
~ ~ ~ 

STD.API/PETRO PUBL TR4LO-ENGL L79b  0 7 3 2 2 9 0  ü 5 b 4 2 6 0  7 b ô  m 

American 
Petroleum 
Institute 

Health and Environmental 
Sciences Department 

Chromosome Aberrations in Chinese 
Hamster Ovary (CHO) Cells Exposed 
to Tertiary Amyl Methyl Ether (TAME) 

DECEMBER 1996 

TOXICOLOGY REPORT NUMBER 410 
CAIS ABSTRACT NO. 43-5239 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,-`-`,,`,,`,`,,`---

Full document details: API TR 410-1996

http://www.avadocuments.com/doc/api-tr-410-1996
http://www.avadocuments.com/doc/api-tr-410-1996


Chromosome Aberrations in Chinese 
Hamster Ovary (CHO) Cells Exposed to 
Tertiary Amyl Methyl Ether (TAME) 

Health and Environmental Sciences Department 

API PUBLICATION NUMBER TR410 

PREPARED UNDER CONTRACT BY: 

PATRICK T. CURRY, PH.D 

9900 BLACKWELL ROAD 
ROCKVILLE, MARYLAND 20850 

MICROBIOLOGICAL ASSOCIATES, INC., 

DECEMBER 1996 

American 
Petroleum 
Institute 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: API TR 410-1996

http://www.avadocuments.com/doc/api-tr-410-1996
http://www.avadocuments.com/doc/api-tr-410-1996


STD-API/PETRO PUBL T R 4 1 O - E N G L  197b  0732270 05b1i2b2 730 

FOREWORD 

API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GENERAL 
NATURE. WiTH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, 
STATE, AND FEDERAL LAWS AND REGULATIONS SHOULD BE 
REVIEWED. 

API IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS, MAN- 
UFACTURERS, OR SUPPLiERS TO WARN AND PROPERLY TRAIN AND 
EQUIP THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING 
HEALTH AND SAFETY RISKS AND PRECAUTIONS, NOR UNDERTAKING 
THEIR OBLIGATIONS UNDER LOCAL, STATE, OR FEDERAL LAWS. 

NOTHING CONTAINED IN ANY API PUBLICATION IS To BE CONSTRUED 
AS G R 4 " G  ANY RIGHT, BY IMPLICATION OR OTHERWISE, FOR THE 
MANUFACTURE, SALE, OR USE OF ANY METHOD, APPARATUS, OR PROD- 
UCT COVERED BY LE'ITERS PATENT. " E R  SHOULD ANYTHING CON- 
TAINED IN THE PUBLICATION BE CONSTRUED AS INSURING ANYONE 
AGAINST LIABILITY FOR I"GEMENT OF LETTERS PAEN". 

Copyright O 1996 American Petroleum Institute 
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FINAL REPORT AMENDMENT I 

SPONSOR: American Petroleum Institute 

TEST ARTICLE I.D.: Tertiary Amyl Methyl Ether (TAME) 

MA STUDY NO: G95CA89.330 

DATE OF FINAL REPORT: 06/18/96 

PROTOCOL TITLE: Chromosome Aberrations in Chinese Hamster Overy 
(CHO) Cells 

1. PART OF FINAL REPORT TO BE AMENDED: Entire report. 

AMENDMENTS: 

(a) Change page numbers to accornodate Sponsor's Quality Assurance Report and 
report format. 

(b> Minor grammatical and formatting changes throughout report. 

(cl Amend the Table of Contents to include section subheadings. 

(d) Add protocol amendment 2 to Appendix B. 

REASON FOR THE AMENDMENT: To accomodate changes in report format 
requested by the Sponsor. 

APPROVALS: 

/ , / / ~ 0 / ? 6  
STUDY DIRECTOR DATE 

IV@ a , m b  
DATE 

& 
QUALITY ASSURANCE 

y' MICROBIOLOGICAL '> ASSOCIATES, INC. 
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The Quality Assurance Report for the American Petroleum Institute contained on these pages 
was performed for two laboratory studies. This publication, TR410, corresponds to MBA 
Study G95CA89.330. The remaining MBA study (G95CA89.782) is published under API 
publication TR4 1 1. 

I GAI 1 GOLDMAN ASSOCIATES INTERNATIONAL, INC. 

REPORT OF THE INSPECTION 

FOR COMPLIANCE WITH THE 

GOOD LABORATORY PRACTICE REGULATIONS 

of the 

ENMROSME!TAL PROTECTION AGENCY 

MICROBIOILSICAL ASSOCIATES, INC. 
%3û Medid Drive 

Rak~~lk. MD 

on 

Miy 1 and 9,1996 
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Eva K. ZuRk c) 
Senior Associate 

P.O. Box 3374 * GPthrnburp. Marylud 2w85-3374 Voice 301 .%3.0142 Fu: MI .%3.6713 
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The Quality Assurance Report for the American Petroleum Institute contained on these pages 
was performed for two laboratory studies. This publication, TR410, corresponds to MBA 
Study G95CA89.330. The remaining MBA study (G95CA89.782) is published under API 
publication TR4 1 1. 

