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with FIFRA does not constitute a waiver of any right to confidentiality that may exist
‘under any other statute or in any other country.
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COMPLIANCE STATEMENT

Metabolismof N-Ethyl Perfluorooctane Sulfonamido Ethanol (Net-Fose; T-6316) in
Cynomolgus Monkeys Following Administrationof a Single Capsule Dose

All aspectsofthis biological phase were conducted in accordance with the Environmental
Protection Agency Pesticide Programs Good Laboratory Practice Standards (40 CFR
160).

Andrew Seacat, PhD Date
Study Director
3M Chemicals,

Study Submitted by Date
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QUALITY ASSURANCE STATEMENT
‘This report has been reviewed by the Quality Assurance Unit of Covance Laboratories
Inc., in accordance with the Environmental Protection Agency (EPA) Good Laboratory
Practice Standards, 40 CFR 160. The following inspections were conducted and findings
reported to the study director and study director management. Written status reports of
inspections and findings are issued to Covance management according to standard
operating procedures.

Tnspection Date Reported to
Dates Study Director and

From To. Phase Study Director Management

04/22/98 04/22/98 Protocol Review 05/04/98
05/13/98 05/13/98 Test Article Administration 05/13/98
06/02/98 06/02/98 Protocol Amendment Review 06/03/98
10/09/98 10/09/98 Protocol Amendment Review 10/09/98
11/06/98 11/16/98 Data Review 04/06/99
11/06/98 11/16/98 Report Review 04/06/99
11/06/98 11/16/98 Data Review 04/06/99
05/19/99 05/19/99 Report Review 06/02/99
06/01/99 06/01/99 Report Review 06/02/99

4 Lownie — 42/9
Repréentative, Quali) Assurance Unit Date
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Metabolic Chemistry Toxicology Operations
Frederic W. Thalacker, PhD Peter Kong
Biological Phase Investigator Manager

Deborah K. Lee Cara Himrich
Study Coordinator Supervisor

Metabolism In-Life
Philip J. Teitelbaum, PhD
Associate Director Quality Assurance Unit

Nancy M. Centanni
LeAnn Eastman Manager
Supervisor
Radiochemical Analysis Laboratory Animal Medicine

Donna J. Clemons, DVM, MS
Kuntal Sinha Diplomate, ACLAM
Study Chemist Supervisor
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ABSTRACT

Tissue, plasma, serum, bile, feces, and urine specimens were provided to obtain
information on the metabolismof N-ethyl perfluorooctane sulfonamido ethanol
(Net-Fose; T-6316) in cynomolgus monkeys following administration ofa single oral
dose.

Sixteen cynomolgus male and female monkeys from Covance Research Products were
dosed according to the following study design:

Nee
and Sex

of
Group _ Animals __ Stas Dose Collections PostdoseGroup Animals Swts Doe ColectonsPosuose

1 6Mile mac Somgkg Tissues from sex on Days2, 25,and 0.6Female Urineandfecesfrom 0-12and 12-24 hours, then
daily through 28 days,andweekly through 90
days.
Blood predose, andat 1,2,4,6, 12, 24, 36, and
48 hours, 7days, and weekly through 90 days.

2 2M BieDut  SOmgkg  Tissuesat28 days.2 Female Connulted Bile from 0-12 and 12:24 hours,
and daily heough 28 days.
Blood predose, and at 1,2, 4,6, 12, 24, 36 and 48hours, days, and weekly through 38 days

Separate blood samples were collected for preparationofplasma and serum. Plasma wasprepared by centrifugation of the blood. Serum was prepared by allowing the blood to
clot and centrifuging it to separate the cellular debris. All specimens were shipped to the
‘Sponsor for analysis and the resultsofthese analyses will be reported separately by the
Sponsor.
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TITLE

Metabolismof N-Ethyl Perfluorooctane Sulfonamido Ethanol (Net-Fosc; T-6316) in
Cynomolgus Monkeys Following Administrationof a Single Capsule Dose

OBJECTIVE

“The purposeof this study was to administer a perfluorooctane test substance to male and
female cynomolgus monkeys and collect samples for determinationofabsorption,
distribution, metabolism, andexcretion.

REGULATORY COMPLIANCE

“The biological phase ofthis study was conducted in accordance with the Environmental
Protection Agency (EPA), Good Laboratory Practice Standards, 40 CFR 160 and by
Covance Laboratories Inc., 3301 Kinsman Boulevard, Madison, Wisconsin, in
accordance with Covance Protocol CMS 22672A1 dated April 21, 1998, and Covance
Standard Operating Procedures (SOPs). The protocol, protocol amendment, and protocol
deviations are in Appendix A.

All procedures in this study are in compliance with the Animal Welfare Act Regulations,
9 CFR 3, dated October 30, 1989, and as modified on March 18, 1991. In the opinion of
the Sponsor and the study director, the study did not unnecessarily duplicate any previous
work.

QUALITY ASSURANCE

‘The protocol, study conduct, data, and biological phase final report were audited by the
Covance Quality Assurance Unit (QAU) in accordance with Covance SOPs. All study
activities performed at 3M will be the responsibilityofthe 3M Quality Assurance
Department.

EXPERIMENTAL DESIGN AND PROCEDURES
Study Design

Animals were assigned to two groups, one was the bile duct cannulated group and the
other was intact. The group designation, numberofanimals, specimen collection, and
target dose level were as follows:
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TT News Deeemesy
and Sex Route,Growp_of Animals _ Status and Level Collections PostdoseGrow ofAvinas Saws endlevel  CollcionsPosdose

I GMa Ina OneCapmle Tissues from sex on Days, 2, and 90.6 Female Oral Urine and feces from 0-13 and 13-24 hours,SOmgkg then daily through 28 deys, and weekly through90 day.
Blood predose, anda 1,2,4,6, 12, 24,36, and48 hours, 7 day, and weekly through50 days.

2 2M BieDut  OneCapsule Tissues a28 das.} Female Canmulaied Omi Bile from 0-12 and 12.24 hours and dalySomghs through 28 ays
Blood prdose, anda 1,2, 4,6, 12, 24,36 and48 hours, days, nd weekly through 28 days—_— Shouns7dus nd wekly rough28days

Justification for Dosing Route and Dose level

“The oral route has been used for evaluating systemic toxicityofthe compound in
cynomolgus monkeys. The 50mg/kg dose was chosen because it provides the maximumnon-toxic single dose amount necessary fo recover measurable concentrationsofthe testsubstance in minor tssucs.

‘Test Substance

The test substance, T-6316, was received in the Departmentof Metabolic Chemistry on
May 8, 1998 from the Covance Departmentof Toxicology. Stability and retentionof a
sample as specified in 40 CFR 160.105ofthe test substance is the responsibility ofthe
Sponsor. Information on synthesis methods, composition, or other characteristics that
define the test substance are on file with the Sponsor.

