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New York City

Review and evaluate the following three mutagenicity
studies, all performed at the HuntingzZcn Research Centre (HRC),

1.7

Cambridgeshire, Enjzland:

Ames Tes’/— "TAMES METABOLIC ACTIVATION T=EST TO
ASSESS THE POTENTIAL MUTAGENIC EFFECT OF SODIUM
3ROMIDE" HRC No. DSB 4/383137, May 20, 1988 (EPA
Accession No. 406708-08).
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Cytogenetics In Vitro -~ "SODIUM BROMIDE TECHNICAL
GRADE METAPHASE CHROMOSOME ANALYSIS OF HUMAN
LYMPHOCYTES CULTURED IN VITRO™ HRC No- DSBS/88447,
June 7, 1988 (EPA Accession No. 4976708-09).

UuDs lﬂ Vitro - "ASSESSMENT OF UNSCHEDULTD DNA HREPAIR
SYNTHESIS IN MAMMALIAN CELLS AFTER EXPOSURE TO SODIUM
BROMIDE (TECHNICAL GRALE)™ HRC MNo. DSB 6/88454, June 3,
1988 (EPA Accession No. 406708-10). . :

TB Conclusions

These studies were assessed as follows (detailed reviews
are attached)s

Study Type __Repurted Results TB Evaluation
1. Ames Test Negative Acceptabls
2. Cytogenetics Negative Acceptable
3. UDs Negative , Acceptable
Attachments
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Reviewed ty: Irving Mauer, Ph.D., Geneticist ; PR )
Toxicology Branch I, IRS/HED (TS-769C) -7 70
Secondary Reviewer: Judith W. Hauswirth, Ph.D., Acting
Chief, Toxicology Branch I, LRS/HED (TS-769C) A /3 154

CaTA EVALUATION REPORT ; 0069] 3
I.  SUMMARY T3 Project No.: 8-0$7L

Caswell No.: 7504
MR1D No.: 406708-0G38
Shaughnessy No.,: 013907

Study Type: Mutagenicity - Reverse Mutaction in Bacteria
« (Ames Test)

Chemical: Sodium 2romide
Sponsor: Ameribrom, New York City

< .
Testing Facility: Huntingkon Research Centre (England)

Title of Report: Ames Mecabolic Activation
the Pocsntial Mutagenic Ef
3romide.

e
-

Test to Assess
fact of Sodium

Autlhors: E. Jones and L.A. Wilson

Study Number: DSB 4/83137

Date of Issue: May 20, 13338

TB Conclusions:

Negative for nmutaygenicity. No increase in reverieat
colonies was found in cultures of five Ames tester strains
exposed to test.substance at concentrations up to 5689
ug/plate (limit dos2), either in the presence or abs=nce of
metabolic activation.

Classificaticn (Core-Gradel): ACCEPTABLE

J




II. CLETAILED REVIEW

. Test Material - Sodium bromide T e e e ‘
" AL - G06
Descriptions:  White granular powder
Batch (Lot): 7320
Purity (%): 98 :

Solvent/caririer/diluent: liater

ar3

B. Test Organisms = Bacteria

Species: Salmonella typhimurium LT2
Strains: Tals535, TA1537, Tal533, TA98, TALLO (all
nis™)

C. Study Design (Protocol) - Although a formal protocol was
not inciuaed in ta2 final report, the assay w#as carried
out accordin, to OBCD Guide'line No. 471 as well as
authoritative (published) methodoloyy.

: . o T = o~ 4 3 2
Attestations of compliance to FIFRA GLPs and a Qualiny
Agsurar-e audit were incluged.

D. Procedure./Methods of Analysis - Following preliminary
toxicit: testing, triplicate cultures of each strain
were exposed to 5 concentrations of test substance, both
in the absence and presence of a metabolic activation

system consisting of Aroclor [234-stimulated rat liver
microscmal homogenate (S9), plus generating cofactors
(S9-mix). Appropriate negative controls (medium, watec,
59), arnd positive control sudbstaaces known to haves
specific mutagenic activity for each strain.,* wera
included in each test. Following 72 hours incubation,
plates warz examined for toxicity {(bacterial lawn),

and revertent colonies enumerated, using an electronic
colony counter. Th2 entire assay was rapeated oncs.

