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PREFACE

The work described in this report was authorized under Project No.
1C162706A553C, Decontamination, Detection and Identification. Tnhs work was
started in October 1986 and completed in November 1986. Tne exper.imental data
are contained in laboratory notebooks in the Division of Life Sciences, Uni-
versity of Texas at San Antonio (San Antonio, TX).

The use of trade names or manufacturers' names in this report does not
constitute an official endorsement of any coniwercial products. This report may
not be cited for purposes of advertisement.

Reproduction of this document in whole or in part is prohibited except
with permission of the Commander, U.S. Army Chemical Research, Development
and Engineering Center, ATMN: SM7CR-SPS-T, Aberdeen Proving Ground, Maryland
21010-5423. However, the Defense Technical Information Center and the National
Technical Information Service are authorized to reproduce this document for
U.S. Government purposes.
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MRIMEYLTIN SELCTVELY AMM ACTIVITY OF &, W:+, AND
(C- + II') -ATAaIses OF MIWI NXMWELAMM~

1. ninn ONW

NeurotranmLitter release frun nerve terminals is cxoled to the
intrallular cruentration of C, t 7e reulation of interna c
pools is, in turn, accVplil by ýq a procesess which include the
transport of d into mi, 1 the binding of C by ontaxn alrproteins, 2,3 the exdjiaW of intraIonal C wit& t ular

a+ via an antiport r ,oss4,2 ' finally, C& eor ec ttiom
by•?-activate adenosine trI~kGs)aa•e (A )•-•eses)r~-~' se are

i targets for a wide range of nartadc cmpounds with imbmtrial,
agriaciltal, and military aplicaticus. In fact, ( + t4+se and an
associated Jcihannel are inhibited by Mjave tcomdxK O zactivated by
mi of o tent k n naturally ccu•rring. (3-Y)

OrgarKtin compourxis are biologically active organamtals which are
used as pesticides, fungicides, anti-fouling paints, plastic stabilizers, and
catalysts.12,13 The short dain alkyltins are water soluble and darade to
relatively non-toxic products, but induos neurcpathies in mammals. 1 - 19

Trimethyltin (Tr), the most potent naertcoxc organvtin =m*,=d, 2 0 jnje
psychological and behavioral disturbances in humans characterized by
irritability, mmry loss, and mental crnfumicn. 2 1- 2 3

Neirocdemical effects include alterations of umscarinic and ckpaain-
ergic receptor binding in mice, 2 4 1nhibition of nwrotra tter uptake in

So,4.e25 and rat 19 brain symptcomes, and iltibition of acetyldhlirn release
under conditions of 20 Hz stimulation in the rat phrenic nerve-
hidi .26 The aarent norspecificity of TMD for neurotransmitter
systers and the similarity of its effects to those of ruthenium rsd, which
blocks Ca'+ entry into mitochondria, 2 7 Miest that eMr may disturb =ebrane
pumps responsible for the regulation of intracellular Caý. Te!,e
observations and the fact that triethyltin, a related owpnd, has Wrral
effects on enzymes which use ATP as a substate,28-30 pcrviide the rationale
for assessing the effects of 1WM an endkxenase ATIse activities in human
rourublastcma oells.

2.1 M als

Trimethyltin dhloride and m1adhite green were purdmased frm Aldrich
Chem~ical Ompwiy, Hilwzkee, Wisoxnsin. Adencaixe tri~xmqimte fAW), mEabin,
HWE1 buffer, Tris buffer, and glycerol were purdhased from Sigma C•emical
Claxpay, St. Ixx_!s, Missawri. Dalbeco Modified Engle's nei (WR-1X) was
pirdas~ed fromD Irvine Scientific, Irvine, Caifornia. Fetal 13alf Sint (HCS)
was purdvsed f ram Hyclcne Tabs, Logan, Utah. Wypina dotained f =
Giboo, Grand Island, Maime. 1uWwn omrtblastcma cells (Q43320) vere obtained
frm Clriel Kman Genetic Matant Cell Phpmit ,oy, m Nei Jexuey.

7



2.2 Q1CLbV

Cells were growm at 370C in Falcon T-75 flasks containing 10 zi
im-ix smplemated with 10% (v/v) mm in an atmo-hre of 1% C02 . Media was
dwqed every three days. oniflwzry, Xately 1.0 x 10-7 osls, '.m
attaiAe on the 7th or 8th day, at which time the culture flasks mom teatd
for 1 min with a 0.05% trypsin solution containing 0.05% DMh (v/v). Tryuln
attin was inhibited by audition of an equal volum of growth zediju, follaie
imnediately by centrifugation, for 5 mrin (1500 rpm) at zorn ta-__-ut-z-e.