‘The following information was obtained from the label on the test substance container:

Substance No. 1084A3
Container No.: 65
Test Substance: T-6316 (Narrow Range N-Ethyl

Perfluorooctanesulfonamido Ethanol, NEtFOSE)Lot Nos. 30035, 30037, and 30039
Date Combined: 07-31-1997
Purity/Concentration: 98.1%
Expiration Date: On file with the Sponsor
Storage Requirements: Room temperature
Physical State: Amber waxy solid, slight odor
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Test Animals and Housing

‘The in-lfe portion of the study was conducted May 13, 1998, through August 11, 1998.
Eleven male and eleven female cynomolgus monkeys (nonhuman primates) from
Covance Research Products were received on March 24, 1998. The animals were youngadult to adult and weighed approximately 3 to 4 kg at arrival. Upon arrival, each animalwas assigned a temporary identification number. Before being placed on test, cach
animal was randomly assigned a permanent identification number and identified with aneck tag attached to the collar.

Al animals were housed in individual, suspended, stainless steel, wire-mesh cages duringacclimation and housed in individual metabolism cages designed for the separation and
collection of bile, urine, and feces while on test

‘The primates were fed Certified Primate Diet #8726C (Harlan Teklad) ad libitum, except
‘when fasted for surgery and priorto test substance administration through approximately
4 hours postdose. Diets were supplemented with appropriate fruits and cereals. Water
was provided fresh daily and ad libitum. Environmental controls for the animal room
were set to maintain 18° t0 29°C, 50% + 20% relative humidity, and a 12-hour
light/12-hour dark cycle. The 12-hour dark cycle was interrupted, as necessary, to
‘accommodate study procedures,

Animal Selection

Clinical chemistry and hematology test results and physical examination results were
used to select test animals. In addition, animals were selected for the surgical procedure
based on the best apparent adjustment to the jacket and tether system. Before dose
administration, a laboratory animal veterinarian evaluated the health of the animals and
approved their use on the study.

Justification

‘Studies using liveanimalsare essential for characterizing the dispositionof chemicals inanimals. No acceptable non-live animal models were available. The cynomolgus
monkey has been used as the non-rodent species to evaluate toxicity. This study will aidin the evaluation of test results obtained in toxicology studies conducted in monkeys andwill also provide a basis for the extrapolationof safety data from animals to humans. The‘number of animals was the minimum number necessary to provide scientifically valid
results.

Surgical Procedure

The surgical procedure was conducted in accordance with Covance Standard OperatingProcedures. The animals were fasted overnight before surgery and sedated with
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ketamine. An appropriate antibiotic was administered. Surgical anesthesia wasmaintained using oxygen and isoflurane. Lactated Ringer's solution was administered
through a saphenous catheter throughout the surgical procedure oras determined by a.staffveterinarian.A sterile surgical scrub was performed. The common bile duct andduodenum was cannulated and the gallbladder was removed and discarded. Analgesics‘were administered as recommended by the staff veterinarian. Additional antibiotics
and/or fluids were administered as recommended by the staff veterinarian. The animalshad at least 10 days to recover from the surgical procedure prior to dose administration.

Bile Replacement

Beginning the day after surgery through 3 days post surgery,a solution of 1% dextrose inLactated Ringer's solution was administered via the duodenal cannula for approximately
8 hours per day at approximately 20 mL/hour to prevent dehydration. Beginning on thefourth post surgical day until sacrifice,a bile salts solution was infused via the duodenal
cannula for approximately 8 hours per day at approximately 23 mL/kg/day. The bile saltssolution was prepared by adding 13.0 gofcholic acid to 1 Lof 0.9% sodium chloridesolution. Sodium bicarbonate (1.3 g) was added to each 1 Lofsolution. The solutionwas mixed and the pH adjusted to 7.4 10 7.8 with 0.IN HCI or sodium hydroxide, as‘appropriate. Infusion intervals and volumes administered were recorded (See Table 3).

Dose Preparation and Analysis

‘The capsules (gelatin, No. 2, 0.37 mL) for the dose preparation were received fromTorpac, Inc. on April 9, 1998.

The test compound was homogenized. A No. 2 capsule was tared on an analytical
balance and an appropriate amountoftest substance, based on animal weight and doselevel, was added using a spatula. The capsules were sealed and placed in separate 20-mLscintillation vials labeled with the animal number. The capsules were stored underambient conditions.

Dosing Procedure

‘The animals were fasted overnight prior to dose administration through approximately
hours postdose. The capsule was given 10 the animals by a device specific for capsuleadministration.

Antemortem Observations

Mortality and moribundity checks were done twice daily (a.m. and p.m.). Cagesideobservation for general health and appearance were done once daily. Signsofpoor healthor abnormal behavior were recorded as they were observed.
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Physical Examinations

Physical examination were performed twice during acclimation, once pre-surgery, andonce post surgery before the initiationoftreatment. Animals were anesthetized withketamine hydrochloride according to Covance Standard Operating Procedures for theexamination,

Jackets were checked according to Covance Standard Operating Procedures. The animals‘were anesthetized as above for the examination; however, a lower doseofketamine wasadministered for the limited examination.

Body Weights

Body weights were taken weekly during acclimation, within 5 daysof dosing (to be uscdfor dosing calculations), weekly after dosing, and on the dayofsacrifice.

Clinical Pathology

“The animals were not fasted. Blood was collected via the femoral vein before doseadministration as follows: approximately 1 week before surgery from all animals andapproximately 4 and 8 days post surgery from cannulated animals. When health
problems developed, blood was collected for clinical pathology tests to assess healthstatus as deemed necessary by the staffveterinarian.

Clinical Pathology Tests

‘The following are the tests performed by the Clinical Pathology Department:

Hematology
Red blood cell count
Hemoglobin
Hematocrit
Mean corpuscular volume
Mean corpuscular hemoglobin
Mean corpuscular hemoglobin concentration
Platelet count
White blood cell count
Differential blood cell count
Blood cell morphology
Prothrombin time
Activated partial thromboplastin time
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Clinical Chemistry
Glucose
Urea nitrogen .
Creatinine
Total protein
Albumin
Globulin
Total bilirubin
Serum bile acids
Cholesterol
Aspartate aminotransferase
Alanine aminotransferase
Alkaline phosphatase
Creatine kinase
‘Gamma glutamyltransferase:
Calcium
Inorganic phosphorous
Sodium
Potassium
Chloride

Antemortem Sample Collection

No Teflon was used for this study.

Blood (Groups 1 and 2). Approximately 2 mLof blood was collected from Group |
‘animals predose and approximately 2 mL. was collected at 1,2, 4, 6, 12, 24, 36, and48 hours, 7 days, and weekly through 90 days postdose. Approximately 2 mLof blood‘was collected from Group 2 animals predose and approximately 2 mL was collected at 1,2,4, 6,12, 24,36, and 48 hours, and on 7, 14, 21, and 28 days postdose. The blood wascollected viaa femoral vein into heparinized tubes and placed immediately on wet ice.Effective June 3, 1998 (Study Day 21) and at the remaining time points, an additional
2-mL blood sample was collected intoa glass tube without heparin and set aside at roomtemperature to clot.

