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Table 43.1 Age-Related Variation'in Total Body
Water and ExtracellularFluid as Percent of Body Weight

(MULTIPLY by 10 for mL/kg)

Age TBW (%) ECF(%) Blood Volume (%)
Neonate 80 45 9

6 months 70 35

1 yedr 60 28

5 years 65 25 8

Yaung adult (male) 60 22 v

Young adult (female) 50 20 7

Elderly 50 20

In pregnancy, blood and plasma volumes increase by 45% and 50%,
respectively, by term

ECF, extracellular fluid; TBW, total body water.

Data from Jones JG, Wardrop CA. Measurement of blood volume in
surgical and intensive care practice. Br J Anaesth. 2000;84(2):226-235;
Chumlea WC, Guo S5, Zeller CM, et al. Total body water data for white
adults 18 to 64 years of age: the Fels Longitudinal Study. Kidney Int.
1999;56(1):244—-252; Baarsma R, Hof P, Zijlstra WG, et al. Measurement
of total bodywater volume with deuterated water in newborn infants.
Biol Neonate. 1992,62(2-3):108-112; and Ellis KJ, Shypailo RJ, Abrams SA,
et al. The reference child and adolescent models of body composition. A
contemporary comparison. Ann N Y Acad 5¢i. 2000;904:374-382.
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Fig. 43.1 Distribution of total body water between fluid compart-
ments. “Sequestered” extracellular fluid (ECF) refers to water associ-
ated with bone and dense connective tissue or within the transcellular
compartment and therefore not immediately available for equilibra-
tion with the other fluid compartments.

13 5 gh el ide i 43 5 (ECF) Jlur )l mle
Lol o lalias 53 &7 s o8 e s 63l e Jols :(Interstitial Fluid - ISF) J ooy e

.)J‘J J‘J‘s



03101 (53 Hleysgils g Calg)yxa) :IEW Jnd

25954 0T 5 (b Jold 3 5 on Jals 1 ladly oo c(Intravascular Fluid) 3y e Js1s sl o
(A dal g osls b 5 aslal 3) 5,05 51 3 (subglycocalyx) SIS S Y

S e GLA sl s ‘u"u‘)? s Slale JoLa (Transcellular Fluid) Jslwss)s GLA o
.c.-.ﬂﬁ,,w;ﬂu#;t Slale ol .l 3,5 5 5 Bliws b Slule 5o duais b ¢t Y5 «(CSF)
i I JUeb U 3 315 515 51,8 Sl oy 0 1 a8 0055 Sl oS 5 L
KU A PR JUERY- 0

Ksa bl s o JSC5 15 00 JS DT 31 g 5 BB 2 1051 20 i 3L 5 Ol il 53 3 9 50 T O
255 ol 2 gmmn (63 Mo Jsharm s mle Sl s mle el sl s i ol g ST Jol Gl s e

3 (SIS S 15 (sld 5 eadly) J bzl (sl 51 (Total BloodWolume)o s s =
s s T ) b ozl ol (iim 58 K0 5 s b el ol LSS s (slad ) ke J51
V¥ Ls (BCF) 65 Shos Jsboz s mlo s ACF) J s Jot13 b s St e htomn S35 O g 53
53,03 )0 3 ACF) Jsu 515 Las 45 (Total Body Water) o JS" T 51700 550> ¢ K5 & slety .ol
ol 45 8 = (ECF) Sl sldd 53 1TV 35

Table 43.2 Composition ofintracellularand
Extracellular Fluid Compartments (in mOsm/L Water)

EXTRACELLULAR

Intracellular . Intravascular Interstitial

CATIONS

Na* 10 142 145
K+ 157 4 4
Ca%y 0.5* 25 25
Mg+ 20 0.8 0.7
ANIONS

cr 10 103 17
HCO5~ 7 25 27
HPO,/H:PO,~ 11 2 2
SO, 1 0.5 0.5
Organic acids 6 6
Protein 4 1.2 0.2

*Total intracellular Ca** concentration may be as high as extracellular
levels; however, this is largely sequestered or buffered, such that the
cytoplasmic ionized Ca®* concentration is approximately 1000 times
lower than extracellular fluid (0.3-2.6 uEg/L). The intracellular content of
anions such as PO,* has been difficult to establish for similar reasons

Data from Campbell |. Physiology of fluid balance. Anaesth intensive Care Med
2009;10(12):593-596; Hoffer LJ, Hamadeh MJ, Robitaille L, et al. Human sulfate
kinetics. Am J Physiol Requl Inteqr Cormp Physial. 2005;289(5):R1372-R1380; and
Hall JE. The body fluid compartments. In: Guyton and Hall Textbook of Medical
Physiology. 12th ed. Philadelphia: WB Saunders; 2010:285-300.
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Table 43.3 Composition of Transcellular Fluids (mEg/L Unless Stated)

Daily Volume (L) Cations Anions pH
Fluid Na* [ Gas Mg+ (= HCO;~
Gastrointestinal tract
Saliva 1-15 30-90 20-40 25 0.6 15-35 10-40 6-7
Gastric 1.5-25 20-60 10-20 20-160 0 1-3.5
Bile 0712 130-150 5512 10-50 25-100 10-45 7-8
Pancreatic 115 125-150 5-10 30-110 40-115 8-8.3
Small bowel (concentrations 1.8 140-125 5-9 110-60 100-75 7-8

from proximal to distal)

Large bowel 0.2 (lost in feces) 20-40 30-90 0-15 40 7-8
Sweat 0.1-0.5 45-60 5-10 45-60 0 5.2
Cerebrospinal fluid 140 28 21 12 120 7.33

Data from Gradinaru |, Ghiciuc C-M, Popescu E, etal. Blood plasma and saliva levels of magnesium and other bivalent cations in patients with parotid gland
tumors. Magnes Res. 2007,20(4):254-258; Sewon LA, Karjalainen SM, Soderling E, etal. Associations between salivagfiealcium and'afal health. J Clin Periodontol.
1998;25(11 Pt 1):915-919; and Lentner C. Geigy Scientific Tables. Vol. 1. Units of Measurement, Body Fluids, Compositien of theBody, Nutrition. 8th ed. Basle: Ciba-
Geigy Ltd; 1981.
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