Appendix IV

Normal Physiological Values

Tables 3 and 4 present normal averages or ranges for the chemical composition of body fluids. These values are approximations rather than absolute values, because test results vary from laboratory to laboratory owing to differences in procedures, equipment, normal solutions, and so forth. Blanks in the tabular data appear where data are not available; sources used in the preparation of these tables follow. The following locations in the text contain additional information about body fluid analysis:

Table 19-3 (p. 658) presents data on the cellular composition of whole blood.

Table 26-2 (p. 962) compares the average compositions of urine and plasma.

Tables 26-5 (p. 978) and 26-6 (p. 979) give the general characteristics of normal urine.

Sources

Braunwauld, Eugene, Kurt J. Isselbacher, Dennis L. Kasper, Jean D. Wilson, Joseph B. Martin, and Anthony S. Fauci, eds. 1998. Harrison’s Principles of Internal Medicine, 14th ed. New York: McGraw-Hill. Lentner, Cornelius, ed. 1981. Geigy Scientific Tables, 8th ed. Basel, Switzerland: Ciba–Geigy Limited. Halsted, James A. 1976. The Laboratory in Clinical Medicine: Interpretation and Application. Philadelphia: W.B. Saunders Company. Wintrobe, Maxwell, G. Richard Lee, Dane R. Boggs, Thomas C. Bitnell, John Foerster, John W. Athens, and John N. Lukens. 1981. Clinical Hematology, Philadelphia: Lea and Febiger.

TABLE 3 The Composition of Minor Body Fluids

Normal Averages or Ranges

Test 
Perilymph 
Endolymph 
Synovial Fluid 
Sweat 
Saliva 
Semen

pH 


7.4 
4–6.8 
6.4* 
7.19

Specific gravity 


1.008–1.015 
1.001–1.008 
1.007 
1.028

>Electrolytes (mEq L)

Potassium 5.5–6.3 140–160 Sodium 143–150 12–16 Calcium 1.3–1.6 0.05 Magnesium 1.7 0.02 Bicarbonate 17.8–18.6 20.4–21.4 Chloride 121.5 107.1

4.0 4.3–14.2 21 31.3 136.1 0–104 14* 117 2.3–4.7 0.2–6 3 12.4 0.03–4 0.6 11.5 19.3–30.6 6* 24 107.1 34.3 17 42.8

Proteins (total) (mg > dl) 200 150 1.72 g > dl 7.7 386† 4.5 g > dl

Amino acids Glucose 104 70–110 Urea Lipids (total) 12 20.9

47.6 40 1.26 g > dl 3.0 11 224 (fructose) 26–122 20 72 ‡ 25–500§ 188

Metabolites (mg dl)

Increases under salivary stimulation.

†Primarily alpha-amylase, with some lysozomes.

‡Not present in eccrine secretions. §Cholesterol.

TABLE 4 The Chemistry of Blood, Cerebrospinal Fluid, and Urine

Normal Range

Test Blood* CSF Urine

pH S: 7.38–7.44 7.31–7.34 4.5–8.0

Osmolarity (mOsm / l) S: 280–295 292–297 855–1335

Electrolytes Bicarbonate P: 21–28 Calcium S: 4.5–5.3 Chloride S: 100–108 Iron S: 50–150 mg> L Magnesium S: 1.5–2.5 Phosphorus S: 1.8–2.6 Potassium P: 3.8–5.0 Sodium P: 136–142 Sulfate S: 0.2–1.3

Metabolites Amino acids P/S: 2.3–5.0 Ammonia P: 20–150 mg> dl Bilirubin S: 0.5–1.0 Creatinine P/S: 0.6–1.2 Glucose P/S: 70–110 Ketone bodies S: 0.3–2.0 Lactic acid WB: 5–20§ Lipids (total) S: 400–1000 Cholesterol (total) S: 150–300 Triglycerides S: 40–150 Urea P/S: 23–43 Uric acid S: 2.0–7.0

Proteins (g > dl) Total S: 6.0–7.8 Albumin S: 3.2–4.5 Globulins (total) S: 2.3–3.5 Immunoglobulins S: 1.0–2.2 Fibrinogen P: 0.2–0.4

(mEq > L unless noted) (urinary loss per 24-hour period†) 20–24 2.1–3.0 6.5–16.5 mEq 116–122 120–240 mEq 23–52 mg> L 40–150 mg 2–2.5 4.9–16.5 mEq 1.2–2.0 0.8–2 g 2.7–3.9 35–80 mEq 137–145 120–220 mEq 1.07–1.3 g (mg > dl unless noted) (urinary loss per 24-hour period‡) 10.0–14.7 41–133 mg 25–80 mg> dl 340–1200 mg

6 0.2 0.02–1.9 mg 0.5–1.9 1.01–2.5 40–70 16–132 mg 1.3–1.6 10–100 mg

10–20 100–600 mg 0.8–1.7 0–31.8 mg 0.2–0.8 1.2–3.8 mg 0–0.9 13.8–36.4 12.6–28.6 0.2–0.3 80–976 mg (mg > dl) (urinary loss per 24-hour period‡) 2.0–4.5 47–76.2 mg 10.6–32.4 10–100 mg 2.8–15.5 7.3 mg (average) 1.1–1.7 3.1 mg (average)

0.65 (average)

†S = serum, P = plasma, WB = whole blood.

† Because urinary output averages just over 1 liter per day, these electrolyte values are comparable to mEq > L.

‡ Because urinary metabolite and protein data approximate mg > L or g > L, these data must be divided by 10 for comparison with CSF or blood concentrations. § Venous blood sample.
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