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Volumes of Body Fluid Compartments

Intracellular volume: 24 L (60%)
Extracellular volume: 16 1 (4004

SELT I VUIMIIIS. IV R TV V)

Interstitial volume: 11.2 L (28%)
Plasma volume: 3.2 L (8%)
Transcellular volume: 1.6 L (4%)
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Electrolyte Concentrations in Extracellular and Intracellular Fluids

PLASMA INTERSTITIAL FLUID PLASMA WATER CELL WATER (MUSCLE)
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
Na* 140 140 1453 145.3 149.8 149.8 13 13
K" 4.5 4.5 4.7 4.7 4.8 4.8 140 140
Ca" 5.0 25 28 28 53 L) 107 0.5x 107
Mg™ 1.7 0.85 1.0 0.5 1.8 0.9 7.0 35
cr 104 104 114.7 114.7 111.4 111.4 3 3
HCO; 24 24 26.5 26.5 2557, 25.7 10 10
SO 1.0 0.5 1.2 0.6 1.1 0.55 - -
P 221 122% 23 1535 252, 1225 107 57t
Protein 15 1 8 0.5 16 1 40 2.5¢
Organic anion 5 5 5.6 5.6 53 53 - -
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Monoamino, monocarboxylic

el slaosnl gomaiws 4 58 2K

Unsubstituted
COO™~ CO%‘ COO™ COO~ COO™~
+ + + + +
H,N—C—H H,N—C—H H.N—C—H H,N—C—H H,N—C—H
H CH, CH CH, H.C — CH
H.C CH, CH CH,
H,C  CHy CHy
Glycine L — Alanine L — Valine L - Leucine L —Isoieucine
Heterocyclic Aromatic Thioether
COO~ COO~ COO~ COO™
H Y C— CH‘— + 4 + +
H HN—C—H HN—C—H HN—C—H HN—-C—H
H,C '
LS G CH, CHy CHy CH,
H ;I COO~
i ™~ CHy
, | HN S
OH CH
L —Proline L —Phenylalanine L —Tyrosine L —Tryptophan L —Methionine
Hydroxy Mercapto Seleno Carboxamide
COO~ COO™ COO~ COO™~ COO~ COO™
+ \ + | + | + | + | + |
H,N—C—H H,N—C-H HN-C-H HN-C-H HN-C-H HN C—H
\ | | | |
CH, OH HC - OH C‘HY C‘HY C‘Hr C‘HY
|
CH, SH SeH C— NH, CH,
|
- C— NH,
(0]
L —Serine L — Threonine L — Cysteine L —Selenocysteine L — Asparagine L — Glutamine
Monoamino, dicarboxylic Diamino, monocarboxylic
COO0~ COO~ COO~ COO0™ COO™~
+ + + + +
H,N-—C—H H.N—C—H H,N—C—H H.N—C—H H.N—C—H
CH, CH, CH, CH, CHy
o0~ CHy CH, CHy ookl
COo0~ CH; CHy — NH
CH, NH
*NH, c
4
H, N NH;
L — Aspartate L — Glutamate L —Lysine L — Arginine L — Histidine
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Glucose "0—;'-”2 Preparatory phase
0, '~ 12t 1.
first ‘pr ‘H H "‘ Ph phory n of gl
priming @ Lol OH H and its conversion to
reaction i HO OH  glyceraldehyde 3-phosphate
ADP 32
H_ OH
Glucose 6-phosphate ®—o—H;
0, =
H A H @ Hexokinase
OH H
® HO OH @ Phosphohexose
H OH isomerase
Fructose 6-phosphate (®)—0—CH; O, CHy—OH
second m H HO @ Phospho-
priming W H OH fructokinase-1
reaction ADP OH H
Fructose 1,6-bisphosphate ~ (®—0—CH, CH,—0—®) @ Aldolase
cleavage H HO :
of 6-carbon H @ Triose
sugar phosphate phosphate
OH H
tothe 3-carbon  (©) isomerase
sugar
phosphates
P
Glyc Idehyde 3-phosph ®_o_c"1_<l:”_(\
+ on H
Dihydroxyacetone phosphate ®-o—cu,—<i—cu,on
o
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Glyceraldehyde 3-phosphate ®-°—ﬂh—‘i'”—<§‘

+ OH
Dihydroxyacetone phosphate ®-o—<n;—i—ouon

=l e umalil

| Payoff phase
P Oxidative conversion of
Glyceraldehyde 3-phosphate (2) ®-0—0‘z—1"—< glyceraldehyde 3-phosphate
2P; H to pyruvate and the coupled
oxidation and 0 2NAD* formation of ATP and NADH
phosphorylation 2 0 + K
P @ Glyceraldehyde
1,3-Bisphosphoglycerate (2) @-o—c»,—iu—c\ 3-phosphate
first ATP. 2ADP on °o® dehydrogenase
forming reaction
substrate-level ’® 20 - (@) Phospho-
3-Phosphoglycerate (2) ®-o—<u,—?u-< z:yteme
o nase
OH
@ ]I 0 @ Phospho-
04 lycerate
5 Ha=CH=—C gly:
2-Phosphoglycerate (2) i 2 ‘l, s ek
2H,0
®]f = é) 0 @ Enolase
7
Phosphoenolpyruvate (2) CHy w= C—C
L 2ADP L e Pyruvate
\ ‘.. \ é) kinase
’0
Pyruvau (2) C"’_i_c\o_

il 23 Ojge d 5dsSIS 5 sdlolae
Glucose + YNAD ™ + YADP + Ypi — Ypyvuvate + YNADH + YH " + YATP + YH o

Extracellular matrix .
and cell wall Glycogen, (10 successive
" reactions)
polysaccharides starch, sucrose hypoxicor !
;"/ [2Pyruvate] \wndi:lons
synthesis of aerobic
structural storage 2 Ethanol +2€0, \:ondhlom
polymers Fermentation to ) 2C0;  Fermentationto
ethanol in yeast lactate in vigor-
2 Acetyl-CoA ously contracting
le, in erythro-
P 3 citric cytes, in some
oxidation via oxidation via acid other cells, and
pentose phosphate cycle in some micro-
glycolysis i
pathway ’ organisms

4C0, +4H,0

. Animal, plant, and many microbial
Ribose 5-phosphate Pyruvate cells under aerobic conditions
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ATP synthase  guter membrane
(FoFy)

Impermeable to most

small molecules and ions,

including H*

Contains:

Respiratory electron
carriers (Complexes I-1V)

«ADP-ATP translocase

-ATP synthase (FF,)

-Other membrane

transporters
: ©. N Matrix
o — ! Contains:
' : Pyruvate
. ™ }|  dehydrogenase
‘ — ‘-Chrk acid
e ‘Al
P T % 1/ cycle enzymes
: “  «Fatty acid
3 ~ p-oxidation
enzymes
Amino acid
Ribosomes oxidation
enzymes
Porin channels DNA, ribosomes
*Many other enzymes
-ATP, ADP, P, Mg**, Ca?*,K*
*Many soluble metabolic
intermediates
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