INTRODUCTiON 

This inrpeclion of Microbiological Associates, Inc. was d e d  out on behrlf of the 
American Petroleum Iastitute (API), Washington DC under the Environmenal Roicction 
Agency's TeUing Consent Order concerning m-amyi methyl ether FAME). The 
inspection PIILS to ascenain the facilities' compliuw with the Good Libontory Riaice 
(GLP) reguiations i d  by the EPA under the Toxic Subspaoer Cwaol Act W A )  
81 40 CFR 792. Ihe nonclinid bontory studies audited on this iite visit include: 

Chromosome Abemtioar in Chiner Hamster Onry (CHO) Cells 
(MBA Study Number G95CA89.330) 

CHO/HGPRT Muation Assay (MBA Study Number G95CA89.782) 

The inspection/iudit was performed on May 1 and May 9, 1996. by Eva hrek, Senior 
Associate. Goldman Associates International. Inc. 

pRocEDuREs 

This  inspection was conducted by a tour of the new genetic tox hcility uid mview of 
penonnel files. QAU proccdure~. study protocols, relevant sfandprd operating proceduns 
(sops), and raw data generated during the conduct of the d i e s .  The midies were in 
the fim1 draft repon stage at the time of the audit. 

Ciain Counemanche, Quaiity A s r u r ~ n r  Manager, Toxicology Group, provided all 
assistance and documents during the inspection. nie inspaction was initiated at 
approximately 10 a.m. on May 1, 19%. The inspector returned at 10 a.m. on May 9. 
19% to complete the inspection. 

SUMMARY OF FiNDiNGS 

In general. inspection of the hcilities. equipment. personnel Ales. QAU. teu article 
ncript and handling. and SOPS s h o d  management's fim cornminnent to compliance 
with the regulations. Thorough documnution of midy conduct is e u  by the ust 

respect to documentauon of test system receipt and evoluuion for the Mutation Amy: 
Of pn-primed raw dita worlirheas. HOWCVCK, the fOllWring defiCieKim were notCd with 

- There is no documentation that the CHO-K,-BH, cells used for the Mutation 
Assay wen obtained from A. Hsie. ûak Ridge, TN. LI sutcd in the p r o t ~ ~ ~ i  lad nw 
data workbook. 

- The earliest record of this cell line is an ampule freue datc of 2/2/81. It was 
next reconstituud on 111 1/93. Then i s  no documentation to zhow characterizPtion or 
karyotypic stability for this or any subsequent freeze lot &at was ultimpteiy u& for this 
study. 
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The Quality Assurance Report for the American Petroleum Institute contained on these pages 
was performed for two laboratory studies. This publication, TR410, corresponds to Mi3A 
Study G95CA89.330. The remaining MBA study (G95CA89.782) is published under API 
publication TR4 1 1. 

- There was no record of tening the fmeze kx of cells for mycaplroma 
conmililtion, u w u i d  by protocol. 

- Results of mycoplasma testiog for each new frotcn lot of cells wem m king 
dnmincd in the cell line log book, as rpacified by SOP OPGTû322.R4 

- Repuition of the 'clunsing" medium (HAT) should be documenred. -HAT" 
should be defined in the nw data. 

nie findings were dirussed with Ms. Counrmanche at tbe close of the iiispeetion on 
May 9.1996. She L1picd thit the study d i m r  will be notified, and dut he will provide 
deviation repons. whcre neccssuy. The study d i m r  will contact appropriate API 
personnel 10 determine the best course of action. It may be advisable to perform 
characterization and mycoplasma testing on anotber represenative sunpic from dK same 
frrezc lot that was wed for this testing. 

L 
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The Quality Assurance Report for the American Petroleum Institute contained on these pages 
was performed for two laboratory studies. This publication, TR410, corresponds to MBA 
Study G95CA89.330. The remaining MBA study (G95CA89.782) is published under API 
publication TR4 1 i. 

REFQRT OF THE MSPEClïûN 

PERsONNEL 

All d y  penonncl bad the approprlltc mining, educuion, ind experience for &ir 
assigned tasks. Training mds m m  nviewcd for representative ttchaicirns involved 
in the studies audited. ind wem found to k compiete. 

MANAGEMENT 

Test facility management is  supportive of the GLP program as ir evidenced by the 
personnel. facilities, equipment, and methodology provided for the studies that were 
reviewed. Quality Auurure submits bimonthly written reports to keep management 
informed of the compliance status of ail studies. 

