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Volumes of Body Fluid Compartments

Intracellular volume: 24 L (60%)

Extracellular volume: 16 L (40%)
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 28 553 53 107 0.5x 107
Mg™ 1.7 0.85 1.0 0.5 1.8 0.9 7.0 335!
cr 104 104 114.7 114.7 1114 1114 3 3
HCO; 24 24 26.5 26.5 2557, 25.7 10 10
SO 1.0 0.5 152 0.6 11 0.55 - -
P 2.1 122% 233 1535 2.2 1223 107 57t
Protein 15 1 8 0.5 16 1 40 2.5¢

Organic anion 5 5 5.6 5.6 53 5.3 - -
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Vitamin Functions Deficlency disease
Lipid- Soluable
A Retinol, Visual pigments in the retina; regulation of gene expression Night blindness, xerophthalmia;
B — carotene and cell differentiation (8 — caroteneisanantioxidant)  keratinization of skin
Maintenance of calcium balance;l enhances intestinal _ . . L
D Calciferol bsoroti fCa 2t and mobilizes b . I Rickets= poor mineralization of bone;
absorption ota — and MODILZES bone mineral, osteomalacia= bone demineralization
regulation of gene expression and cell differentiation
E Tocopherols, Antioxidant, especially in cell membranes; roles in ~ Extremely rare- serious neurologic
tocotrienols cell signaling dysfunction
Phylloquinone: ~ Coenzyme in formation of y-carboxy- glutamate in  Impaired blood clotting, hemorrhagic
menaquinones enzymes of blood clotting and bone matrix disease
Water- Soluable
Coenzyme in pyruvate and o — ketoglutarate Peripheral nerve damage (beriberi) or
B, Thiamin dehydrogenases, and transketolase;l requlates C1 ™~ central nervous system lesions
channel in nerve conduction (Wemicke- Korsakoff syndrome)
B Riboflavin Coenzyme in oxidatjon and reduction reaqtions (FAD Lesions of comer of moutl_l,. lips, and
2 and FMN); prosthetic group of flavoproteins tongue, seborrheic dermatitis

Coenzyme in oxidation and reduction reactions,

Nicotinic acid, Pellagra- photosensitive dermatitis,

Niacin _. "~ . functional part of NAD and NADP; role in . .

nicotinamide X . . . . depressive psychosis

intracellular calcium regulation and cell signaling
Pyridoxine, Coenzyme in transamination and decarboxylation of . ] ] 3
. : . ; . Disorders of amino acid metabolism,

B pyridoxal, amino acids and glycogen phosphorylase; modulation convulsison

pyridoxamine of steroid hormone action

Folic acid Coenzyme in transfer of one- carbon fragments Megaloblastic anemia

Pemicious anemia= megaloblastic

Coenzyme in transter of one- carbon fragments and s il Qe o s el

5 .
12 Cobalamin metabolism of folic acid

cord
. .. Functional part of CoA and acyl carrier protein: fatty Peripheral nerve damage (nutritional
Pantothenic acid . : . g >
acid synthesis and metabolism melalgia or “buming foot syndrome”)
Coenzyme in carboxylation reactions in g
H Biotin gluconeogenesis and fatty acid synthesis; role in A 0 adl oafoliyatar

; metabolism, dermatitis
regulation of cell cycle

Coenzyme in hydroxylation of proline and lysine in Scurvy- impaired wound healing, loss
C Ascorbic acid collagen synthesis; antioxidant; enhances absorption of of dental cement, subcutaneous
rion hemorrhage
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H.C
3
HC. CHy CHy  CHy
CH CH; CHy ° 3
3 B-Carotene

Hscifga\/‘\/\/\/ CH,OH 3(5?3\/\/\*/
Retinol Retinaldehyde
HC CH3 & 3&"\)\

All-trans-retinoic acid HyC /ﬁ
COOH

9-cis-retinoic acid
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B — Carotene(antoxident)

Retinol ———> Retinylphosphate

(steroid hormone) (glycoprotein synthesis)

|

Retinal

(visualcycle)

|

Retinoic
(steroid hormone)
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ISOMERS - EPIMERS
Have the same molecular formula Differ at one of several asymmetric
but different structures carbon atoms
I . ] e gho
CONSTITUTIONAL ISOMERS STEREOISOMERS H—C—OH HO—C—H
Differ in the order of attachment of atoms Atoms are connected | |
) H “:mesmotdetbm | HO—(I:—H HO—(I:—H
o - CH;0H DR —— H—C—OH H—C—OH
H—C—OH ?=O H—?—OH H —(lt— OH
D-Mannose
Glyceraldehyde Dihydroxyacetone Cose
(CsHOs) (CsHgOs) (CeH120¢) (CeH1206)
|
Nonsuperimposable mirror images Isomers that are not mirror images I that differ at 3 new
0\\C/H o§c/|.| Ia{o c|uo asymmetric carbon atom formed on ring dosure
| | Ho—clz—ou H—(l:—OH CH,0H
H-—C—OH HO—CI—H H f_o" HO—— f_H
éHzOH CHOH u—<|:—on u—f—ou o
0-Glyceraldehyde  L-Glyceraldehyde L L HO OH
(C:He0y) (C:He03) L
CH,0H CH,0H
D-Altrose 0-Glucose a-D-Glucose
(CeH1206) (CeH120¢) (CeH1209) (CeHy20¢)
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Respiratory electron
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-ADP-ATP translocase
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«Other membrane

transporters

*Many other enzymes
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*Many soluble metabolic
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(a) Specificity

Signal molecule fits
binding site on its
complementary receptor;
other signals do not fit.

(b) Amplification
When enzymes activate
enzymes, the number of
affected molecules

increases geometrically
in an enzyme cascade.
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\/

Receptor

|

Effect

Signal

Pl JBS sl 5 g
L . Signal
(c) Desensitization/Adaptation 1
Receptor activation triggers @

a feedback circuit that shuts ® Receptor
off the receptor or removes
it from the cell surface.

Response

(d) Integration

When two signals have
opposite effectson a
metabolic characteristic
such as the concentration
of a second messenger X,
or the membrane potential [Receptor| (Recepto

V.. the regulatory outcome 1 2

results from the integrated s |

input from both receptors. \T[X] ortV,, UXJorl ij

Signal 1 Signal 2

S
Net A[)i] orV,

Response
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