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2 ATP? ﬁ BIOAOYIKé épyo
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2 MupoOTAQUAIKS [ 2 TOAOKTIKO ]

LDH

Avoepoflia YAUKOAUON

TeAeoAoyia Tou YOAQKTIKOU
ouveXIon TNG YAUKOAUONG Kal d1atnpnon TnG
TTAPAYWYNG EVEPYEIOC OTO UTTOCIKO KUTTOPO.

Kataywyn aTtro Ta TTio apxaia KUTTapa TTou
avamTuxXonkav o€ atpoc@alpa xwpig O,
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Avagpofia YAUKOAUGON - YOAOKTIKN CUMWON
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TTOU OTEPOUVTAI MITOXOVOPIWV
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['AUKOAUGN, OXNUATIONOG YOAQKTIKOU:

O¢soBaoika oudETepeC avriOPATEIC



NMwg TTPOKUTTTEI N METABOAIKN O¢EWON;
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['AUKOAUGN, OXNUATIONOG YOAQKTIKOU:

O¢soBaoika oudETepeC avriOPATEIC

H udpoAuon tou ATP
gival UTTEUBUVN YIa
TNV gupavion H*
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FAUK6Zn Pwopopuliwon Mndeviki karavdiwon H
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FAUK6Zn Pwopopuliwon Mndeviki karavdiwon H

Ymoorpwuaro orn mapaywyn twv 2ATP
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H,O
2 NAD 2ADP3 +2HPO,% +2 H*
2 NADH+2 H*
2 MupooTa@UAIKS

/ Euepavion
2 véwv HY
//ezw—-—--\\ )
IMupooraguAikr 2 CoA-SH + 2 NAD* \,/
Ag”‘s(g%‘ﬁ;’“"” <_> 2 NADH+2 H*///
i\—> 2co, ,°

2 AkeTuho-CoA 7

/
/
/

4 .
¢ Mndeviko
L iooluyio H*
kL

Xwpig o¢Ewan



FAUK6Zn CPwacpoprAlwan Mndevikn Karqva/\wan H
YmooTpwuaro orn_mapaywyn twv_2ATP
2 ADP? z////’__g
2 ATP* = > | BIoAoyIkO £pyo
H,O
2 NAD 2ADP3 +2HPO,% +2 H*
2 NADH+2 H* ‘
2 NMupooTaAPUAIKO ” > 2 TaAAKTIKO
: v
/ Eu’(paw on TeAIKO pETABOAIKO
véwv H* g
pp— poIoVv
///////*ZH T T - ‘
~SL7 Aiaripnon 2 véwv H*
MMupoaTaQUAIKT] 2 COA-SH + 2NAD™ , < A <
Aei5p0oyovaoT , MEXPI TOV UETABOAIONO
2 NADH+2 H* ,

(PDH)

Xwpig

i\—> 2 CO,

2 AKeTuAo-COoA

/
/
/
/

/
/

/
/

% .
¢ Mndeviko
P iooluyio H*
kL

og¢Ewon

2 TTUPOOTAQPUAIKWY -
0 2 yaAakTika -

MeTaBoAIKA o¢Ewaon
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2 ADP?
2 ATP#+ > | BIoAOYIKO épyoO | < 30 ATP*
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H aitia Tng Trape¢nynong

Biochemical and Chemical Equations
Are Not Identical

Blochemists write metabolic equations in a simplified
way, and this is particularly evident for reactions in-
volving ATF. Phosphorylated compounds can exist in
several lonization states and, as we have noted, the dif-
ferent species can bind Mg®*. For example, at pH 7 and
2 nmngzt ATP exists in the forms ATP*~, HATP®",
H,ATP®, MgHATP ", and Mg-ATPF. In thinking about the
biological role of ATP, however, we are not always In-
terested in all this detail, and so we consider ATP as an
entity made up of a sum of species, and we write its hy-
drolysis as the blochemical equation

ATP + H.0 — ADP + P,

where ATP, ADF, and P, are sums of species. The
corresponding apparent equilibrium constant, Ko =
[ADP][F,)/[ATP], depends on the pH and the concentra-
tion of free Mg®*. Note that H* and Mg** do not ap-
pear in the biochemical equation because they are held
constant. Thus a biochemical equation does not balance
H, Mg, or charge, although it does balance all other el-
ements involved in the reaction (C, N, O, and P in the
equation above).

We can write a chemical equation that does balance
for all elements and for charge. For example, when ATP
is hydrolyzed at a pH above 8.5 in the absence of Mg®™,
the chemical reaction is represented by

ATP*” + H;O — ADP*~ + HPO;” + H*

The corresponding equilibrium constant, K =
[ADP*”|[HPO; " |[HT)/[ATP*"], depends only on tem-
perature, pressure, and lonic strength.