STUDY DIRECTOR 

Dr. Richard San is the designated mdy director for the CHOIHGPRT Mutation Amy,  
and Dr. Patrick Cu- is the study director for the Chromosome Abernuion study. An 
SOP has b a n  developed that addresses the mplaœment of a study director. or the 
appointment of an aitemte study director. 

It was noted that Dr. Sui will have to issue a deviation repon with respect to the iack of 
documentation for the mycoplasma testing for the freeze lot of cells used in h e  Mutation 
Assay. Dr. San should provide documentation to support the statement in the final nport 
that " the CHO-KI-BH, cells wen obtained from A. Hsie, ûak Ridge National 
Labotatory. Oak Ridge. TN..'. 

QLJALITU ASSURANCE 

The Quality Assuruice nsponsibilitier for genetic toxicology Wies uc by 

qualified Quality Assurance professiod. GLP mining is provided to all personnel by 
members of the QAU staff. SOPS an in piace and ut foliowed for all QAU activities. 
All studies (including rcutes) M monitored at Icast once during the in-life pbeic. QAU 
has issued the q u i d  statements for the wo studies auditcd that stau when inspections 
were conducted and when reports wen made to m d y  director and management. 

Chire Countman~he. Records &OW MS. C ~ ~ n t m a n ~ k  to k M experienced and =Il- 

FACILITIES 

The Genetic Toxicology Iabommry was re-loated to a new facility on March 18-20, 
1%. The new facilities arc clean iad spacious and afford the room for mmpieu 
reporPtion of study activities. A tour of the focility provided by thc QAU Manager 
iricluded the following specdid  ueo~: Test Article Repository; Cold Room (251); 

3 
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The Quality Assurance Report for the American Petroleum Institute contained on these pages 
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Tissue -Sung Lab: Media PnpeRtion Irb, Ames L.b, Bocterirl Counting i&; &ne 
Mutation Lab; Counting Room: Micn>rapc Room. A routine rmintcwice form was 
iocatcd next to uch picce of equipment that q u i r e s  my maintenance. 

FAcILaTIEs MIR HANDLING TEST AND CONTROL SUBSTANCES 

Specifa SOPS bave been pnpond to coml the &pt, rtorsge Ud distribution of test 
and control artides U MBA. All test rniCks IR delivered to tht Wing dock, brought 
upstairs. opened and unpacked under hoods. All rest articles uc handled and stored in 
tbc Test Alticle Repository (Room 261), which is a limited accesf MI. Only designued 
peroonnel may rign in. opcn and log in test and conmi uticles. All test utickr IR 
logged into a computerized uacking system (TATS). Ud wcllcontrolled records arc 
maintained for use and distribution. All refrigerators and fnucrs arc alarmed and 
connected to a central conmi room and security company. If an aiam sounds, the 
appropriate personnel IR notified. 

EQUIPMENT 

SOPs arc available for each picce of equipment in the genetic toxicology arra. Detailed 
equipment maintenance logs arc kept for routine and specialized cleaning, resting, 
calibration or maintenance operations. Appropriate temperanire logs arc maintained for 
all freezers, nfrigerators. incubators and water baths. A NIST trBccpbe thermometer 
is used to calibrate all laboratory thermometers. 

STANDARD OPERATING PROCEDURES 

All standard operating p d u n s  have been established, as quircd by the rephtions. 
Relevant SOPS arc readily available in tbe labor ato^^ arcas. SOPs are curnm Ud well- 
wnnen. SOPS applicable to these genetic toxicology studies were reviemd. One 
deviation from an SOP was noted (SOP OpGT0322.R4). This SOP states that "each new 
frozen lot of cells will be tested for mycoplasma contamination. Results will be 
maintpincd in the cell line log book'. TIR ceil line log book used to 0.ct the CHO cells 
for the Mutation Assay did not conuin any nponed results of mycoplasma resting. If 
it is mon convenient to mainrain uiw reports eluwhen, the SOP should be revised. 

ANIMAL ANDOTHER TmTSYSTEM CARE 

Tbcre are SOPS for thc handling of the test systems used in thc studies tht were audited. 

show that the CHO-KI œil lin used for ihc Chromosome Aberration twt was oboined 
from ATCC. RocLvillt. MD. "here are no Roofds to show riut the CHO d l z  used for 
the Mutation Assay were d v e d  from Dr. Hrie. Oak Ridge. TN, LI is smed in thc 
pmtoml. Then are no m o r d s  for the origid receipt of these cells. nie urliest rrcord 
documents an unpule.freeze date of 2/2/81. niese cells were rroonstiaited on 1/11/93. 
Ud subsequently split, passed Ud frozm again for a number of times before .chimag 

4 

cood SNdy m s  Wit mjnU¡ncd for dK prrpUiti0n Of Cells for testing. Records 
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The Quality Assurance Report for the American Petroleum Institute contained on these pages 
was performed for two laboratory studies. This publication, TR410, corresponds to MBA 
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publication TR4 1 1. 

the freeze lot used in the current d y .  it is suggested diu tbe audy director provide 
tome documentation Fcguûing the receipt. chncteiintioa or kwyotypic stability of this 
cell line. nie preparation of the cltwing mcdium (HAT) i h t  is ddtd to the cell line 
prior to frœzing should be documcnrcü. 

