POS 004-56

CADMIUM AS POWERFUL INHIBITOR FOR CAZ+ AND PHOSPHATE
THRARSPORT TH RESPIRING RAT LIVWER MITOCHOHDRIA [RLM]).
R.Kiehl, Institut fir Physiologische Chemie der Ruhr-
Universital Bochum, D-4630 Bochum, FRG

CdZ+ has been reported to reversibly uncouple (stimu-
late oxidation and turn O5-ATPsynthetase inte an O5-ATP-
ase) in RALM at 2n atomf/mg RLM, whereas concomitantly indu
ced active swelling as well as Cd2#-binding and accumulz-
tion could not be reversed. Above 4n atom/mg, GCd2+ inhi-
bits respiration essentially from the inside by acting on
complex I11 activity. Ca2+ and Pi-content of ALM are
stronaly decreased (30 and 80%) at essentially the same
concentration stimulating oxidation and ATPase activity.
Cdé* does not have, as uncouplers do, any effect on isola
ted 05-ATPsynthetase activity. CdZ'-induced active swel-
ling is in size similar to the one induced by Cact and Py
and about half the extent obtained with NSPM{20 nmal/ma),
which blocks almosi totally all SH-dependent transport
activities {20 to 80 nmol/mg). The 5we1l}n 1% strang]y
inhibited (totally in the presence of Cac*) by ruthenium
red (2 nmolfmg) at concentrations abelishinn Caz*£?1-1q~
duced swelling and to 50/40% CaZ+/Pj-uptake. Swelling is
slowed down by NEM (30 rmolfmg), which oives rise to con-
traction upon CaZ*-addition (Pﬁ;preSEnt} and inhibition
of Ca/Pj-uptake to about 30%. Cd¥* alone partly reduces
extent of NSPM induced swelling. Cd<?/Fi-induced stimula-
tion of RLM oxidation rate is prevented to about 90%
[100%) in oligomycin {o1i/ADP) treated RLM similar to the
Cal+/Pi-induced one, Tt is concluded that CdZ* binds at
the high affinity Cal*-transport and the P /H* -symport
system in here trigogering membran transition. The induced
Cd24-effects are similar to the reported effecls induced
by diamide. KSPH also shares some effects with Ld2 or di
amide. The common denominator of these reactians m@y_h&
the impariment of the SH/55-balance by the SH 5pec1f1;
reagents hindering membran transitions needed for active
transport as well as for ATP synthetase activity.
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LIPOPHILIC GROUP TRAPPING REAGENTS AND "HIGH ENERGY
COMPOUNDS" AS USEFUL PROBES FOR MEMBRAN ASSOCIATED
FUNCTIONS i
Kiehl, R., Institut fiir Physiologische Chemie der Ruhr-Uni-
versitdt Bochum, 4630 Bochum

I started some years age to search for chemical reagents,
which would be highly reactive and able to trap nonde-
structive as well as selective funectional groups in lipo—
philic environment [1 ]. The idea was to get more insight
into the chemistry of some membrane associated functions of
mitochondria: energy transfer and energy utilization [(ion
transport and ATP synthesis}. — One approach is the use
of lipephilic compounds where lipophilic binding and chemi-
cal reactivity are combined. | = mhesize{q sensitive rea-
gents for electrophilic groups (=X, =Y ~XL"), the best one
proved 1o be N-tert. butyl-N'-n-rnonylthiourea (NBTU]).
NBTU is a powerful non-protonophoric uncoupler in mito-
chondria. The oxygen analog N-tert, butyl-N'-n-nonylures
(NBU) is ineffective. Compa ring studies with the H —trans-
fer inhibiter dicyclohexylcarbodiimide (DCCD) reveals that
NBTU is acting at the same site, in here blocking by a
different mechanism energy transfer in the ATP synthetase.
The change from inhibitor to uncoupler molecule depends
on stepwis transition from one chemical FLH]C ion to ano-
ther ;-fj 8 -y to -NH-CO-NH-, and -NHE'CE_NH-). The
most  sensitive and selective probe for detection of
brane associated thiol-dependent transport activity is the
lipophilic thiol reagent N'—[N"—n—nonyl——é—sulfarkioyiphe:ﬂyll
—maleiﬂide (NSPM)}. Phosphate-,adenine nuclestide-, as well
as Ca” —transport activities are blocked with the compound
by covalent modification of the involved proteins [2]. But

memi—

ene  has to be careful: NSPM interacts alse with high
affinity nucleotide binding sites {MADH-DH, BOXY-DH, or
ATP  synthetase) by its structural similarity with the

adenine moiety of the nueleotides (compa ring studies with
the analog compound N'-acetyl-N'"-n-nonylsulphanilamide,
ANSA). — Another type of approach is the use of "high
energy compounds'". Very useful approved to be the Erergy
transfer inhibiter picrylacetate (PA) [3]. PA is not only a
highly reactive acetylating reagent but also very selective
by its possibility of charge transfer interaction with other

aromatic systems. It is able to trap functional aroups
involved in a chemical intermediate cascade from redox
reaction te phosphorylation by functional group exchange
or by transacetylation ({(with tyrasin). PA shifts the low
Steady state |evel of chemical intermediates toward the
inhibitor trapped site. Beside the= possibilities it is an

useiul reagent for amino arocup  (lys) medification.
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