Bile (Group 2). Bile was collccted from the Group2 animals via the implanted cannulainto plastic containers surrounded by dry ice predose (for at least 12 hours), and at 0-12,12-24, and continuing at 24-hour intervals through 28 days postdose.

Urine (Group 1). Urine was collected in plastic containers surrounded by dry ice at0-12, 12-24, and continued at 24-hour intervals through 28 days, then weekly until90 days postdose.
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Feces (Group 1). Feces were collected at 0-12, 12-24, and continued for 24-hour
intervals through 28 days, then weekly until 90 days postdose. Specimens were
transferred into plastic containers at the timeofcollection.

Termination

Scheduled Sacrifice. At the timeof sacrifice, animals were anesthetized with sodium
pentobarbital. Cerebrospinal fluid (CSF) was collected once the animal was fully
anesthetized. CSF was placed on wet ice immediately after collection and collection
times were recorded. Blood was collected via cardiac puncture into glass tubes with
heparin (at least 20 mL) and into glass tubes without heparin (at least 20 mL), except
Animal No. 10541 that had a short sample obtained via vena cava. Following blood
collection, the animals were sacrificed via exsanguination under sodium pentobarbital.

Residual urine from the bladder was added to the last urine sample. Stomach, large and
small intestinal contents were collected from the two per sex Group | animals that were
sacrificed at Day 2 only.

All tissues collected were excised, rinsed with water, blotted dry, weighed, and placed in
a plastic container surrounded by wet ice. After the tissues were removed, the residual
carcasses were discarded. The following tissues were collected from all animals at
sacrifice, except the gallbladder that was collected from Group 1 only:

Adrenal glands Muscle (thigh)
Aorta Ovaries
Bone (femur) Pancreas
Bone marrow (from femur) Prostate.

Brain Salivary glands
Diaphragm Seminal vesicles
Epididymis Skin (dorsal, shaved)
Esophagus Small intestine
Eyes Spinal cord
Fat Spleen
Gallbladder Stomach

Heart Testes
Kidneys Thymus
Large intestine: Thyroid/Parathyroid

Liver Tongue
Lungs Trachea
Lymph nodes (cervical) Urinary bladder
Lymph nodes (mesenteric) Uterus
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Sample Identification, Retention, and Disposition

Specimens were identified with the study number, sex, animal number, group, matrix,specimen number, and collection interval.

Blood, Plasma, Serum, and Cellular Fraction Preparation and Storage

Blood in glass tubes with heparin was stored at approximately 5°C prior to analysis. Atthe individual time points, the blood was gently inverted several times to homogenize,
then approximately 700 L was taken and placed into a labeled vial for each individualtime point. At sacrifice, approximatelyhalfofthe blood was homogenized and placedintoa labeled vial. The subsamples were placed in a freezer at a temperature of
approximately 20°C. The remaining bloodwascentrifuged at 2,400 rpm (1,300 x g) for
‘approximately 10 minutes at approximately S°C. The resulting plasma and cellular fraction‘was transferred to separately labeled vials and placed in freezer atatemperature of
approximately 20°C until they were shipped.

“The additional 2-mL blood collection in glass tubes without heparin for the collection of
serum was allowed to clot at room temperature for approximately 30 to 60 minutes. The
sample was then centrifuged at 2,400 rpm (1,300 x g) for approximately 10 minutes at
approximately S°C. The serumwasremoved and placed intoa labeled vial. The cellular
debris was discarded and the serum was stored in a freezer at atemperature of
approximately -20°Cto await shipment.

Sample Transfer

All specimens were shipped on dry ice to the Sponsor on June 12, 1998, and August 18,
1998:

Dr. Kris Hansen
Environmental Technology and Safety Services
935 Bush Avenue
Building 2-E3-09
St Paul, Minnesota 55133-3331
Phone: (612) 778-6018
Fax: (612) 788-6176

‘The Sponsor will be responsible for further analysis, reporting, and archiving upon
completionofthe study.
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Disposition of Raw Data, Records, Samples, and the Final Report

The following data records to be maintained and transferred to the archivesof Covance
will include, but will not be limited to: protocol and amendments; study correspondence;
test material receipt; final report.

‘The following supporting records to be retained at Covance but not archived with the
study data will include, but will not be limited to: feed analysis records; water analysis
records; animal room temperature and humidity records; refrigerator/freezer temperature
records; instrument calibration and maintenance records; United States Department of
Agriculture animal records; stock records.

‘The following data records to be transferred to the archivesof 3M upon completion of the
report will include, but will not be limited to:

Tn-life records:
Animal receipt
Acclimation
Animal room maintenance
Antemortem observations
Body weights
Physical examination records
Clinical pathology
Clinical pathology slides
Dose administration
Sample collection
Bile salts replacement solution infusion times and amounts

All correspondence, documentation, records, protocol, and final report generated as a
resultofthis study will be archived in the storage facilitiesof Covance for a periodof one
year following the signing ofthe final report. One year after signing the final report, all
ofthe aforementioned materials willbe sent to the Sponsor and a retum fee will be
charged. The Sponsor may elect to have the materials retained in the Covance Archives

foran additional periodoftime and Covance will charge a storage fee. If the Sponsorchooses to have Covance disposeofthe materials, a disposal fe will be charged.

RESULTS AND DISCUSSION

Quarantine and Acclimation

All animals under quarantine and acclimation beginning March 24, 1998, except Animal
105428, appeared clinically healthy and were released on April 24, 1998. Animal 105428was observed to have diarrhea and was monitored until normal. At least one physical
‘examination, one fecal examination, and three tuberculin tests were performed before
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release from quarantine. Weekly body weights were recorded and animals were
acclimated to the jacket and tether system required for bile duct cannulation.

Clinical Pathology

Resultsof presurgical clinical pathology tests indicated no obvious group or individualhealth abnormalities. Although several males in Group 1 had notably high leukocyte
counts, these were tributed to excitement associated with blood collection procedures.
A few females in Group 1 had mildly high valuesforalanine aminotransferase activity
consistent with Hepatitis A infection, a subclinical condition commonly observed in
cynomolgus monkeys that does not adversely effect liver function or animal health.

Resultsofthe clinical pathology tests following surgery demonstrated no critical
‘complications secondary to bile duct cannulation. Four days post surgery, increased
activities for aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase,
‘gammaglutamy transferase, and creatine Kinase in Group 2 animals were consistent withthe surgical procedure. The total bilirubin was notably increased for only oneofthe
males (Animal No. 105436); and oneofthe females (Animal No. 105441) exhibitedevidenceofblood loss from the surgical procedure. Eight days post surgery, the high
enzyme activities generally exhibited significant reductions indicativeof continued
recovery from the surgical procedure, and total bilirubin was no longer elevated forAnimal No. 105436. Persistent, mildly to moderately elevated activities for alkaline
phosphatase (males and females) and gamma glutamyliransferase (males only) at 8 dayspost surgerywere characteristic ofmildly increased biliary pressure secondary to bile
duct cannulation, but normal values for total bilirubin and serum bile acids indicated
hepatic function was likely not significantly compromised.

