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aenuanuaauaenwsnwowuﬂaarsilsnﬁ\uut - dependent ATPase uUQs
**_l "‘;aa
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®

v ﬂ. o ‘ ] ’
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toxin, carrageenan, dexbnag. streg

ethionine, alkytattg;ﬂ_,,ags
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nts, chlepaform. carbon tetrachloride,
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o v ‘ o ﬂ. ﬂ. L L4 » ' [ o i
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‘v ﬁ' o Al i v o 4
T (geD) Fa13Enn matrix 3ﬂ110ua81n10a1wovaa1uTﬂﬂautasauaa01uzun 3(23
g v v ¢ { o ' ﬁ
~25) Luniysuiusondssnaudaaludn 20 ladigud Fedaulmaidu cholesterol
fundordu phosphotidyl inositel uwasTisiy porin imeagnawadn q (389
a H v v { ¢
\fu chemnel (22, 24, 26) wmiTusululrenouioe ludulseana 20 (dasidun

' ' I.l o 'ﬂ ﬂ. fd ' ﬂ.
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00ﬂ§1ﬂ% acetyl CoA _ G@P (guanosine triphosphate),
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t. Pyridine - linked dehydrogenases A2INT NAD' %30 NADP®
lﬂu co - enzymes uﬂu cytosol uas lulnrouinTe (23, 21

2. Flavin - linked dehydrogenases u?at?aniw flavoprotein
(FP)

3. Ubiquinones %39 coenzymes wanshasaraluluduleg
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ate kinase
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synthase =

Choline dehydrogenésé.- ot
Coeqz‘ﬁle QHz-cytochrome c ;

Cytochrome bs

Fatty acid elongation
enzymes

Glycerolphosphate acyl
transferase

Kinurine hydroxylase

Lysophosphatidy! acyl Cytochrq
.. ienslerase Cytochrarfie ox:dase
' Monoamine oxidase Fatty acyl carpitipe
NADH-cytochrome ¢
reductase Eesg wﬂﬂ‘ngjqﬂi
Nucleoside chrol 3-phosphate
diphosphokinase dehydrogenase

Aconitase

Amino acid activating enzymes
Aspartate aminotransferase
Carbamyl phosphate synthase
Citrate synthase

Enol hydrase

Fatty acyl-CoA synthase

Fatty acyl-CoA dehydrogenase
Fumarase

Glutamate dehydrogenase
B-hydroxyacyl-CoA dehydrogenase.
Isocitrate dehydrogenase

Phosphatidate ketoacyl-CoA thiolase
9 W U NN o e

Phospholipase A ¢ NADH dehydrogenase

Nicotinamide nucleotide
transhydrogenase

Oligomycin-sensitive ATPase
Succinate dehydrogenase

Malate dehydrogenase
Ornithine carbamyl transferase
Pyruvate carboxylase

Pyruvate dehydrogenase

DNA polymerase
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qft 2 wanscsuled Tdsfu waransisenaudu 4 ﬁﬁaé‘lu‘lﬂnaaum?a
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CAvers, C.J. (1986) molecular cell biology.P 3351
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4. Cytochromes {Jultsfufii heme group  Hiwan (Fe) uara1ad

noswas (cw Judrulsenay
5. Tddu iron - sulfur Foiduaridnarefu-delalasisuniodian

aa & '
AT79% NUINAN WAy sulfur Lﬁuavuﬂ1unau (27, 29)

miaslalaTiaunTodiaAnTouan NADH 1ﬂéaon§nautﬁﬂaauéﬁunwsdodwu

Tdmouw 1) 9 nuamdndiasrend a\? LUTH nw1nﬁ1wuxuununaafﬂ7naun1a1u
1uTwnautﬂsanﬁn11nwauan a ion gradient) Wav/w3om) ¥
nwaiu1uTnnauLﬂtaua11 uau;mat 43N (membrane potential)
FordnanTdanoudofis B A ATRETET I L1
\ﬂéauﬁwutuuLusu Acentrahion gradzent uas
membrane potentis
electrochemical pre .
#lularouineay (consgrve) 1 - aaed 90 pniwnlilunnsadne  ATP
Tas  Tisnouasiadounsul ' wia FF_ - ATPase (23,