Both ways of writing a metabolic reaction have value
in biochemistry. Chemical equations are needed when
we want to account for all atoms and charges in a re-
action, as when we are considering the mechanism of a
chemical reaction. Biochemical equations are used to
determine in which direction a reaction will proceed
spontaneously, given a specified pH and [Mg**], or to

calculate the equilibrium constant of such a reaction|

Lehninger Principles of Biochemistry 6th Edition
by David L. Nelson and Michael M. Cox




AiTia YOAOKTIKANG 0¢Ewong (TraBo@uo/Kr KaTaTagn)
YTTEPTTAPAYWYI) KAl HEIWPEVN KATAVAAWGN CUXVA OCUVUTTAPXOUV , AAAQ hia KUPIAPXEI.
A. Kupiapxn n utreptrapaywyn

Avemapkng¢ mapoxn O,:10TIKI) UTTOAPOEUCT, OOBapr) UTTOZUYyOVaIlia ,
onAntnpiacn pe CO, ocoPapn avaipia (Hg<5 gr/dl), cnwn

Auénon avaykwyv O,: Bapeid GOKNON, OTTACUOI, Piyog UTTOBEPUIaG

Auénuévn mapaywyn xwpic urroéia. 1 NADH/NAD* (ai@avoAn), |Apactnpiotnta
PDH, diatapayxr avaTTveEUOTIKNG aAUCiOas (QVTIPETPOIIKA QAPUOKA, QVETTAPKEID
pIBoPAARivNG, OUYYEVEIGC EVCUMIKEG QVETTAPKEIEG, ONANTNPIOCN UE KUAVIO)

Atmroouleuén oSeIOWTIKNG WO POPUAIwoNG (papuaka: PETQOPUIVN, OAAUKIAIKA,
TTPOTTOPOAN, AIVECOAION)

D-yaAakTIKr) 0¢€waon (TTpolovTa HETABOAICHOU udATAVOPAKWY ATTO MIKPORIa ToU
EVTEPOU OE KATAOTAOEIC EVIEPIKAG OUOATTOPPOPNONG— CUUTITWUATA aTTo KN2)

B. Kupiapxn N MEIWMPEVN OTTONAKPUVON

2.0[3apr NTTATIKN AVETTAPKEIQ

2. UYYEVEIC EVCUUIKEG QVETTAPKEIEG TNG YAUKOVEOYEVVEONG
[. Mnxaviouog acapng

2.aKX. AlaBATNG, veoTTAAOMATIKA VOOOC
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[TpoyVWOTIKN CNMACIA TWV ETTITTEOWV
YOAOKTIKOU OTO Qi

A€EIKTNG ooBapOTNTAC TG KATAOTAONG TOU 0BEVOUG Kal
OnNUAVTIKA TTAPAPETPOG TNG OPXIKNG AcIoOAOYNOoNG.

Ooo uynAoTepa Ta ETTITTEDA, TOOO XEIPOTEPN N TTPOYVWON.

Aucnon arro TTPONYOUMEVN TIMN, OKOUN KAl EVIOG
(PUOIOAOYIKWYV OpPiWwYV, TTPOOIWVICElI KOKN EKBaaon.

H TTapakoAouBnon Twy aAAaywyv gival OEIKTNG TNG
QATTOTEAECMATIKOTNTOG TWV METPWYV BEPATTEIOG.

ApapaTiki avgnon TG BvnoiuotTnTac, 0Tav N
UTTEPYOAQKTAIMIO OIATNPEITA.



OepATTEIa YOAOKTIKNG 0EEWONG

METpa avavnwng kai BEATiwoNG TNC IOTIKNG Apdeuong Kal
0gUYOVWONG: KapdIaKK TTapoxl], OYKOGC KUKAOpOpIag, TTiTreda
Hb, PaO, — dlaocwAnvwaon, av XpelacOEi.

METPO OTOXEUMEVA OTIC QUTIEG:

Alaxeipion appubuiwyv

[TapEpBaon yia ocu Euppayua

Oepatreia yia onwn: avTiBIOTIKA ri/Kail XEIPOUPYEIO
XEIPOUPYEIO yIa TPAUUA, IOTIKH I0XAIMIA, TOCIKO MEYAKOAO
AlgokaBapan yia atTTodakpuvon TOEIVWY N POaPUAKWY

Aev TTPETTEI VO OTTOTEAEI KUPIO BEPATTEUTIKO OTOXO N Ocualyia
kaBauTn. Nopidw, €ival dikaloAoynuEVO, 00O N TTPOCTTABEIN
owTnpiag Tou acBevouc auveyileTal va dlopBwvovTal aKPAiEC

TIMEG.