Body Weights and Doses Administered

Individual body weights and doses administered to Groups 1 and 2 are presented in
‘Tables 1 and 2. Actual doses administered ranged from 100.2 % to 104.4%ofthe
nominal doseof 50 mg/kg.

Antemortem Observations

‘The animals appeared normal during dose administration and appeared healthy and
exhibited no overt signsoftoxicity throughout the study. The noted observations arelisted in Appendix B. Noneofthese observations appeared to be test substance related.
On May 22, 1998, no bile flow was noted for Animals [05437 and 105441. The swivel‘was flushed for Animal 105437 and the bile started to flow again. The technician foundthat the swivel for Animal 105441 was hooked up incorrectly on the previous day, so it‘was connected correctly and the pump restarted. Approximately 2 hours later, there wasno bile flow, so the system was rechecked and bile began to flow. On May 26, 1998 and
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May 29, 1998, blood was drawn from Animal 105441 for clinical chemistry analysis tomonitor her health status. The results on May 29, 1998, were indicativeof cholestasis, butthe results were improved from the results on May 26, 1998. The Clinical Pathologistalso indicated that the hepatic dysfunction appeared minimal and concluded very litlehepatocellular degeneration or necrosis occurred.

On June 4, 1998, Animal 105449 did not have ascreen above the pan to separate the urinefrom the feces. The feces was scraped from the pan and collected; however, some
cross-contamination may have occurred.

Bile flow slowed and was noted on Study Day 17, 23, and 24 then stopped on Day 25from Animal 105446. However, the animal exhibited no signsof compromised health.Upon sacrifice it was noted that a portionofthe bile duct had re-grown, evidently
providing an alternate pathofbile flow.

CONCLUSIONS

Samples were provided to obtain information on the pharmacokinetics, excretion andtissue distribution of N-ethyl perfluorooctane sulfonamido ethanol (Net-Fose; T-6316)afera single casule dose in cynomolgus monkeys. Bile-duct cannulated as well as intactanimals were used in the study. All samples were shipped to the Sponsor for analysis andresultsofthese analyses will be reported separately by the Sponsor. No test substanceeffects were noted on the monkeys.
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TABLES

Table 1. Individual Body Weightsof Cynomolgus Monkeys Reported inKilograms

‘Animal Day
Number “1 3F916mH5HNumber1596m25155

Group1Male
105428 44 42
105430 39 3.9

105431 38 38 38 39 39
105432 42 42 42 42 42
105433 4.1 40 40 4.4 43 44 44
105435 4.0 39 41 43 43 43 43

Group 1 Femal
105439 3.1 3.1
105440 31 3.1

105442 3.0 29 28 3.0 29
105444 3.0 29 29 29 2.8
105447 32 31 32 33 33 35 3.6
105449 33 33 34 33 32 33 33

Group2Male
105436 37 35 35 36 38
106437 37 37 36 38 36

Group2 Female:
105441 3.0 3.0 28 32 32
105446 42 4.1 3.8 42 4.1

Day
42 49 56 63 70 77 84 912%%Emmwm or

Group1 Male
105433 45 46 46 47 48 48 4.9 49
105435 4.1 42 42 42 42 42 43 43

Group 1 Female
105447 35 35 35 35 36 3.6 37 36
105449 34 34 34 34 35 35 3.7 37_os4o 34 34 34 34 3s 3537 31
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Table 2. Individual Body Weightsofand Dose Weights Administered in One
Capsule to Cynomolgus Monkeys (50 mg/kg)

“Animal “Animal Test Substance Administered
Number Group _ Weight (kg) @ (mg/kg) %ofNominal
105428 T aq 02207 502 1003
105430 1 39 0.1978 50.7 101.4
105431 1 38 0.1930 508 101.6

105432 1 42 02138 509 101.8
105433 1 a1 02082 508 101.6
105435 1 40 0.2033 508 101.7
105436 2 37 0.1884 509 101.8
105437 2 37 0.1897 513 102.5
105439 1 31 0.1573 507 101.5
105440 1 31 0.1556 502 100.4
105441 2 30 0.1522 507 1015

105442 1 30 0.1508 503 100.5
105444. 1 30 0.1566 522 104.4
105446 2 42 02108 502 100.4
105447 1 32 0.1616 505 101.0
105449 1 33 0.1653 50.1 1002Js1 33 01658 sor 1002

€04165



23
Covance 6329-226—_— Covamces3926

Table 3. 1% Dextrose in Lactated Ringers Solution and Bile Salt Replacement
Solution Infusion Times

aaa
Tne esaoe

we
Dy TAM PM AM PM AM PM AM ATPostSugery "Sam Fimsh Sn Fish Swi Fh Sai Fmreuwgey Sn Fish Sun Fsh San Fnsh San Fh
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a On Days I through 3,theanimals were infused with1% dextrose in Lactated Ringer's solution at.approximately 20 mL/kg/hourforapproximately 8 hours, and on the remaining days theanimalswere.infused with bile salts at approximately 23 mLkghourforapproximately § hours.b Not applicable. Since no bile was recovered, no bile salts were infused.
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APPENDIX A

Protocol CMS 22672A1, Protocol Amendment No. 1, and Protocol Deviations
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PROTOCOL

Sponsor

3M Chemicals
St. Paul, Minnesota

Protocol CMS 2267241

Study Title

Metabolism of N-Ethyl Perfluorooctane Sulfonamido Ethanol (Net-Fose; T-6316) inCynomolgus Monkeys Following Administrationof a Single Capsule Dose

Testing Guideline

Environmental Protection Agency, Good Laboratory Practice Standards, 40 CFR 160

Date

April 21, 1998

Performing Laboratory

Covance Laboratories Inc.
3301 Kinsman Boulevard

Madison, Wisconsin 53704

Laboratory Project Identification

Covance 6329-226

Page 10f 13
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STUDY IDENTIFICATION

Metabolism ofN-Ethyl Perfluorooctane Sulfonamido Ethanol (Net-Fose; T-6316) in
Cynomolgus Monkeys Following Administration ofa Single Capsule Dose

Test Substance N-Ethyl Perfluorooctane Sulfonamido
Ethanol (Net-Fose; T-6316)

Sponsor 3M Chemicals
3M Center
Building 220-2E-02
St. Paul, MN 55144-1000

Study Director Andrew Seacat, PhD
3M Chemicals
3M Center
Building 220-2E-02
St. Paul, MN 55144-1000
Phone: (612) 575-3161
Fax: (612) 733-1773

Principal Analytical Investigator Kris Hansen
Environmental Technology andSafety
Services

935 Bush Avenue
Building 2-E3-09
St. Paul, Minnesota 55133-3331
Phone: (612) 778-6018
Fax: (612) 788-6176

Biological Phase Investigator Frederic W. Thalacker, PhD
Covance Laboratories Inc.
P.O. Box 7545
Madison, Wisconsin 53707
Phone: (608) 242-2712 ext. 7370
Fax: (608) 241-7412

Biological Phase Location Covance Laboratories Inc.
3301 Kinsman Boulevard
Madison, Wisconsin 53704

Proposed Study Timetable
In-Life Experimental Start Date May 13,1998
In-Life End Date August 11,1998
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OBJECTIVE

‘The purposeofthis study is administer a Perfluorooctane test substance to male and
female cynomolgus monkeys and collect samples for determination of absorption,
distribution, metabolism, and excretion.