Results:

In pr=liminary toxicity (range-findinj) testing,
sackground bact=2#£ial lawns in all strains were Intact, and
no toxicity w~as e2vident at doses or Z=25L substance ug to
5000 ug/plat: (Report Table l). Thesc--tore, 5000 ug/plate

*N-othyl-N'-nit-o-N-nitrosoguanidine, 5 wj/plate, o nonactivated
TAL1535, TAalo0u.

g-aminoacridir=, 30 ug/glats in acnactivated TALS537.

I

/plate, in nonactivated TA1538, TAY8.
Dot 2.0 ug/plate (de2pending on specific
strain) under actiwaticen conditions in ail strains.
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was selected at the highest test concentration; together
with four lower doses separaced by half-logjg intervals
{i.e., S, 50, 506, ug/mL).

In neither of the two assays was thece any increase over
concrols in mean revertant counts in any tester strain at
any dose level, either in the prescuce or absence of
metabolic activation (S9). Negative control counts were
within published background ranges* (TA1535 = 10-15; TAl537
= 9-74; TA1538 = 11-13; TA98 = 19-29; TAlO0 - 110-140), and
cultures treated wita positive control substances resgonded
appropriately (4 to 100 times negative contrel counts).

The authors concluded that sodium bromide showed 10
avicdence of mutagenicity in Ames testing.

TB Evaluation:

ACCEPTABLE. Th2 study was conducted with adequate
srocedurses in regeat expariments, and the negative results
senerated are judged to De valid.

*deSerres, F.J.; Sheldby, #M.D. (1979) Hutation Res. 51:159.




2viewed By: Irving Mauer, Ph.D., Geneticist
Tuxicoloyy Branch I, IRS/HED (TS$S-769C) :
Secondary Review2r: Judith W. Hauswirth, Ph.D., Acting
Chief, Toxicology Branch I, IRS/HED (T$S-769C) ﬁaox} ,;/5/’3
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CATA EVILUALION REPORT

I. SUMMARY TB Project No.: §-0971
Caswell No.: 780A
MRID No.: 10%708-09
Shaughnessy No.: 013907

Study Type: Mutagenicity — Cytogenestics ig‘vitrq (CA in
HL.C)

Chemical: Sodium Bromide
Sponsor: Ameribrom, New York City

-

Testing Facility: Huntington Research Centre (England)

Title of Report: Sadium Bromide Technical Grade - Metapnase
Chromosocie Analysis of Human Lymphocytes
Cultured In Vitro. ‘

Authors: P.C. Brooks and L.T. Akhurst

Study Number: DSB 5/33447

Date of Issue: June 7, 1383

TB Conclusions:

Negative for chromoscme aberrations at test

» concentra-
tions up to 5000 ug/mL (limit dose), both in the presence

and absence of metabolic activation.

Classification (Cora-Grade): ACCEPTABLE

; ) J
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II. DETAILED REVIEW

A. Test Material - Sodium bromide technical

Description: White crystalline sslid
Batch (Lot): 7320

Purity (%): 99
Solvent/carrier/diluent: Water

B. Test Organism - Primary lymphocyte cultures

Speci=s: Human vOlunteers

C. Study Design (Protccal) — No furmal protocol was included,
put tne study was conducted accordaing to CECD Guideline
Mo. 473, as w#ell as authoritative (publisked) methodologv.

Statements of compliance with FIFRA GLPs and Cuality
Assurance audit were included in ths Final Report.

D. Procedures/!llethods of Analysis — Humap lymshouvtes were
established in culture with the regquired mitotic-
stimulating agent, phytohemagglutinie, and I mi aligucets
dispensed i1in multiwell tissue culture plates. after 45
hours incubucion, tast article was added to duplicate
cultures at 10 cencentrations (ranging from 9.77 to 5000
ug/mL), botii in the absence and presence of a metadbolic
activatiocn system consisting of Aroclor 1254-stimulated
rat liver =microsomal homogenate (S%} plus agpropriate
cofactors (S9 mix). The medium in S3-suppl=mented
cultures was replaced after a 2-hour tr2atzent. All
cultures w~ere harvestsd 22 hours latar, and micrascope
slide preparations of colchicine~treated ¢ells scocred
for mitotic index (number of metaphases per 1000
nuclei), an indiract measure oL toxicity.