25) mﬂnnauma 21 : uldsnu ﬂumummwﬂuﬁ'wﬂwnan 3

T @m F Wi F,
| ) m-p. Fuas e aunmﬁu knob
nanutansnsﬁunﬁunuenq?unu1nanwsaswa ATP aesﬂn s<zz) iuRansin

Tz!'mauﬂauwﬂ xﬁwﬁnﬂ?ﬂ?ﬂmwgl 'Tﬂzﬁ ansemunizadne

ATP 178071 gHosphorylation n}aumw

ARANT I ll‘lﬂﬂ'ﬂmﬂ%]

ATP synthase (- ATPase )

ADP + Pi + H' ¢ ¥ OOATR ¥ Hzﬂ
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nTEuuN1TAIN1d 1 aANTONIIN NADH wla FADH, daanﬁmauwwuan?dnwsnwa
1anxnﬂa1ua ( tightly coupled ) UNTEUIUNITATIY ATP 97N ADP uas Pi i
t3am1 oxidative phosphorylation % sin34s lomswmradasiud vo snsernunns
nousd @ ﬁ 1930 ﬂaqnuaaxsuuaoaw miatre ate luluTarouinedasonds
MTEINUMTNG 2 % FeuwdAenasinefemanuduiudias 2 nsauaun11unﬁunaau7unu
1uﬂaauutauaTﬂaunanawn1an7iwaaanqv peter Nitchetl lul a.4.1961 Foi5an
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Tﬂsnauuwnxuu;usunu1uawnr:asﬂaiaeq,naxifzsz;iu fl%iAn proton electro
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NN1INNNTAIDL AARTON

'la msnmaﬂmaumuunaumsmn

wro onll‘.v#:V?'h-ce nna'mﬂu free energy
4ls m‘ﬂnm&\ﬁmw‘l'mun 6,7 (24) uay

y P uay pi Tngisulas ate synbhase
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A..IJ-

L9 glutamate Ut malaté, /a-hydroxybubyrabe tuannaanﬂﬂﬂaaaﬂﬁms
wialaasinTaing ATP 3 Tmanm,b:mnaumﬂwﬂﬂﬂ (30) @7u succinate

nnaanﬂmuaaaﬂn&m 18 2 lu 1Y = ate WA TMPD UNU3e

athe At 1a 1 Titana neticliass asmie 3 ti\é@ﬂﬁﬂﬁ
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u

'mﬂfwao‘luTnaamma‘ﬂ‘muuuw\»mu mmln 8 27)

msaaﬂjémammuganmg w EJ flﬂfimnhaammuﬂwu
fudns W Em ﬁﬁjﬁwm aﬂﬂnmmawao
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4 ADP awnmsma'la%aﬂao amwuwan‘n state 4 pasnirabion wimm
AP $a3amamnslass iuduiudo AP an phosphorysted 1% ATe FoiFananioe
11 state 3 w30 active respiration siaua‘ws'iﬁnwmuqunwma'lq (res-
piratory control index, RCD w1 ldendndrudnsimanalsveslalnrouiaia

1] ‘ v v
D03 ADP (state 3) WiIMigsnTIn1ImnalatNolull ADP (state 4) ATUALUIY
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7 7 AT proton gradient
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CDonald, P.S. (1987) Cell and Moleculsr Biology 3rd]l
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mmwaﬂﬂnaautma 'rm tightness 1990117 coupling 'mnw oxidation
way Dhosnhorylabion n11uTnﬂauxﬂsanunwu1uﬂ ntannu11u1utnﬁ1ﬂ (aging)

A1 RCI QBW\ 1\“\311891’)’\”')'\ mwmm‘m‘lum‘saﬂa ATP anaouutaa
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atractyloside (plant glycoside) Was bongkrekic acid (anti-
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