REGULATORY COMPLIANCE

Environmental Protection Agency, Good Laboratory Practice Standards, 40 CFR 160

All procedures in this protocol are in compliance with the Animal Welfare Act
Regulations, 9 CFR 3, dated October 30, 1989, andasmodified on March 18, 1991. In
the opinion of the Sponsor and the study director, the study does not unnecessarily
duplicate any previous work.

‘The protocol, study conduct, data, and biological phase final report will be audited by the
Covance Laboratories Inc. Quality Assurance Unit in accordance with Covance Standard
Operating Procedures. All study activities performed at 3M will be the responsibility of
the 3M Quality Assurance Department.

TEST SUBSTANCE

Source

The test substance will be provided by the Sponsor. The Sponsor will be responsible for
analysisof the test substance.

Storage Conditions

The test substance will be stored at approximately -20°C until dosing. Any test substance
remaining will be stored at approximately -20°C.

Disposition

Unused test substance will be retuned to the Sponsor or a recipient designated by the
Sponsor, or discarded at the Sponsors request. TheSponsor will assume responsibility
for retentionof a sampleofthe test material as specified in 40 CFR 160.195 if the study
is longer than 4 weeks in duration.
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Safety Precautions

Safety precautions wil be taken as required by Covance Policies and Procedures, in
consideration of the Sponsor's Material Safety Data Sheet, or other relevant safety
information provided by the Sponsor.

EXPERIMENTAL DESIGN

Animals

Species/Strain. Nonhuman primate/eynomolgus

Source. Covance Research Products (Alice, Texas, or Denver,
Pennsylvania). The sourceof the animals will be documented in
the raw data.

Weight at Arrival. 3 kg or greater

AgeatArrival. Young adulvadult

Number and Sex. Eight males and eight females on test, six male and six female
intact and two male and two female bile duct cannulated. One
male and one female extra intact and two male and two female
extra cannulated will be availableas possible replacement animals.

Identification. Individually numbered collar tags

Housing

For the acclimation period, the animals will be in individual, stainless steel cages. For
the test period, the animals will be in individual metabolism cages designed for the
separation and collection of bile, urine, and feces.

Food

Certified Primate Diet #8726C (Harlan Teklad)adlibitum, except when fasted for
surgery. Food will also be withdrawn overnight prior to, and returned approximately
4 hours after dose administration. Diets will be supplemented with appropriate fruits andcereals.

Water

Ad libitum, provided fresh daily
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Contaminants

‘Thereare no known contaminants in the food or ater that would interfere with this
study.

Environment

Environmental controls for the animal room will be set to maintain 18° to 29°C, 50% +
20% relative humidity, and a 12-hour light/12-hour dark cycle. The 12-hour dark cycle
may be interrupted to accommodate study procedures.

Quarantine and Acclimation

‘Animals will be under quarantine for at least 30 days. At least one quality control
physical, one fecal examination, and three tuberculin tests will be done before release
from quarantine. Weekly body weights will be taken. Animals will be acclimated to the.
jackettether system required for bile duct cannulation.

Animal Selection

Clinical chemistry and hematology test results and physical examination results will be
used to select test animals. Animals will be selected for the surgical procedure based on
the best apparent adjustment to the jacket and tether system. In the case that all or most
animals adjust well, animals will be selected in numerical order based on the individual
collar tag numbers previously assigned. Before dose administration, a laboratory animal
veterinarian will evaluate the healthofthe animals and approve their use on the study.

Justification

Studies using live animals are essential for characterizing the disposition of chemicals in
animals. No acceptable non-live animal models are available. The cynomolgus monkey
has been used as the non-rodent species to evaluate toxicity. This study will aid in the
evaluationoftest results obtained in toxicology studies conducted in monkeys and will
also provide a basis for the extrapolationofsafety data from animals to humans. The
‘numberofanimals is the minimum number necessary to provide scientifically valid
results.

Surgical Procedure

‘The surgical procedure will be conducted in accordance with Covance Standard
‘Operating Procedures. The animals will be fasted overnight before surgery and sedated
‘with ketamine. An appropriate antibiotic will be administered. Surgicalanesthesia will
be maintained using oxygen and isoflurane. Lactated Ringer's solution will be
administered through a saphenous catheter throughout the surgical procedure or as
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determined by astaffveterinarian. A sterile surgical scrub will be performed. The
‘common bile duct and duodenum will be cannulated and the gallbladder removed and
discarded. Analgesics will be administered as recommended by the staff veterinarian.
Additional antibiotics and/or fluids may be administered as recommended by the staff
veterinarian. The animals will have at least 10 days to recover from the surgical
procedure prior to dose administration.

Bile Replacement

Beginning the day after surgery through 3 days post surgery, a solutionof1% dextrose inLactated Ringer's solution will be administered via the duodenal cannula for
approximately 8 hours per day (approximately 20 mL/hour) to prevent dehydration.
Beginning on the fourth post surgical day until sacrifice, an appropriate amount of mixedbilesaltssolution will be infused via the duodenal cannula for approximately 8 hours perday. ‘The volumeofbile salts solution to be administered will be approximately
23 mL/kg/day. Bile salts solution will be prepared by adding 18.0 gofcholic acid to I L0f 0.9% sodium chloride solution. Sodium bicarbonate (1.3 g) will be added to each 1 Lofsolution. The solution will be mixed and the pH adjusted to 7.4 to 7.8 with 0.1N HCIor sodium hydroxide, as appropriate. Infusion intervals and volumes administered will berecorded.

Group Designations and Dose Level

TTDexrquy,
Number Route,

Growp _andSex Saws andLevel Collections PosidoseGrow _andSex Sums andlevel  ColletionsPosdose
To 6Male mat One Capsule Tissuesfrom sex on Days2, 28, and 90.6 Female SOmgkg Urineand feces from0-12 and 12:24 hours,

then daly through 28 days, and weekly through
90 days.
Blood predose, and at 1,2, 4,6, 12,24, 36,and
48 hours, 7days, and weekly through 50 days.