The resulting pellet was washed twice with 0.01 M Tis biffer, pH 8.2,
ontaingi 16% (v/v) glycerol. The washed pellet was thin hgeid (10
strokes) in a Potter Elvejham glass h g previcusly dchiled to SoC.
TIhe protein was determined by the methodi of &iadford using bovie saern
alhnin as a standard. 31

2.3 a I ssa b.

All incubations had a final volume of 2.0 ml contalnlig 150 pg
piotein, 0.02 M HEFUS buffer, pH 7.2, lO0.K BM., 100 UM IMl, 0.1 IN ouabain,
irdicated amcuts of 'PT, and 250.&M AM. Prior to the addition of ATP, may
mixtures were preizcbated for 5 min at 37o(. Hydrolysis of ATP was allowed
to prooeed for 10 min at 37°C. Reactions were terminated by adiition of
200.061 6.0 N HCl at which time 200 p1 aliquots were removed. Paleased

os• ate was mnitored spectrophot mtrically by the method of Lanzetta and
cow.rkers 32 C -h_ ase activity was determined by subtracting basal ATPase
activity (no alded Ca++ or 1++) frcu activity in the prczen of 300pM OC12
(no ?4). H4++-ATPase activity was the differuen between basal and )11+-
stimulated (1.0 riM) activity (no Ca+). (Ca++ + MHe+) -dxni•awt AnTse
activity represents the differec betsmen total activity (Q& + 1++) and
activity in the presenc of M++ alone. Assay cinditins described abov, were
linear with respect to both protein and time. Trimthyltln chloride oluticm
were prepared fresh in glass distilled water: 25, 50, 75, 100, and 125pM
final cancentraticroo.

3. RlSUMS

AS sh n in the figure, very low cFtrations of M significantly
depress the Ca++, M++, and (;; + I++)-d~) d t AMTase activities of
nnurablastama GM3320 hozaqemates. At 2 5 p M, thA (Q& + It3++) -dqMncIt
ATrI-se activity (*-"4 is inhibited by greater than 65% in contrast to a 45%
stirulation of the Ca -4Tendent, ?qI-inI4pndent activity (o-o-a); U-reas,
the ?§4+-diendent, C&'-Jndqxmdert A as activity (x-w-x) wax obsrved to
be inhibited b aprctimaey 25%. At 75 ^N, no itnhibition of tw Ca++-
depeident, "j++-iideeien A1Th~ activity was dmerved.- Qt~aas, the
(6ca + WI -4d ent activity was inhibited gmater than 95%. ,-'ly a

mcdexate inhtibitionu of approtmntely 40% of the NJt+-cdsmWxnt, 0(' '
indeerdent activity *as observed at 75 .M •'W. oncentration of greater
than 75 AM fDM in the respective assays resuted in increasing izWtib of
all activities.
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Figure. The ef fect of irnzesirg ammmtr of trimfthytin (Mlf) an cmaý, IIJI,
and (Ca*+ + H)-exdntAlMhs activitia& of rA 9 noz abIlaotcM 003320.
Ca'+-c~em*p-t, ýqý-j Mpedfft ATIF~se activity 4-o-To); !%'!-de~x~dt,
ca+-~idn3%rmet AlXase activity (x-x-%);, and (M~ + Mg 4 ) -~ed~mkit AI~lem
activityI (&-*-0).
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4. DISCSSION

At present, little is known about the mechanism of the neuratoxicity
of TWT. A related cump= d, triethyltin, has been rqorted to inhibit
oxidative pho orylaticn and to decrease the inoorporatiiun of (14C) -g1uo&,s
into MMate and several putative amino acid trasmzitters. 21 Tis might

aoommt for the observed toxicity to cultured rr,1lastma GH3320 cells of
very low concentraticons of TMr. Data presred here indicate that DT may k:
useful as an activator or inhibitar of KAs act 4vity in disrupted tissue
hamogenates. 7his is consistent with the idea that alkyltins, such as •r,
have a high affinity for mmbranes and processes associated with membrarr -As
in the inhibition by Uff of the uptake of =Ttraitters into i2nap m.
These results suort the oontenticn that this opound may be useful b.=

sti~ir~ATP dqependent processes such as n8,rytrauismitter release.
r=,rs "3134 sqest that the C•iý-ATPase, i++-ATPase and f•af + +)-

ATPase activities in synaptic plasma membranes reflect the operat3.v of three
separate enzyme~s. AltI~gh these activities must be studied n greater

detail, their presence sugest the potential use•frnss of this -ell line in
the study of various ATPase dependt neurvc ical processes.

5. CON 1MSICtS

The Ce., ?If+, and (Ca+4 + Pi++) -ATPases are selectively sensitive to
perturbation by ,M su, ggesting a role for these enzymes in the neum-
pathologies irduced by this organotin. The neurorlastnma GM3320 cell cultnre
provides a convenient system with which to study the mehanim of action of a
wide variety of neurotoxic agents and to assess the potential of these enzyms
as dIetect=s of neurotoxins.
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