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Chronic Oral Toxicity Study in Rats
This standard is issued under the fixed designation E 1619; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.
1. Scope Exposure, Chronic Toxicify

1.1 This test method covers a long-term study to determin Terminology
the effects of a substance in a mammalian species such as the o . )
rat following prolonged and repeated oral exposure. Under the 3-1 Definitions—See Definitions E 609 and Terminology
conditions of the chronic toxicity test, effects that require aF 943. _ -~ )
long latency period or that are cumulative should become 3-2 Definitions of Terms Specific to This Standard:
manifest. 3.2.1 chronic toxicity—the adverse effects occurring as a

1.2 This test method assumes that the user is knowledgeapgSult of the daily exposure of mammalian species to a test
in mammalian toxicology and related pertinent areas, and relied!bstance by diet, water, capsule, or gavage for a one-year
heavily on the judgment of the evaluator. period. _ _ _

1.3 The values stated in SI units are to be regarded as the 3-2-2 concentratior—the weight of test substance per unit
standard. The inch-pound units given in parentheses are fd¥€ight of the diet (expressed as milligrams per kilogram of
information only. diet). The weight of test substance per volume ofOH

1.4 This standard does not purport to address all of the(€xpressed as milligrams per millilitre of water), or at a
safety concerns, if any, associated with its use. It is th&onstant rate in the diet (expressed as parts per million).
responsibility of the user of this standard to establish appro- 3-2-3 feed efficiency-this value is a measure of the effi-
priate safety and health practices and determine the applicaSi€ncy with which the animals convert food to body weight.
bility of regulatory limitations prior to useFor specific hazard 1he calculation is the total body weight gain per total food

statements, see Section 6. consumed. , _
3.2.4 gavage—forced feeding, as by tube that is passed
2. Referenced Documents down the throat to the stomach.
2.1 ASTM Standards: 3.2.5 test substanee-pesticide or other material (element,
E 609 Definitions of Terms Relating to Pesticigies chemical compound, formulation, known mixture) adminis-

E 943 Terminology Relating to Biological Effects and En- tered orally for the purpose of determining chronic toxicity.
vironmental Faté

2.2 Federal Standards: ) . . . .

Title 40, Code of Federal Regulations (CFR), Environmen- 4.1 One mammalian species, a rodent, is required; the rat is

tal Protection Agency, Subchapter E, Pesticide Programdhe Preferred rodent. Forty rats (twenty females and twenty
Part 160, Good Laboratory Practice Standards males) are used at each of the four dose levels (control-, low-,

Title 21, Code of Federal Regulations (CFR). Food andmedium- and high-dosage groups). If it is determined that an
Drug Administration, Part 58, Good Laboratory PracticeNterim sacrifice is necessary, the number should be increased
for Nonclinical Studied by the number of animals scheduled to be sacrificed during the

Title 40, CFR, Toxic Substance Control Act, Part 792, Goodcourse of the study (see CFR, Title 40, Part 798).
Laboratory Practice Standafds 42 Thg hlgh—dosg level in rats shoulld elicit some signs of
Title 40, CFR, Environmental Protection Agency, Part 798 toxicity without causing excessive Ieth.allty. The Iowes_t dosage
Health Effects Testing Guidelines, Subpart D, Chroniclével should be one that does not induce any evidence of
toxicity. This level should be higher (if possible) than that
expected for human exposure. The intermediate-dosage level
1 This test method is under the jurisdiction of ASTM Committee E35 on should prqduce a minimal observable e-ffeCt' Where appropri-
Pesticides and Alternative Control Agents and is the direct responsibility ofate’ a vehicle cpntrol (the vqlume of which corresponds to the
Subcommittee E35.26 on Safety to Man. volume of vehicle at the highest exposure level) should be
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used. The selection of test substance dosages may be estima8dTest Animals

from a preliminary 14-day range finding study. 8.1 Perform the test with one mammalian species such as
4.3 Daily observations of all individual animals for signs of the rodent; the rat is the preferred rodent species. If another
toxicity and mortality are recorded. mammalian species is used, justification or reasoning for the

4.4 After one year, prior to necropsy, urine, hematology, andelection must be recorded. _
blood samples are collected for analysis and then test animals8.2 Obtain rats three weeks post-weaning. The Sprague-
are sacrificed. Dawley (COBS/CD) rat is an example of a strain frequently

4.5 Data collected from treatment and control groups aré/S€d. The females should be nulliparious and nonpregnant.
compared statistically to detect changes in food or wateficclimate the animals for a period of no less than seven days.
consumption, or both, body weights, organ-to-body weight,Dos'ng of rats should begin ideally before six weeks old, but
and organ-to-brain weight ratios, hematology, and clinicaf"® later than eight weeks of age.