2 2Male  BileDuct  OneCapsule Tissues at28 days.2Female  Connulaed ~~ SOmgkg Bile from 0-12 and 12:24 hour, and daily
through 28 days.
Blood predose, anda 1,2, 4,6, 12,24, 36and
48 hours days, and weekly through 28 days.—_— d8hous7dusandweklytrough 28 ays.

Justification for Dosing Route/Dose Level. The oral route has been used for evaluating
systemic toxicity of the compound in cynomolgus monkeys. The 50 mg/kg dose waschosen because it provides the maximum non-toxic single dose amount necessary torecover measurable concentrations in minor tissues.
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Dosing Procedure

Predose and Postdose Feeding. Animals will be fasted overnightpriorto dose
administration through approximately 4 hours postdose.

Dose Administration. The capsule will be administered by a device specific for capsule
administration.

Observation of Animals

Antemortem Observations. Mortality and moribundity checks will be done twice daily
(am.and pm). Cageside observation for general health and appearance wil be doneonce daily. Signs of poor health or abnormal behavior will be recorded as they are
observed.

Physical Examinations. Twice during acclimation, once pre-surgery, and once post
surgery before the initiationoftreatment. Animals will be anesthetized with ketamine
hydrochloride according to Covance Standard Operating Procedures for the examination.

Jackets will be checked according to Covance Standard Operating Procedures and will be
replaced as necessary. The animals will be anesthetized as above for the examination;
however, a lower doseofketamine may be administered for the limited examination.

Body Weights. Weekly during acclimation, on the dayof dosing, weekly thereafter, and
on the dayof sacrifice. Additional body weights may be taken at the discretionofthe.
Biological Phase Investigator ora staff veterinarian.

Clinical Pathology. The animals will not be fasted. Blood will be collectedviathe
femoral vein before dose administration as follows: approximately 1 week before surgeryfrom all animals and approximately4 and 8 days post surgery from cannulated animals.Ifhealth problems develop, blood will be collected for clinical pathology tests to assesshealth status as deemed necessary by thestaffveterinarian. Any blood samples taken
after modificationofthe ports for collection of bile will be collected before theadministrationofthe bile salt replacement solution for the day.
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Tests

Clinical Chemistry Hematology
Glucose Red blood cell count
Urea nitrogen Hemoglobin
Creatinine: Hematocrit
Total protein Mean corpuscular volume
Albumin Mean corpuscular hemoglobin
Globulin Mean corpuscular hemoglobin concentration
Total bilirubin Platelet count
Serum bile acids White blood cell count

Cholesterol Differential blood cell count
Aspartate aminotransferase Blood cell morphology
Alanine aminotransferase Prothrombin time
Alkaline phosphatase Activated partial thromboplastin time
Creatine kinase
Gamma glutamyltransferase
Calcium
Inorganic phosphorous
Sodium
Potassium
Chloride

Antemortem Sample Collection

NO TEFLON IS TO BE USED FOR THIS STUDY.

Blood (Groups 1 and 2). Approximately 2 mLof blood will be collected from Group 1
animals predose and approximately 2 mL will be collectedat 1, 2, 4, 6, 12, 24, 36, and 48
hours, 7 days, and weekly through 90 days postdose. Approximately 2 mL of blood will
be collected from Group 2 animals predose and approximately 2 mL will be collected at
1,2,4,6, 12,24, 36, and 48 hours, and on 7, 14, 21, and 28 days postdose. The blood
‘will be collected via a femoral vein into heparinized tubes and placed immediately on wet
ice. The animals may be re-hydrated with lactated Ringer's solution given
subcutaneously orviathe duodenal cannula at the discretionof the Biological Phase
Investigator or Laboratory Animal Veterinarian following blood collections, if the total
blood volumes collected exceed the recommendations in Covance Standard Operating
Procedures.

Bile (Group 2). Bile willbecollected from the Group 2 animals via the implanted
cannula into plastic containers surrounded by dry ice predose (for at least 12 hours), and
at0-12, 12-24, and continuing at 24-hour intervalsthrough 28 days postdose.
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Urine (Group 1). Urine will be collected in plastic containers surrounded by dry ice at
0-12, 12-24, and continuing at 24-hour intervals through 28 days, then weekly until 90
days postdose.

Feces (Group 1). Feces will be collected at 0-12, 12-24, and continuing at 24 hour
intervalsthrough 28 days, then weekly until 90 days postdose. Samples will be
transferred into plastic containers at the timeof collection.

Termination

Unscheduled Sacrifices and Deaths. The carcasses will be retained and may undergo
postmortem examination for any gross changes. Further examination may be performed
upon Sponsor’s request.

Scheduled Sacrifice. At the timeofsacrifice, animals will be anesthetized with sodium
pentobarbital. Cerebrospinal fluid (CSF) will be collected once the animal is fully
anesthetized. CSF will be placed on wet ice immediately after collection and collection
times will be recorded. Blood (at least 20 mL) will be collected via cardiac puncture into
heparinized tubes. Following blood collection, the animals will be sacrificed via
exsanguination under sodium pentobarbital.

Residual urine from the bladder will be added to the last urine sample. Stomach, large
and small intestinal contents will be collected from the two per sex Group 1 animals that
are sacrificed at Day 2 only.

Al tissues collected will be excised, rinsed with water, blotted dry, weighed, and placed
ina plastic container surrounded by ice. The following tissues wil be collected from all
‘animals at sacrifice, except the gallbladder will be collected from Group 1 only:
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Adrenal glands (~0.5 g) Muscle (thigh)
Aorta (~0.5 g) Ovaries (~0.5 g)
Bone (femur) Pancreas
Bone Marrow (from femur) Prostate

Brain Salivary Glands
Diaphragm Seminal vesicles
Epididymis Skin (dorsal, shaved)
Esophagus Small Intestine
Eyes Spinal Cord
Fat Spleen
Gallbladder (~0.5 g) Stomach
Heart Testes

Kidneys Thymus
Large Intestine Thyroid/Parathyroid (~0.75 g)

Liver Tongue
Lungs Trachea
Lymph nodes (cervical) Urinary Bladder
Lymph nodes (mesenteric) Uterus

Sample Identification, Retention and Disposition

Specimens will be identified with the study number, sex, animal number, group, matrix,
specimen number, and collection interval.

Sample Preparation and Storage

All specimens will be stored at approximately -20°C until shipment.

Blood samples will be stored at approximately 5°C until centrifugation. A subsample,
approximately 1 mL at the individual time points and approximatelyhalfofthe sacrifice
blood, will be removed and placed in a separate labeled vial. The remaining blood will
be centrifuged to separate plasma. The blood, cellular fraction of the blood (RBC), and
plasma will be frozen immediately and stored at approximately -20°C.
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Sample Transfer

All specimens will be shipped on dry ice to the Sponsor. The specimens will be shipped
to the following person and address:

Dr. Kris Hansen
Environmental Technology and Safety Services
935 Bush Avenue
Building 2-E3-09
St Paul, Minnesota 55133-3331
Phone: (612) 778-6018
Fax: (612) 788-6176

‘The Sponsor will be responsible for further analysis, reporting, and archiving upon
completion of the study.

