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Animal Physiology 

A thorough understanding of animal physiology is a prerequisite for conducting 
pharmacokinetic studies and interpreting data in an appropriate way. This chapter 
presents data relating to animal physiology and recommendations for dosing in 
common laboratory animals. Table 13.1 summarizes physiological and biochemical
parameters in animals, which can be used when designing studies in pharma-
cokinetics and metabolism with various laboratory animals and humans, and 
interpreting the results. Tables 13.2 and 13.3 summarize the information on drug 
administration in laboratory animals in terms of needle size and maximum dosing 
volume depending on the route of administration. Table 13.4 details the physiology 
of the rat, which is the most commonly used species in pharmacokinetic studies, 
and Table 13.5 can be used as a guideline for anesthesia in rats. Figure 13.1 
illustrates the chemical composition of extracellular and intracellular fluids and the 
physiological differences between them, which can be of help in understanding the 
pharmacokinetic behavior of endogenous and exogenous substances at the cellular 
level.
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 Table  13.2. Recommended Needle Size and Maximum Volume for Different Routes of
Administration in Laboratory Animalsa

a Data taken from Fleckwell (1995), Iwarsson et al. (1994), Zwart (1993), and Sharp and LaRegina (1998).
b If compounds injected are irritants, much smaller volume should be used. 
c Blunt cannula (oral gavage); firm restraint; vertical posture, pass tube along palate into esophagus (diameter of gavage
(mm)/maximum volume). 

d Intratracheal 40 µl, intranasal 100 µI, or subplantar 100 µl/foot (usually inject in only one foot).
e Single injection volume should not exceed 10% of the circulating blood volume and continuous 24-hr intravenous 
infusion should be less than 4 ml/kg body weight/hr.

Figure 13.1. The chemical compositions of extracellular and intracellulaqr fluids and the physiological 
differences between them. 
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Table 13.3. Needle Sizes and the Corresponding Standard Wire Gauge a

aData taken fromIwarsson et al. (1994).
bExternaldiameter.

Table 13.4. Physiological Parameters of the Rat a

Basic biological parameters 
Gestation 21-23 days 

Life span 2.5-3.5 years 
Puberty 50 10 days 
Male body weight 450-520 g b

Female body weight 250-300 g b

Body surface area 0.03-0.06 cm2

Food intake 
Water intake 
GI transit time 12-24 hr 
Heart rate 330-480 beats/min 
Cardiac output 

Total body water 167 ml b

Intracellular fluid 92.8 ml b

Extracellular fluid 74.2 ml b

Blood volume 
Plasma volume 
Red blood cell volume 

White blood cell (WBC) count 
Hemoglobin (HB) 110-190 mg/ml 

Plasma albumin 29-59 mg/ml 
Cerebrospinal fluid (CSF) volume 
CSF formation rate 
CSF pressure 
Urine volume

Birth weight 5-6 g 

Body temperature (rectal) 35.9–37.5°C 

50-60 g/kg body weight/day 
100-120 ml/kg body weight/day 

10-80ml/min (mean of 50 ml/min)
Body fluids 

57.5-69.9 (mean of 64.1 ml/kg) 
36.3-45.3 ml/kg (mean of 40.4 ml/kg) 
36.3 1.0 mg/kg 

3-17× 106/ml
Red blood cell (RBC) count 5–10 × 109/m1

Hematocrit 0.3 5 -0.57

250 16 µIc
2.83 0.18 µl/min (1.88 0.17 µI/minc)
38 4 mm Hgc
55 ml/kg body weight/day 

a Data taken from Cocchetto and Bjornsson (1983) and Sharp and LaRegina (1998). 
b Body weight may vary with stock or strain. 
c 30-day-old rats. 
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Table 13.5. Injectable Anesthetics Suitable for Surgical or Light Anesthesia in Rats a

a Data taken from Sharp and LaRegina (1998). 
b I P intraperitoneal injection; IV: intravenous injection. 
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