blood and urine values. Histopathological examinations are 8-3 All animals for a given test must come from one source
also performed on selected tissues and strain and be approximately the same age to minimize

variability. Test animals may be obtained from commercial

sources or reared in laboratory colonies, but they must not have
been used in a previous test. Animals should be healthy and
5.1 This test method should generate data to identify thelisease free and those that are deformed, injured, emaciated or

majority of chronic effects and shall serve to define long-termphenotypically different from normal animals must not be used
dose response relationships. In addition the test should allows test subjects.

for the detection of general toxic effects including neurologi- ,
cal, physiological, biochemical, and hematological effects and- Diets
exposure-related morphological (pathology) effects. 9.1 The preferred administration of test substance is incor-

5.2 This test method should provide information on targefPorated into a diet. However, the test substance may be
organs, the possibilities of accumulation, and may be used fgdministered dissolved in drlnklr_lg water or a solvent, or given
establishing safety criteria for human exposure. It providedy 9avage or capsule for a period of at least twelve months.

information on potential health hazards likely to arise from The choice of route of administration depends upon the
repeated exposure over a long period of time. physical and chemical characteristics of the test substance.

9.1.1 If the test substance is administered by gavage, a five-
day/week dosing regimen is acceptable.

9.1.2 When necessary, dissolve or suspend the test sub-

6.1 Minimize contact with all test substances and solutionsstance in a suitable solvent. If a vehicle or diluent is needed, it
with appropriate protective clothing, gloves, eye protectionshould not elicit toxic effects itself nor substantially alter the
etc. The use of fume hoods and increased ventilation in tegthemical or toxico|ogica| properties of the test substance.
rooms is necessary when handling volatile substances. Infor- 9.2 Formulate diets in accordance with the nutrient require-
mation concerning acute mammalian toxicity and speciaments of the test species. Any unmedicated commercial diet
handling procedures should be known before this test methoghat meets the minimum nutritional standards of the test species
is used. is acceptable.

6.2 Dispose excess test substance, solutions, diets, excre -
and treate% animals with consideration for health and environ‘I-L%' Range-Finding Study_ _ _ )
mental safety, and in accordance with all federal, state, and 10-1 Conduct a range-finding study and pilot study to assist

5. Significance and Use

6. Hazards

local regulations. in the selection of the appropriate doses for the chronic study.
10.2 Use groups of six male and six female rats between six
7. Facilities and eight weeks of age. Randomize, number, and place all

) ) ) ) .. animals in appropriate cages for a five-day acclimation period.
7.1 No precise physical requirements concerning facilitieyring this period, all rats will receive rodent diet minus the
are set forth. However, the animal facility shall meet thetest substance. Dietary levels of the test substance to be
established standard(s) that may be required by law or regulggministered may approximate the acute oraly} Bosages
tions. It is desirable that the animal facilities meet the guideqnd fractions thereof (such as 1X, 0.5X, 0.25X, 0.125X,

lines suggested by the Institute of Laboratory Resources a§,0625X, 0.03125X of the LE). One additional group of each
facilities that have been approved by such organizations as thgyx will serve as a solvent or untreated control.

American Association for Accreditation of Laboratory Animal  10.3 It is strongly recommended that a dietary group be

Care (AAALAC). removed from testing for humane purposes when food con-
7.2 Environment—House test and control animals in cagessumption is markedly reduced. If consumption as compared to
designed to hold laboratory animals. Provide for appropriateontrols or acclimation period values, or both, is reduced by
water and food consumption. Maintain all animals in amore than 90 %, continued exposure will result in mortality of
temperature-, humidity-, and light-controlled room. The con-test animals in that group.
ditions should be 18 to 26°C (64.4 to 78.8°F) for temperature, 10.4 Base the no-effect and effect levels on the following
40 to 70 % for humidity, and a 12-h light, 12-h dark lighting parameters: body weight, organ-to-body weight ratios, hema-
cycle. tology, clinical chemistry, gross necropsy, and food or water
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consumption, or both, if necessary. Histology on a limitedtory, circulatory, autonomic and central nervous systems,
selection of organs may be necessary in some instances. somatomotor activity, and unusual behavior patterns.
10.5 If a lethal dose is not found, set the highest dietary 11.6.2 Weigh all animals at least once per week, on the same
dosage at 1000 mg/kg, since dosage below this value igay of each week and record weights.
assumed to be nontoxic. 11.6.3 Record temperature and humidity continually
5 throughout the study.
11. Procedure 11.6.4 At the end of the one year, sacrifice all surviving
11.1 Select three dosage levels (low, medium, and highjnimals.
plus an untreated or solvent control. Dose all animals by the 11.7 Clinical Examinations—Make the following clinical
same method during the entire experimental period. examinations on at least five of each sex in each group of rats.
11.2 Randomize, number, and assign at least 40 rats (20 11 7.1 Urinalysis—Perform urinalysis at the termination of
females and 20 males) to each dosage group. If additionghe testing period. Place randomly selected animals in from
sacrifices are planned, increase the number of animals by thg,ch group and from each sex in metabolism cages for urine
number scheduled to be sacrificed during the course of thggjiection. Evaluate each urine sample individually and include

