ 7|\ 7N\ T|NT|NT|T
2121212313 |3|3|3|3(3(3|3(3|4|4|4(4(4|4|4|4]|4]4]|5
6|7|8|]9|(0(2|2|3|4|5(6|7|8|9|]0|]1|2|3(4|5|6|7|8|]9|0 * TOTALS
Harderian Gland + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + + + o+ o+ O+ 50
URINARY SYSTEM
Kidney + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Lymphoma Malignant 1
Urinary Bladder + + + 4+ + + 4+ o+ + 4+ o+ + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Schwannoma Malignant, Metastatic, Uterus X 1
SYSTEMIC LESIONS
Multiple Organ + + + 4+ 4+ + + + + + + + + + 4+ 4+ 4+ 4+ + + o+ o+ o+ O+ O+ 50
Lymphoma Malignant 1

*** END OF REPORT ***

*

.. Tissue examined microscopically
.. Lesion present
.. Insufficient tissue

— X +

.. Total animals with tissue examined microscopically; Total animals with tumor
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M .. Missing tissue
A .. Autolysis precludes evaluation
BLANK .. Not examined microscopically
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