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Measuring Toxicity and Assessing Risk 3

1. Thrﬁou\gh what physiological route does exposure occur (in other
words, how does the substance get into the body)?

2. How much of the substance is necessary to produce toxicity?

3. Over what period of time does exposure occur?

ToxiC.it‘y testin.g attempts to answer these questions and thus provide prac-
tical information about the risks involved in exposure to potentially toxic
compounds.

Routes of Exposure S g S
) Routes of Exposure

Various means of administration or routes  See also:

of exposure are used in toxicity testing. Toxicokinetics Ch.2,p. 16

Oral toxicity is of primary concern when

considering a substance that might be ingested in food, such as the residue,
or a pesticide or food additive, or taken orally as a drug. Dosing through
the mouth is technically described as the peroral or per os (po) method. In
some cases, the substance to be tested may be added directly to the animal’s
food or water. Alternatively, it may be dissolved in water, vegetable oil, or
another vehicle (depending on the solubility of the test substance) and intro-
duced directly into the esophagus or stomach through use of a curved
needle-like tube (a process called gavage). Dermal administration may be
considered for a substance that might be handled by workers, such as paints,
inks, and dyes, or for cosmetics applied to the skin. The test substance is
painted onto the skin, covered with a patch of gauze held with tape, and
plastic is wrapped around the body to prevent ingestion of the substance.
Finally, respiratory administration should be considered in testing industrial
solvents or cosmetics applied in an aerosol spray.

Toxicity may also be assessed by direct injection of the substance, using a
syringe and needle. Intraperitoneal (ip) injections are made into the body
cavity; intramuscular (im) injections are placed into a large muscle of the hind
leg; subcutaneous (sc) injections are placed just beneath the skin; intravenous
(iv) injections are made directly into a large vein. Data derived from these
injections are especially useful in estimating doses for investigations of drugs
that eventually may be injected by an analogous method in human patients.

Determining the Responses to Varying Doses of a Substance

Several terms are used to describe levels of exposure to toxicants. The terms
dose and dosage have been used nearly interchangeably, although dose com-
monly refers to the amount of a chemical administered, and dosage refers
to the amount of chemical administered per unit body weight of the recipient.
Thus, a dose of a drug might be expressed in milligrams, while the dosage
would be expressed as milligram per kilogram of body weight. In toxicity
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