REPORT

A biological phase draft report including, but not limited to, those items listed below will
be submitted to the Sponsor for review and comment. Then, a biological phase final
report will be provided.

Experimental Design and Methods

As defined by the protocol, protocol amendments, and any protocol deviations.

Data and Results

Animal receipt and acclimation
Antemortem observations
Body weights
Physical examinations
Clinical pathology
Dose administration
Sample collection
Bile salts replacement solution infusion times and amounts
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Maintenance of Raw Data, Records, and Specimens

‘The following data records to be maintained and transferred to the archives of Covance
will include, but will not be limited to:

Protocol and amendments
Study correspondence
Test material receipt
Final report

“The following supporting records to be retained at Covance but not archived with the
study data will include, but will not be limited to:

Feed analysis records
Water analysis records
Animal room temperature and humidity records
Refrigerator/freezer temperature records
Instrument calibration and maintenance records
United States Department of Agriculture animal records
Stock records

The following data records to be transferred to the archives of3M will include, but will
not be limited to:

Tn-life records:
Animal receipt
Acclimation
Animal room maintenance
Antemortem observations
Body weights
Physical examination records
Clinical pathology
Clinical pathology slides
Dose administration
Sample collection
Bile salts replacement solution infusion times and amounts

All correspondence, documentation, records, protocol, and final report generated as a
resultofthis study will be archived in the storage facilitiesof Covance fora period of one
‘year following the signing ofthe final report. One year after signing the final report, all
ofthe aforementioned materials will be sent to the Sponsor and a return fee will be
charged. The Sponsor may elect to have the materials retained in the Covance Archivesfor an additional periodoftime and Covance will chargeastorage fee. If the Sponsor
chooses to have Covance dispose of the materials, a disposal fee will be charged.
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PROTOCOL AMENDMENT NO. 1

Covance 6329-226

Metabolismof N-Ethyl Perfluorooctane Sulfonamido Ethanol (Net-Fose; T-6316) in
Cynomolgus Monkeys Following Administrationof a Single Capsule Dose.

Sponsor Contractor

3M Chemicals, Covance Laboratories Inc.
3M Center 3301 Kinsman Boulevard
Building 220-2B-02 Madison, Wisconsin 53704
St. Paul, MN 55144-1000

Study Director Biological Phase Investigator

Andrew Seacat, PhD Fred Thalacker, PhD
3M Center Covance Laboratories Inc.
Building 220-2802 P.0. Box 7545
St. Paul, MN 55144-1000 Madison, Wisconsin 53707

‘This amendment modifies the following portionsofthe protocol:

Effective May 11,1998

I. Page 7. EXPERIMENTAL DESIGN, Observation of Animals, Body Weights.
‘To accurately reflect when the body weights will be taken, replace the first sentence
with the following:

Weekly during acclimation, on the dayofrandomization (to be used for dosing
calculations), weekly after dosing, and on the day of sacrifice.
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2. Page 9. EXPERIMENTAL DESIGN, Termination, Scheduled Sacrifice, To
clarify the dispositionofthe animal carcass, please add a sentence following the first
sentenceofthe third paragraph:

After the tissues have been removed, the residual carcass will be discarded.

3. Page 10, EXPERIMENTAL DESIGN, Sample Preparation and Storage Since a
subsample of less than 1 mLofwhole blood may needtobe removed, please replace.
the second sentenceofparagraph two with the following:

A subsample at the individual time points and approximately halfofthe sacrifice
blood will be removed and placed ina separately labeled vial.

Effective May 13,1998

4. Page, TEST SUBSTANCE, Storage Conditions Upon actual receiptof the test
substance, it was noted that the storage was to be room temperature. Therefore,
replace the first and second sentence with the following:

The test substance and any remaining test substance will be stored at room
temperature.

Effective June 2, 1998

To indicate that an additional 2 mL blood sample will be removed for serum collection
for the remaining time points, the following changes to the protocol are necessary.

5. Page, EXPERIMENTAL DESIGN, Antemortem Sample Collection, Blood
(Groups 1 and 2). Add the following sentence after the third line:

Effective June 3, 1998 (Study Day 21) and at the remaining time points, an additional
2 mL blood sample will be collected into a glass tube without heparin and set aside at
room temperature to allow clotting

6. Page 10, EXPERIMENTAL DESIGN, Sample Preparation and Storage Add a
new third paragraph as follows:

Remove the serum and place it into a separately labeled vial. Discard the cellular
debris and store the serum at approximately -20°C for shipment.
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To indicate that additional blood will be removed for serum collection at sacrifice, the
following changes to the protocol are necessary.

7. Page 9, EXPERIMENTAL DESIGN, Antemortem Sample Collection,
Scheduled Sacrifice. Replace the fourth line with the following:

Blood will be collected via cardiac puncture into glass tubes with heparin (at least
20 mL) and into glass tubes without heparin (at least 20 mL).

PROTOCOL AMENDMENT APPROVAL

La,WtGut~ 92s(93
An Seacat, PhD Date
Study Director

3M Chemicals

cdtin 0Noafo s/1¥/19
‘red Thalacker, PhD Date

Biological Phase Investigator
Metabolic Chemistry
Covance Laboratories Inc.

<&74.0O— sthz2/27
Philip $2 Teitelbaum, PhD Date
Associate Director
Metabolic Chemistry

‘Covance Laboratories Inc.
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PROTOCOL DEVIATIONS —
Protocol “Actual

Environmental controls for the animal April 25, 1998, ranged from 80.1% to
room will be set to maintain a relative 86.2% between 2:27 and 8:00
humidityof 50% £20%

May 28, 1998, ranged from 73.4% to
73.9% between 19:08 and 20:30

June 11, 1998, ranged from 71.5%
1073.6% between 7:30 and 10:00 and
ranged from 75.3% to 82.6% between
17:19 and 21:00

June 20, 1998, ranged from 70.2% to
72.8% between 13:19 and 15:00

June 27,198, ranged from 71.3% to
78.1% between 6:38 and 9:00

At sacrifice, blood will be collected via A short sample was collectedviathe vena
cardiac puncture into glass tubes with cava for serum and plasma.
heparin (at least 20 mL) and into glass
tubes without heparin (at least 20 mL)

Body Weights. Weekly during ‘The body weights were not taken on the
acclimation, on the dayofrandomization dayofrandomization, because no
(10 be used for dosing calculations), randomization was needed. The animals
weekly after dosing, and on the day of were selected by test results and

sacrifice. adjustment to the jacket and tether
system. The weights were taken within
5 daysofdosing to be used for dosing
calculations.