TEST, CONTROL, AM, REFERMCE SUBSTANCE CñARACTERIWTHIN 

Tbe sponsor hu urumed responsibility for all tcst subseuuu charmerintion. and this 
is stuod in the raidy pmocol signed by the raidy director Ud sponsor. 

PROTOCOL 

The protocols for the two TAME gcnctic tbx raidies were signed by tbe Study Directors 
on January 23. 1996. nie protocols met 1 GLP requiremenu. As mentioned &ove. 
Dr. San, the study director for the MuPtion Amy , should provide documentation for 

mycoplasma testing for this f n u t  lot. 
tk m i p t  Of the CHO-KI-BH4 Wll li=. Ud PrepUC 8 deviUi0n n p ~ ï i  fOr the 

CONDUCT OF THE STUDY 

Recording and maintenure of raw din is facilitited by thc use of pre-printed data rbeeu 
which form the b w  Dua Workbook for udi study. In addition to di of the resul~  , 
the workl~~~~ks contain the m d y  protocols, test article receipt, use Ud disposition 
records, identification of study personnel. documentation error codes, test article 
mwunng reports, solubility determinations, pH mePrurements. Full list of materials and 
supplies with batch or lor numbers. where nceded, equipment identification. and tugct 
cell history and preparation. Daia sheets were properly completed. 

5 
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Abstract 

The test article, Tertiary Amyl Methyl Ether (TAME), was tested in the Chromosome 
Aberration Assay using Chinese hamster ovary (CHO) cells, in both the absence and presence 
of Aroclor@-induced rat liver S9 (fraction of extracted biotransformation enzymes capable of 
metabolizing putative promutagens into the ultimate mutagenic agent) at doses of 313 to 
5000 pg/ml. All concentrations tested in both the non-activated and the S9-activated test 
systems were soluble in treatment medium. Toxicity, Le., cell growth inhibition, was 43% at 
the 5000 pg/ml dose level in the non-activated test system and 72% at the 5000 pg/ml dose 
level in the S9-activated test system. No positive response was seen in the non-activated test 
system. In the SPactivated test system there was a positive response with an increasing 
concentration of the test article. Under the conditions of this study, the test article, Tertiary 
Amyl Methyl Ether (TAME), was concluded to be positive in the Chromosome Aberration 
Assay using CHO cells. 

10 
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SUMMARY 

The test article, Tertiary Amyl Methyl Ether (TAME), was tested in the chromosome 

aberration assay using Chinese hamster ovary (CHO) cells. The assay was performed in two 

phases. The first phase, a preliminary toxicity test, was performed to establish the dose range 

and cell collection times for the chromosome aberration assay. The second phase, the 

chromosome aberration assay, was used to evaluate the clastogenic potential of the test article. 

In both phases of the assay the test article was assessed in both the absence and presence of 

an Aroclor@-induced SPactivation system (fraction of extracted biotransformation enzymes 

capable of metabolizing putative promutagens into the ultimate mutagenic agent). 

Ethanol was determined to be the solvent of choice based on solubility of the test article and 

compatibility with the target cells. The test article was soluble in ethanol at a maximum 

concentration of approximately 500 mg/ml and was soluble in the treatment medium at a 

concentration of 5000 pg/ml. 

In the preliminary toxicity assay, the maximum dose tested was 5000 pg/ml. This dose was 

achieved using a stock concentration of 500 mg/ml and a 50 p1 dosing aliquot. The test 

article was soluble in solvent at the stock concentration of 500 mg/ml and was soluble in 

treatment medium at all concentrations tested. Selection of dose levels for the chromosome 

aberration assay was based on cell growth inhibition relative to the solvent control. Cell 

harvest times were determined after evaluating the test article effect on the cell cycle kinetics 

by measuring the average generation time (AGT). Substantial toxicity, Le., at least 50% cell 

growth inhibition, was observed at a dose level of 5000 pg/ml in both the non-activated and 

SPactivated test systems. Based on these findings, the doses chosen for the chromosome 

aberration assay ranged from 313 to 5000 pg/ml for both the non-activated and the S9- 

activated systems. The average generation time was delayed from approximately 12 hours to 

23.8 hours at the highest dose tested (5000 pg/ml) in the S9-activated study. No cell cycle 

delay was seen at any of the doses tested in the non-activated study. Based on the cell cycle 
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