study. o N . .. the following measurements: specific gravity, pH, protein,
11.3 Administer the test substance (if in the diet or drlnklnggmcose' ketones, bilirubins, urobilinogen, as well as micro-

water) ad libitum throughout the study and depending on thgcopic examination of formed elements.
stability of the test material replace at least weekly. 117 2 HematoloavMake the followina hematology deter-
11.4 Perform chemical analysis of test mixtures (dependin;B: L gy— g ay

bility of b | h b inations at least twice during the test period on all groups of
on stability of test substance) at least once on each new bat¢lyiya\s including concurrent controls (at six months into the
of test food or water prepared.

) . . study and just prior to the terminal sacrifice at the end of the
11.5 Diet Preparation—Calculate test substance food mix- y Just P

. . ) tudy) as follows: hematocrit, hemoglobin concentration,
ture for the first two weeks using the mean bOdY weights an rythrocyte count, total and differential leukocyte counts, and a
mean fOOd. consumption weights compgted during the aCCIIFneasure of clotting potential such as prothrombin time or
mation p_erlod. Thereatter, prepare the m_|xtures_ from the me latelet count, and reticulocyte count, if signs of anemia are
body weights and mean food consumption weights compute resent.
from the first week of the previous two-week period.

11.5.1 Combute test substance food-mixture concentratio 11.7.3 Blood Chemistr—Make clinical biochemical tests
~ P X ; i "Rat are considered appropriate to all studies, at least twice
for each dosage using the following formula:

during the test period on all groups of animals including
X = 10K/G concurrent controls (at six months and just prior to the terminal

where: sacrifice at the end of the test period) as follows: electrolyte
X = percent of active test substance in the diet (grams of?@lance, carbohydrate metabolism, and liver and kidney func-

test substance/100 g of ground food) tion. The selection of specific tests will be influenced by

K = dosage of substance that is desired and is expressed &bservations on the mode of action of the test substance.
grams of test substance/kilogram of body weight/day, Suggested determinations are as follows: calcium, phosphorus,

G = amount of food consumed/day over a one-week periodchloride, sodium, potassium, fasting glucose with period of
and is expressed as grams of food consumed pefasting appropriate to the species/breed, serum glutamic-

kilogram of body weight/day. pyruvic transaminase (now known as serum alanine ami-
Record food consumption (and water if necessary) throughnotransferase), serum glutamp oxaloacetic transaminase (now
out the study. known as serum aspartate aminotransferase), ornithine decar-

11.5.2 An alternative to this test method would be toPOXylase, gamma glutamyl transferase (now known as gamma
determine the concentration of test substance in the feed priéiutamyl transpeptidase), urea nitrogen, albumen, blood crea-
to study initiation and then have it remain constant throughoutinine, total bilirubin, and total serum protein measurements.
the study. Other determinations may be necessary for adequate toxico-

11.6 Observations—Make observations of each animal at logical evaluation include: analyses of lipids, hormones, acid/
least once per day, with appropriate actions taken to minimiz€ase balance, methemoglobin, and cholinesterase activity.
loss of animals to the study (for example, necropsy oAdditional clinical blo_chem_lstry may be employed, where
refrigeration of animals found dead and isolation or sacrifice oflecessary, to extend investigation of observed effects.
weak or moribund animals). 11.8 Necropsy—Perform necropsy on all mortalities and

11.6.1 Record signs of toxicity (by dosage group and sex) agny group withdrawn from the study. At the termination of the
they are observed, including time of onset, degree, anéest, sacrifice all surviving animals by accepted humane meth-
duration. These signs include, but are not limited to, changes igds and subject all to a full gross necropsy. This includes
skin and fur, eyes and mucous membranes, and also respir@xamination of the external surface of the body, all orifices, and

the cranial, thoracic, and abdominal cavities and their contents.

