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OXIDATIVE PHOSPHORYLATION

SIRIWAN PHRUKUDOM : UNCOUPLING ACTION OF ACTIVE CONSTITUENT OF

Usnea siamensis ON MI'_IOCHONDRIAL RESPIRATION AND OXIDATIVE

PHOSPHORYLATION. THESIS ADVISOR : ASSIS. PROF. WITHAYA JANTHASOOT,

ASSO. PROF. NIJSIRI RUANGRUNGSI, 136 pp. ISBN 974-582-938-2

The effects of active constituent of Usnea siamensis on oxidative

phosphorylation in isolated rat liver mitochondria have been investigated.

It was found that the active constituent of Usnea siamensis had a biphasic

effect on respiratory activity of rat liver mitochondria supported by NaD -
linked substrates or succinate. Low dose showed stimulation but high dose
inhibited mitochondrial respiration. This compound also exhibited some
important characteristics of classical uncouplers of oxidative phosphorylation,
e.g. the ability to abolish the coupling of substrate oxidation and ATP
synthesis, caused loss of the respiratory contral, lowered ADP/O ratio as
well as RCI value, reversion of both oligomycin and atractyloside inhibited
state 3 respiration and activated the oligomycin-sensitive ATPase activity.
However, this compound had some different effects from clasical uncouplers of
the DNP-type, e.g. its action was almost uneffected by varying pH of
incubation medium from 6.8, 7.2 and 7.6, its respiratory activity was
enhanced in Mg2+ free medium. The respiratory stimulation of this compound
was antagonized by bovine serum albumin. From this study the molecular

mechanism of uncoupling effect by active constituent of Usnea siamensis is

> unclear but might be partially related to the protonophoric effects.
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ARANT :
adenosine-5’diphosphate
adenosine-5’-triphosphate

atractyloside

bovine serum albumin

degree Celsius

carbonyl cyanide m-chlorophenylhydrazone
dimethylsulfoxide

2,4-dinitrophenol
5,5’-dithio-bis-2-nitrobenzoate
dithiothreitol

flavin adenine dinucleotide

reduced flavin adenine dinucleotide

flavin mononucleotide

centrifugal force unit (gravity)

glutamate

proton
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a'laﬁmaarmuanumuasn'wa (aa)

HEPES = N-2-hydroxyethylpiperazine-N’-2-

ethanesulfonic acid

: 2 CNER = 50% inhibition

K" = potassium ion

Mal = malate

M = molar

mM ‘ = millimolar

ng = milligram

Mg2+ = magnesium ion

min = minute

ml = milliliter

mOsm = milliosmolar

uatom = microatom

us = microgranm

ul = microliter

uM = micromolar

N = normality

Na = sodium

NAD" = nicotinamide adenine nucleotide

NADH = reduced nicotinamide adenine nucleotide

NADPH = reduced nicotinamide adenine nucleotide
phosphate

patom = nanoatom

0 = oxygen

oligo = oligomycin

Pi = inorganic phosphate



. - d . 0 3
A1atunadnguansELard18a (Aa)

RCI , = respiratory control index

RPM = revolution per minute

SUC = 'succinate

TMPD = N,N,N’,N’-tetramethyl-p-phenylenediamine
w/v = weight by volume

/ = per

% = percent

| v
]

greater or equal
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