Y

A second set of lymphocyte cultures was treate 1n dupli-~
cata with test article after 48 hours inixizl incucation.
Again, S9-supplemented cultures werse axpﬂsej for cnly 2
fours, Shsn E;géh medium repla-~ed the treatment cooktail
£or an additional 20-hour incubation. &RKnown clascojens
served a3 Dositive controls: Sthylmathanesuzlfonats (EMS,
1300 ug/ml) for the nenactivated ssries, ani cvclophospha-
mide (CP, 20 ug/mLl) feor the activated series. All culturses
war2 then harvested at 22 nours, cells again arrested in
metaphase by Iolchicins treatment, microscepe sliges (5
per cuiturce) prepared Lv conventional technigues, and
100 metaphases pec culitire examined under an oil iamersion
Jhromos ~me

obiective (total nagn;-xgatlon, 1000X) tor
aberrations. »

-



Results:

percent of
: W&ith no

control

mean of 9 8 perbent, while in 'S -sugplemented ultures, the
test range was again a flat 7.8 ko ll.6 percent compared to
the control value of 7.7 percent (Report ‘Table '1). Hence,

the highest dose selected tor tlhe main assay was the maximum

achievable concentraticn, 5002 gg/mL, together with two lower
doses of 2501 and 5002 ug/mL.

Under neither activation nor its absence did sodium
bromide induce any significant increases in either the
proportion of metaphases with chromosome aberrations, or the
types of aberrations {(Report Table 2, attached to this DER).
By contrast, both positive controls caused statistically
highly significant increases (p < 0.001}) in aberrant
metaphases.

Th2 authors concluded that sodium bromide showed nn
evidente of clastogenicity in auman lymaphocyte cultures.

TB Evaluation:

ACCEPTABLE. The study was conducted with adequate
procedures and controls, and the negative results are ;udged
to be walid.

Attachment
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- Reviewed By: Irving Mauer, Ph.D., Geneticist
Toxicology Branch I, IRS/HEO (TS-769C) o
Secondary Reviewer:  Judith W. Hauswirth, Ph.D., Acting .
ChieE, Toxicology Branch I, IRS/HED (TS-769C) B 3 e

T8 Project No.: 3-0971
Caswell No.: 750Aa

MRID No.:: 406703-10
Shaughnessy No.: 013507

I. ~ SUMMARY

Study Tvpe: Mutagenicity — DNA Damage/Repalr In Vitro (UDS
Ludy iyvpe " LR ¥ILEO
in Hela cells)

Chemical: Sodium Bromide
Sgonsofg Ameribrom, New York City

Testing Facility: Huntington Reseacch Centre (England)

Title of Report: Assessment of Unscheduled DMNA Resair
Synthesis in Mammalian Ceiis Aftar
Exposure to Sodium Bromids {Technl:cal
Grad2) .

Avthors: J.M. iHenderson and R..f. Proudlock

Study Number: DSB 6/88454

Date of Issue: June 3, 1988

TB Conclusions:

The test article did not induce incr2ased unscnaeduled
DMA synthesis-repair (as measured by net silver graina counts),
either in the presence or aosencs of metabolic zctiwvation,
evan at concentrations causing severs toxicity (25,230 ugz/ml).

Ciassification (Core-Grade): ACCEPTASLE

J
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DETAILED REVIEW

Test Materisal - Sodium bromide technical

Description: White crystalline solid
Batch (Lot): 7320

Purity (%): 939.23
Solvent/carrier/diluent: Water

Test Organism - Ectablished cell line

Species: Human
Strain: Hela - §3
Source: - FLow Laos {(EBnglana

Study Design (Protocol) - The assay was conducted
according to wvrocedures of the OECD (Guideline No.
482), as well as methodologj derived from authoritative
(published)} articles.

Statements of compliance #ltl FIFRA, OECD, UK, and
Japan's GLPs as well as a Qualitz Assurance audit were
included.

9”ocedures/Methods of Analysis -~ Cells incupated on
glass coverslips in culture Jdishes containing arginine-
deLCLent media with low serum concentration for 72

hours {tu reduce replicative, i.2., S-phase, DNA syntneals)

wers then exposed to tritiated tﬁymlalqe (6 38~T3dR, T.5
=Ci/mL, sp. act. 24 Ci/mmcle), simultanecusly with test
substance at a range of concentrations consisting of 12
serial twofold dilutions from a maximum of 25,600 ug/mL
to 12.5 ug/mL, both in the absence amd presence of a
metabolic actlivation systém ccnsisting of an Aroclor
1254-stimulated male rat hepatic micresomal ncmogenate
(S9) plus cofactors (89 mix). Hutagens known to be
active as DNA damage/repalr ajents served afpositive
controls: Jd-nitroquinoline {(INGO, 3 conceatrations

ranging from 0.02 to 0.32 .3/al) for nonactivated cultures,

and 2-aminocanthracene (227, 5 concentrations ranging
ftrom 2.5 to 40 uj/mi). HNejzative contrals wers the tast
vehicle, water, $-9 mix, and medium.