11.8.1 Preserve the following organs and tissues, or repre-

® Fitzhugh, O. G., “Chronic Oral Toxicity’Appraisal of the Safety of Chemicals seqtat|ve Samplgs n a SUItabl_e medium for fUt.ure hlstopatho-

in Food, Drugs and Cosmetic$he Association of Food and Drug Officials of the !Oglcal examlnatlon as .fOII‘_)WS- a sample_ of all tissues contain-
United States, Washington, DC, 1959, 3rd printing 1975, pp. 36—45. ing gross lesions, brain (including sections of medulla/pons,
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cerebellar cortex, cerebral cortex), pituitary, thyroid/13. Report

parathyroid, thymus, lungs and trachea, heart, bone marrow 13 1 Report the following information:

(either femur, sternum, or rib at the costochondral jUnCtion), 13.1.1 Name of investigator(s), |ab0ratory, |aboratory ad-

salivary glands, liver, spleen, kidneys, adrenals, pancreagyess, location of raw data, and date of initiation and termina-

gonads, uterus, accessory genital organs (epididymis, prostraigyn of test,

and if present seminal vesicles), ovaries, aorta, skin, esopha-13.1.2 Name of species and strain of animals tested, includ-

gus, stomach, duodenum, jejunum, ileum, caecum, colonpg scientific name, source, and age of the animals at the

rectum, urinary bladder, representative lymph node, and peseginning of the test,

ripheral nerve. 13.1.3 Detailed description of the test substance including
11.8.2 Preserve the following tissues only if indicated byits chemical name, Chemical Abstracts Services (CAS) num-

signs of toxicity or target organ involvement: mammary gland,ber, synonyms, structure, formulations, purity, source batch, lot

thigh musculature, eyes, femur (including articular surface)number, physical/chemical properties, and name of solvent or

spinal cord at three levels (cervical, midthoracic, and lumbar)carrier, if used,

and exorbital lachrymal glands. 13.1.4 Description of test facilities and housing conditions,
11.8.3 In addition, weigh the following organs: liver, kid- including test cages, temperature, humidity, and photoperiod,

neys, adrenals, gonads, and brain. Prior to weighing carefully 13.1.5 Name and source of feed including description and

dissect organs and trim to remove fat and other tissue in analysis of diet,

uniform manner. Weigh organs as soon as possible to avoid 13.1.6 The concentration of test substance in food or water,

loss of weight due to drying. predicted and calculated doses for each test group when tested
11.9 Histopathology—Perform full histopathological ex- substance is mixed in food or water,

aminations on organs and tissues of all animals in the control- 13.1.7 Number of animals (male and female) per dosage

and high-dosage groups and all animals that died or were killefroup, body weights, food consumption (water consumption, if

during the study. necessary), signs of toxicity (numbers_affected anq dose by sex
11.9.1 Perform histopathological examinations on all gros&nd dosage group), abnormal behavior, urinalysis and hema-

lesions and lungs, liver, and kidneys of all animals. tology values, percent mortality (by sex and dosage group),
11.9.2 For the interim sacrifice group, perform histopatho- 13.1.8 Anything unusual about the test, any deviations from

; L : ; .the protocol and any other relevant information,
g)t%g?![ri):tlgjmg;té%ggn all tissues and organs showing effects |H‘ 13.1.9 Statistical methods employed, and
’ . . 13.1.10 Significant findings, ights (liver,
11.9.3 Carry out further histopathology in other groups onE Ignificant necropsy findings, organ weights (liver

. : . - kidneys, adrenals, gonads, and brain), organ-to-body weight,
organs that show lesions in the high-dosage group or for whicf - | organ-to-brain weight ratios (or appropriate alternate
clinical observations indicate such a need.

means of correlation).

12. Interpretation of Results 14. Quality Assurance

12.1 Compare statistically test group data (animal body 14.1 _Uti_li_ze good laboratory practi_ces to ensure the quality
weights, organ-to-body weight, and organ-to-brain weighland re!lablllty of data developed using this test method (see
ratios or appropriate alternate means of correction), foodFR Title 40, Parts 160, 792, and Title 21, Part 58).
consumption, (water consumption, if necessary), feed effi15 precision and Bias
ciency, hematology, and clinical chemistry and urinalysis for
any given group with the control group for the same period
Generally any acceptable statistical method may be used.

12.2 Choose the statistical method during the design of thd6. Keywords
study. Perform supplementary statistical tests as needed. Basel6.1 blood chemistry; chronic toxicity; feed efficiency;
the need and the nature of these supplementary statistical tesfavage; hematology; LI necropsy; oral; pesticide; rat;
on initial statistical analysis data. toxicity; urinalysis

15.1 A precision and bias statement cannot be made at this
time.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



