Bilans energetyczny

Utlenianie cukrow i lipidow



Faza 1

Glikoliza

Faza 2

fosfodihydroksy-

aceton
CH,0OH
0=—C
CH,0PO3?2
Faza 3

2X

glukoza

glukozo-6-fosforan

fruktozo-6-fosforan

fruktozo-1,6-bisfosforan

aldehyd
3-fosfoglicerynowy

P;, NAD*

NADH

1,3-bisfosfoglicerynian

3-fosfoglicerynian

2-fosfoglicerynian

H,0

fosfoenolpirogronian

pirogronian

CH,OH

O,

N OH \
|
H(‘)\l_/OH
OH

CH,0PO52

O

LA | -2 ATP

2-05POH,C
|

< HO )
\_VOH

HO
2-03POH,C

2-0,PO

H

OH
CH,OH

CH,0PO;2

HO 2

OH

(o}

. +2X3ATP

CH,0PO32

o
&

GC—0H

|
CH,0PO52

i 20
(7

C OH

CH,0PO 52
= O

E OPO;2 +2 X 2 ATP

OPO32-

H = 8ATP

CHs



Dalsze losy pirogronianu

pirogronian |

acetylo-CoA

cykl kwasu
cytrynowego
2 CO,

GTP

8 e



Zysk energetyczny z jednej czgsteczki

glukoza . : 3
\, pirogronianu to 3 ATP
i
CH, —C — CO0™ + H* _
Pirogronian Acetyloliponoamid
% CoA-SH
. DEHYDROGENAZA
) , PIROGRONIANOWA
pirogronian 00,
HC —CH— OH
Hydroksyetyl
c H
S N
Utleniony liponoamid H2 S : / ﬁ OIHYDROLIPONG-
acetylo-CoA 0
~«—— Kwas liponowy—> € Lancuch

NAD*

) 3?%&8353@ 2 CHy — €O ~ S — CoA
o AMIDOWA \ Acetylo-CoA
o, lipidy 2

Dihydroliponoamid

NADH + H* FAD



CHy— CO ~U'S — CoA

Acetylo-CoA
0 -
DEHYDROGENAZA I [?YNTAZA CYTRYWANUWAJ
JABLGZANOWA. ¢ —Co00™ CoA—SH
| . o
CH, — 00" CHy — €00
NADH + H* Szczawiooctan ~ H20 Ho (I; — GO0
HO — CH— C0O™ NAD* |
o CHy — GO0
*CH,— C00~ Cytrynian
-Jabiczan
y AKONITAZA
FUMARAZA Fe?*
H.0 Fluorocytrynian Bl CH, — COO
2 |
. ¢ —C00™
H—C —C00” I
L CH— COO0™
00C—C —H cis-Akonitan
Fumaran
FADH, H,0
DEHYDROGENAZA ’ Fe2*
BURSZTYNIANOWA 1 2 A I P / 1 0) b rot AKONTIAZN | | Fe
FAD
S Malonian . .
\ tH, — 600~
g =00 CH — C00™
. Hepn _ |
C‘;E — C00 HO — CH — 00"
rsztynian GTP NAD*  lzocylrynian
- M92+
CoA—SH NADH + H™
GDP + P, DEHYDROGENAZA
SYNTETAZA . W IZOCYTRYNIANOWA
SUKGYMLO.Coh | CHp—C00 .
CH, Arsenian(ll) |CH2 —000
| +H CH — C00™
o=Ccrus—con OHEH co, |
Sukcynylo-CoA BH,— E)O o 0=C—C00"
KOMPLEKS DEHYDROGENAZY | 2 Szczawiobursztynian
o-KETORLUPRFANOWES Gt w2+ | DEHYDROGENAZA
CoA—SH | oo [ZOCYTRYNIANOWA
o0 0=C¢—C00
2

a-Ketoglutaran




udziat poszczegoinych systeméw w dostarczaniu energii (%)

100

metabolizm tlenowy
.......... przemiany beztlenowe (glikoza)
— — — — przemiany z udziatem fosfokreatyny

75 1

50 -

1 \ 1 i i} L 1 1 1 I
10s 30s 1 2 3 4
czas pracy (min)

Ryc. 32. Drogi odtwarzania ATP w komérce migsniowej.
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Ryc. 16-6. Transport i losy glownych substratow i metabolitw lipidowych. WKT — wolne kwasy tluszczowe, LPL — lipaza lipoproteino-
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Number of C ,
Atoms and Number

and Positionof | . Common | :
Double Bonds  iFamily ! Name § Systematlc Name ; Occurrence
Monoenonc acids (one double bond)
16:1;9 o7 Palmitoleic c:s -9-Hexadecenoic In nearly all fats.
18:1;9 P w9 Oleic - (15-9-Octadecenoic : : Possibly the most common fatty acid in
: ' - natural fats.
18:1;9 09 :Eladic trans -9-Octadecenoic : Hydrogenated and ruminant fats.
D|en0|c acids (two double bonds)
18:2,9,12 Cowb Linoleic all-c1s-9,12-Octadecadienoic :Corn, peanut, cottonseed, soybean,
; : :and many plant oils.
Trlen0|c acids (three double bonds)
18:3:6,9,12 w6 y Linolenic  all-cis-6,9,12-Octadecatrienoic : Some plants, eg, oil of evening prim-
; 1 : :rose, borage oil; minor fatty acid in
anlmals
18:3;9,12,15 : 3 :o-Linolenic aII -¢15-9,12,15-Octadecatrienoic ; Frequently found with linoleic acid but
: : - particularly in linseed oil.
Tetraenonc acids (four double bonds)
20:4,58,11,14 L 0o Arachidonic ° aIl -¢15-5,8,11,14-Eicosatetraenoic : Found in animal fats and in peanut oil;

. Important component of phospho-
*lipids in animals.

.......................................................................................................

...............................................................................................................................................................................

20:5;5,8,11,14,17 . w3 ETimnodonic :all-c1s-5,8,11,14,17-Eicosapentaenoic élmportant component of fish oils, eg,
' : : cod liver, mackerel, menhaden, salmon

..............................................................................................................................................................................

..............................................................................................................................................................................

22:6:4,7,10,13,16,19 - ®3 :Cervonic  all-c15-4,7,10,13,16,19-Docosahexaenoic ' Fish oils, phospholipids in brain.
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Bilans energetyczny przemian lipidow

« Kwas palmitynowy (C,;) =129 ATP
« Kwas kapronowy (C;) = 45 ATP (glikoliza 38 ATP)

* Glicerol wchodzi w szlak glikolizy (22 ATP)



