Annexure For Agenda item 3.1 

CHRONIC TOXICITY
Objective: The objective of the study is to identify the hazardous properties of the test chemical along with its target organ(s), characterization of dose response relationship with the establishment of NOAEL or BMD ( Bench mark Dose) and provision of data regarding probable mode of action. The study provides information on the possible health hazards likely to arise from repeated exposure over a considerable part of the entire lifespan in rodents. 
Principle: The test substance is administered preferably orally (dermal or inhalation, if relevant for human exposure) daily in graduated doses to several groups of test animals preferably for a period of 12 months. The animals are observed closely for signs of toxicity. Animals which die or are killed during the test are necropsied and, at the conclusion of the test, surviving animals are also killed and necropsied.
Test animals: The preferred species is Rat. Mice may be used. The animals of same strain and source as used in preliminary toxicity studies of shorter duration be preferably used.
Age/Sex: Young healthy adult (<8 weeks old), both male & female (Nulliparous & non pregnant)
Weight of the test animals: At the commencement of the study, the weight variation of the animal should be minimal and not exceed ± 20% of the mean weight of all the animal within the study, separately for each sex. 
Number of test animals: A sufficient number of animals should be used so that a thorough biological and statistical evaluation is possible. Each dose group and concurrent control group should therefore contain at least 20 animals of each sex. The study make provision for interim kills (at 6 months) to obtain information on progression of toxicological changes, if required or inclusion of satellite group (usually at highest dose level) to monitor the reversibility of any toxicological changes or inclusion of group of sentinel animals (5 animals/ sex) to monitor the disease status, if required.
Housing and feeding: Rats should be housed individually or in small groups of the same sex in cages at temperature 22 (±3)° C and relative humidity 50 to 60% with 12 hours light and dark cycle. The animals may be provided with conventional laboratory diets with an unlimited supply of drinking water. 
Acclimatization: Test animals to be acclimatized to the laboratory conditions for at least 7 days prior to the test. Animals should be randomly assigned to the control and treatment groups.  Each animal should be assigned a unique identification number and this number be marked on animal permanently by any suitable method.
Dose group: At least three dose levels and a concurrent control (untreated or vehicle treated) should be used. The highest dose level should produce evidence of toxicity but not severe suffering or morbidity or death. Dose level spacing should be such that it demonstrates dose : response to establish NOAEL.
Route of administration: The test substance is normally administered orally, by gavages or via the diet or drinking water.

Duration of study: The duration of the study will normally be 12 months for rats. The study design can also be allowed and can be applied for either shorter or longer duration with proper justification. The satellite group if included in the study for reversibility monitoring then animals should be kept without dosing for 4 weeks.
Observations: All animals should be checked for morbidity or mortality and for specific signs of toxicological relevance, usually at the beginning and the end of each day. 
General clinical observations should be made at least once a day.
Detailed clinical observations should be made on all animals at least once prior to the first exposure, at the end of the first week of the study and monthly thereafter. Signs noted should include, but not be limited to, changes in skin, fur, eyes, mucous membranes, occurrence of secretions and excretions and autonomic activity ( e.g. lacrimation, piloerection, pupil size, unusual respiratory pattern). Changes in gait, posture and response to handling as well as the presence of clonic or tonic movements, stereotypies ( e.g. excessive grooming, repetitive circling) or bizarre behaviour ( e.g. self mutilation, walking backwards) should also be recorded.

Opthalmological examination should also be conducted in all animals prior to the administration of the test substance &  at least in the high dose and control group at termination of the study. In case any changes / toxicity observed in high dose group then other groups should also be examined.

If the test chemical indicated the potential to cause neurotoxic effects and immunotoxic effect in previous repeated dose 28 day and/or 90 day toxicity test, then  further investigations should be conducted at 12 months.
Body weight: All animals should be weighed at the start of treatment, at least once a week for the first 13 weeks, and at least monthly thereafter.
Hematological Investigations: Hematological examinations should be carried out in at least 10 male and 10 females per group, at 3, 6 and 12 months, using the same animal throughout. The parameters to be investigated are: total & differential leukocyte count, erythrocyte count, platelet count, hemoglobin concentration, hematocrit, red cell indices ( MCV, MCH & MCHC), prothrombin time and activated partial thromboplastin time. If  the chemical has an effect on haematopoietic system, reticulocyte count and bone marrow cytology may also be undertaken.
Clinical Biochemistry Iinvestigations:clinical biochemical examinations should be conducted to investigate major toxic effects in tissues and, specifically,effects on kidney and liver, on overnight fasting blood samples obtained from at least 10 males and 10 females per group at the same time intervals as specified for hematological investigations, using the same animals throughout. The parameters to be investigated are: glucose, urea, creatinine, total protein, albumin,calcium, sodium, potassium, total cholesterol, SGOT, SGPT, ALP, GGT and total bilirubin. Other parameters like fasting triglycerides, specific hormones may also be appropriate depending on the toxicity of the substance.
Urinalysis: Examinations should be carried out in at least 10 male and 10 females per group, at the same interval as for hematological and biochemical investigations using the same animal throughout. These investigations need not be conducted if no effects was seen on these parameters in a previous 90 day study carried out at comparable dose levels. The parameters to be included are: appearance, volume, specific gravity, pH , total protien and glucose. Further parameters my be employed where necessary to extend the investigations of observed effects.
Pathology:

Gross necropsy: All animals in the study should be subjected to a full, detailed gross necropsy which include careful examination of the external surface of the body, all orifices, and the cranial, thoracic and abdominal cavities and their contents. Organ weights should be collected from all animals for adrenals, brain, epididymis, heart, kidneys, liver, ovaries, spleen, testes, thyroid and uterus.

The following tissues should be preserved in the most appropriate fixation medium for both the type of tissue and the intended subsequent histopathological examination:

All gross lesions, Adrenal gland, Aorta , Brain (including section of cerebrum, cerebellum & medulla/pons), Caecum, Cervix, Coagulating gland, Colon, Duodenum, Epididymis, Eye (including retina), Harderian gland, Heart, Ileum, Jejnum, Kidney, Lacrimal gland, Liver, Lung, Lymph nodes( both superficial & deep), Female’s mammary gland, Oesophagus, Ovary , Pancreas, Parathyroid gland, Peripheral nerve, Pituitary, Prostate, Salivary gland, Seminal vesicle, Skeletal muscle, Skin, Spinal cord ( at three levels: cervical, mid- thoracic & lumbar), Spleen, Stomach, Testis, Thymus, Thyroid gland, Trachea, Urinary bladder, Uterus, Vagina, Section of bone marrow and/or a fresh bone marrow aspirate. The clinical and other findings may suggest the need to examine additional tissues. Also, any organs considered likely to be target organs based on the know properties of the test substance should be preserved.

Histopathology: Tissues to be examined for histopathology must include:
· All tissues from the high dose and control groups;

· All tissues of animals dying or killed during the study;

· All tissues showing macroscopic abnormalities;
· When treatment- related changes are observed in high dose group in target tissues, those same tissues are to be examined from all animals in all other dose groups;

· In the case of paired organ, e.g. kidney, adrenal, both organs should be examined.

Result assessment: Identification of NOAEL
Note : Consideration should be given to carry out a combined chronic toxicity and carcinogenicity study.