These deviations would not be expected (© have had an effect on the outcomeof the
study.
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APPENDIX B

SummaryofAntemortem Observations,
Clinical Pathology Codes and Abbreviations, and

Clinical Pathology Data Tables
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Table BI. Summary ofAntemortem Observations

Animal Sacrifice Day Study
1D and Sex Observation Noted Day

Group 1 (Intact)

105428 2 Day, Male Urine appears to contain water 1

105430 2 Day, Male No observations noted

105431 28 Day, Male Urine discolored, brown 2

105432 28 Day, Male Urine appears to contain water 10
Few feces 2

105433 91 Day, Male No observations noted

105435 91 Day, Male Urine appears to contain water 19
Urine appears to contain water 64

Urine discolored, red 66
Low food consumption 7
Low food consumption 7
Low food consumption 74
Low food consumption 75
Low food consumption 76
Low food consumption kd

105439 2 Day, Female No observations noted

105440 2 Day, Female Few feces 2

105442 28 Day, Female Urine appears to contain water 1”
Urine appears to contain water 19
Second container used for urine 1”

Low food consumption n
Low food consumption 12

105444 28 Day, Female Urine appears to contain water 19
Urine appears discolored, red 9
Urine appears discolored, red 10

Few feces 2
Low food consumption 1
Low food consumption 12
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Table BI. Continued

Animal Sacrifice Day Study
ID and Sex Observation Noted Day

105447 91 Day, Female Urine contained feces. 2
Urine appears to contain water 10
Urine appears to contain water 2
Urine appears to contain water 13
Urine appears to contain water 15
Urine appears to contain water 16
Urine appears to contain water 17
Urine appears to contain water 18
Urine appears to contain water 19
Urine appears to contain water 23
Urine appears to contain water 3
Urine appears to contain water 64
Urine appears to contain water 78
Second container used for urine is
Second container used for urine 16
Second container used for urine 17
Second container used for urine 64
Second container used for urine 8
Urine appears discolored, red 10

Discharge, appeared to be menstruating 10
No feces 2
Few feces 50

Low food consumption 7

105449 91 Day, Female Urine appears to contain water 10
Urine appears to contain water 43
Urine appears to contain water 50
Urine appears to contain water 57
Urine appears to contain water 64
Urine appears to contain water 71
Urine appears to contain water 78
Second container used for urine 57
Second container used for urine 6
Second container used for urine 78

Few feces 2
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Table BI. Continued

Animal Sacrifice Day Study
ID and Sex Observation Noted Day

Group 2 (Bile Duct Cannulated)

105436 Bilecollected Discharge, vomitus containing food 3
28 Day Low food consumption 6
Male

105437 Bile collected ‘Small amountofbile 10
2Day Liquid feces 2
Male Liquid feces 13

Non-formed feces 6
Non-formed feces 7
Non-formed feces 2

Low food consumption 10
Low food consumption 1
Low food consumption 12

No feces 10

105441 Bile collected Small amount of bile 10
28 Day Non-formed feces 6

Female Non-formed feces 2
Non-formed feces 2

Low food consumption 10
Low food consumption 1

No feces 10

105446 Bile collected ‘Small amountof bile 17
2 Day ‘Small amountofbile 23
Female ‘Small amountofbile 24

No bile present 25
No bile present 26
Nobile present 27
Nobile present 28
No bile present 29

Non-formed feces 1
Non-formed feces 2
Non-formed feces 5
Non-formed feces 7
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Codes for Clinical Pathology

GENERAL CODES

NS No sample
QS/QNS Quantity not sufficient
NR No repeat (sample volume not sufficient for repeat analysis)
FS Fibrin strands
sc Sample clotied
SH Slightly hemolyzed
H Hemolyzed
SL Slightly lipemic
L Lipemic
s1 Slightly icteric
1 Ioteric
u Unscheduled/moribund bleed
RE Recording error (recorded incorrect dat, e.g, wrong number,

spelling error, incorrect date)
EE Entry error (incorrect keyboard entry)
SE Sampling error
PC Platelets clumped
PD Platelets decreased
PI Platelets increased
PL Platelets large
PA Platelets appear adequate
co Color interferes with test
HB Heinz bodies observed
PLASMO Plasmodium
NO AGG No aggregation
FR Fractious

CODES FOR BLOOD CELL MORPHOLOGY

The following scale was used to measure the degreeofanisocytosis (ANISO),
poikilocytosis (POIK), polychromasia (POLY), hypochromasia (HYPO), or basophilic
stippling (BASTIP) or the presenceof Howell-Joily bodies (HIBODY), toxic neutrophils
(TOXNEUT), or atypical lymphocytes (ATYPLYM):

Scale Degree Presence

- Normal for the species. Not present
1 Slight Rare
2 Moderate Few
3 Marked Moderate
4 Not applicable Many
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Abbreviations and Units for Clinical Hematology
Test Abbreviation(Units)
Red blood cell count RBC (E6/ULor X10%4L)
Hemoglobin HGB (G/DL)
Hematocrit HCT (%)
Mean corpuscular volume MCV (FL)
Mean corpuscular hemoglobin MCH (PG)
Mean corpuscular hemoglobin concentration MCHC (%)
Platelet count PLT (E3/UL or X10°/uL))
Prothrombin time PT (SEC)
Activated partial thromboplastin time: PTT (SEC)
‘White blood cell count WBC (E3/UL or X10%/uL)
Differential blood cell count

Nucleated red blood cell count, NRBC (/100 WBC)
Segmented neutrophil count N-SEG (E3/UL or X10%/uL) and %
Band neutrophil count N-BAND (E3/UL or X10”/L) and%
Lymphocyte count LYMPH (E3/UL or X107uL) and %
Monocyte count MONO (E3/UL or X10%4L) and %
Eosinophil count EOSIN (E3/UL or X10°/4L) and %
Basophil count BASO (E3/UL or X10%uL) and %
Anisocytosis ANISO (1,23)

Polychromasia POLY (1.2.3)
Poikilocytosis POIK (-1,23)
Hypochromasia HYPO (12.3)
Toxic neutrophils TOXNEUT (11,234)

Abbreviations and Units for Clinical Chemistry
Test Abbreviation (Units)
Glucose GLU (MG/DL)
Urea nitrogen UN (MG/DL)
Creatinine CREAT (MG/DL)
Total protein T PRO (G/DL)
Albumin ALB (G/DL)
Globulin GLOB (G/DL)
Total bilirubin TBILI (MG/DL)

Cholesterol CHOL (MG/DL)
Triglycerides TRIG (MG/DL)
Aspartate aminotransferase: AST/SGOT (U/L)
‘Alanine aminotransferase ALT/SGPT (IU/L)
‘Alkaline phosphatase ALK PHOS (IU/L)
‘Gamma glutamyltransferase GGT (IL)
Creatine kinase: CK (ULL)
Calcium CA (MG/DL)
Inorganic phosphorus IPHOS (MG/DL)

Sodium NA (MMOL/L)
Potassium K (MMOL/L)
Chloride CL (MMOL/L)
Serum bile acids SBA (UMOL/L or MG/DL)
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