After 3 hcurs treatment, coverslips with attached cells
were washod, fixed and stained, then grocessed on jglass
microscope slides Sur autoradiojraphy using stripping
£ilm (Kodak AR-10) according to standard {referenced?
methodoloagy. After exposure in the dack at 4 °C for 13
days, the autographlic preparations were developed andi
fixed by a conventivonal photojraphic tachnique.
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Coded s3lides were examined nicroscopically under oil
immersion and scored for silver grains over cell nucl=ai
(a measure of unscheduled DNA repair}, corrected for
inciaental anorporatxon in an equal area of surrousdlng
cytoplasm (to give net grains).

Two separate tests wer2 conducted. Results of both were

analjzeo statistically by one~way ANOVA. The authocs

considered a positive response if a reproduc*ble
statistically significant increase-in 3rain ceunt per
100 treated cells over solvent COﬁtrOl values were
recorded.

Results:

In ooth tests, the HDT of the test compound caused some
toxicity, but at no test concentration was there any
consistent increase in Jgrain count over solveant control
(Report Tables 1 and 2, extracted on tollowing paye).

In the second activated test, a small but significant
increase was recorded in gross nucledw count at a single
concentration, 1600 ug/mL; howevzr, since the cytouplasmic
{backgyround) labeling level . was comparably hiuh, there was
no increase in the c¢rrresponding net nuclear grain count.
Another isolated small but significant increase in net
nuclear jJrain count was registsred in this second activated
test at 40U ug/mL, although no corresponding increase was
recorded in the gross nuclsar grain count. Boch these
increases wer2 discounted as representiag chance variations,
since they were unrelated to dose and nobt repreoducible
Detween tests.

By ont*aat, botn positlve control ag=nts caused marked

x

Sr2ases in grain count.

,.... .

The authors concluded socdium bromide showed no =videnc
Z DUN Jdamiage Ln this test System, as measured by silver
rzin c2unts {unscheduled IONA synthesis).

¢35 in this study ware adequate
2s5ults valid.

. Th= Zrocedur

o
ije ta2 nejative
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Assay for DNA Repa.r (UDS) in Hela Cells
Treated with Sodium Bromide
(Selected Values for Grain Count)l/

Mean let _% Nuclei - Mean Net | _% Nuclel
Grains/ w > 3 Net | Grains/10v w > 3 Net
100 Nuclei Grains Nuclei Grains
Treatment . TEST — 1
(ug/mL) -S9 +59
i
Solvent
(water) t 25 1.3 ~-57 2.1
i |
Sodium Bromide: !
16001/ | 37 3 -65 1.5
3200 § -3 I 4] ~lg 3.5
0400 : -61 ] 1.5 -95 4.5
12,300 : ~-11 . 2.0 | _ ~54 | 1.6G
25,600 i (1) ; (T) -64{T) | 1.5{T)
s | |
4NQO: 0.G2 = f 1381*** 100 i - H i
-0.32 i =30853%** | i |
; i ' ‘
2AAz: 2.5 i - b —— 37<-76%*** | 3.5=7%340
-42.0 : i
| v !
TEST - 2
P -S9 : Y39
i i i
Solwvent 1 i i
(watar) i 38 : 2.6 | -36 | 1.5
i : l
Sodium Bromide: | 4 |
16001/ ; 13 . 2 -7 ; 3
3200 - ; -33 ; .53 -4 i 2.3
€400 : -31 L 0.5 -28 | 0.5
12,3400 . -35 i G.5 -12 ! 1.3
23,500 , -35(r) 1.0 -253 : 1.0
48CO: 0.0l ERUREE: 6.3 - ; -—
-.32 =3663%** i i
} ]
! N | H
2AA: 2.5 ; - : - | 135%-627%*%| F.5=05.1
-2G.93 : ; ! ‘ !
(10.3) ; j {(13) ; (3.5;
i : i i

1/Values at lowcr doses dild not diffsr from solvznz control.
(T) = Toxicity.

*Significaat ar o 1 G.95. .

¥**gsignificant at 2 < 0.01. ‘
kexsignificant o L < 0.001L.




