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	STUDY PROFILE
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STUDY TYPE: Acute Neurotoxicity - Rats OPPTS 870.6200a [§81-8].

TEST MATERIAL (PURITY): [use name of material tested as referred to in the study (common agency chemical name in parenthesis)]
SYNONYMS: [other names and code names]
CITATION:
Author [up to 3] (Date) Title. Laboratory name (location if needed). Laboratory report number, full study date. MRID [no hyphen]. Unpublished (OR if published, list Journal name, vol.:pages)
SPONSOR:
(Name of Study Sponsor - indicate if different from Applicant).
INVESTIGATORS’ EXECUTIVE SUMMARY:
In an acute neurotoxicity study (MRID [number]), groups of (fasted), (age) (strain) (species) (#/sex) were given a single oral dose of (chemical name (% a.i., batch/lot #) in (name of vehicle) at doses of   x, x, or x  mg/kg bw and observed for (#) days.  Neurobehavioral assessment (functional observational battery and motor activity testing) was performed in [number] animals/sex/group [at what time points]. [If applicable] Cholinesterase activity was determined by the [?] method in X rats/sex/dose in plasma and erythrocytes [at what time points], and in [# of regions or whole] brain [at what time points].  At study termination, [how many?] animals/sex/group were euthanized and perfused [in situ] for neuropathological examination.  Of the perfused animals, [how many from which groups?] were subjected to histopathological evaluation of brain and peripheral nervous system tissues. 

[any additional measures should be included in procedures section above]
Discuss findings at low, mid- and high doses. Include only major treatment related clinical signs, FOB findings, motor activity changes, body weight or brain weight changes or gross and histopathology or neuropathology, including onset and/or duration if any, or the following statement:  There were no treatment related effects on mortality, clinical signs, body weight, brain weight or gross and histologic pathology or neuropathology.  FOB and motor activity testing revealed no treatment-related effects. Note if there was a NOAEL for acute neurotoxicity (for Acute reference dose consideration during subsequent risk assessment.)
Based on the effects seen in this study, the LOAEL was xxx mg/kg bw/day (based on xxx), with a NOAEL of xxx mg/kg bw/day. 

[If applicable]
The LOAEL for plasma cholinesterase inhibition was xxx mg/kg bw/day, with a NOAEL of xxx mg/kg bw/day. 

The LOAEL for erythrocyte cholinesterase inhibition was xxx mg/kg bw/day, with a NOAEL of xxx mg/kg bw/day.  

The LOAEL for brain cholinesterase inhibition was xxx mg/kg, bw/day with a NOAEL of xxx mg/kg bw/day.
I. MATERIALS AND METHODS
A. MATERIALS:
	1. Test Material:
	 [as named in study]

	
	Description:
	[e.g. technical, nature, color, stability]

	
	Lot/Batch #:
	

	
	Purity:
	        % a.i.

	
	CAS # of TGAI: 
	

	
	
	[Verification of concentration/homogeneity as necessary]


2. Vehicle and/or positive control: [note how dosage form was prepared if unusual]
	3. Test animals:
	

	
	Species:
	

	
	Strain:
	

	
	Age/weight at dosing:
	

	
	Source:
	

	
	Housing:
	

	
	Diet:
	 [describe]    ad libitum

	
	Water: 
	 [describe]    ad libitum

	
	Environmental conditions:
	Temperature:

Humidity:

Air changes:

Photoperiod:
	(C

%

/hr

hrs dark/   hrs light

	
	Acclimation period:
	


B.  STUDY DESIGN:
1. In life dates - Start:     End:

2. Animal assignment and treatment - Animals were assigned to the test groups noted in Table 1 [e.g., by a computerized random sort program to the test groups so that body weight means for each group were comparable.  Following an overnight fast], rats were given a single dose [how, in what vehicle/volume] then observed [frequency] and weighed [frequency] for 14 days.  Dose levels were chosen based on [what]. [Dose selection rationale should be discussed; rationale for selection of time of peak effect should also be discussed.  Use data from range‑finding study if available.]  Survivors were sacrificed and a necropsy [was/was not] performed.

[Include additional description of study design, e.g. use of replicates, as needed, to supplement the information in the table.]
Table 1.  Study Design [change headings and units as appropriate, add or delete rows as needed]
	
	
Dose Group (mg/kg bw)

	Experimental Parameter
	Control
	Low Dose
	Mid Dose
	High Dose

	Total number of Animals/sex/group
	
	
	
	

	Behavioral Testing (FOB, Motor Activity)
	10/sex
	10/sex
	10/sex
	10/sex

	Neuropathology
	  6/sex
	  6/sex
	  6/sex
	  6/sex

	Blood  cholinesterase determination 
	  5/sex
	  5/sex
	  5/sex
	  5/sex

	Brain cholinesterase determination
	 5/sex
	  5/sex
	  5/sex
	  5/sex


3. Test Substance Preparation and Analysis: [Indicate how test substance was prepared for administration, how it was stored, and how stability, concentration, and homogeneity were verified.]
Results - Homogeneity Analysis:  [range of values]
Stability Analysis:  [range of values]
Concentration Analysis:  [range of values]
4. Statistics - [list parameters that were analyzed and the statistical methods used]
C. METHODS / OBSERVATIONS:
1. Mortality and Clinical Observations:
Animals were observed [how frequently] for mortality and morbidity.  Detailed clinical observations were recorded [when?].

[e.g., Animals were inspected twice daily during the week and once a day on the weekends and holidays for signs of toxicity and mortality.  Detailed physical examinations were performed daily].

2. Body weight:
Animals were weighed [frequency].  
3. Food consumption:  [indicate when and whether food consumption was recorded, and how test substance intake was calculated (if feeding study)]
4. Cholinesterase Determination:  [If applicable] Cholinesterase activity was determined in [how many animals, how often?]. [How were samples collected and processed, what tissues were used (e.g. plasma, whole blood, RBCs, brain (whole brain or regions)), were animals fasted, what methodology was used for cholinesterase determination?  Is there information indicating that samples were analyzed in a way that would minimize dissociation of the chemical from the enzyme?]
5.  Neurobehavioral Assessment:
a.  Functional Observational Battery (FOB): [Describe the procedures used.  Were the same technicians used throughout testing?  Were they blind to treatment status of animals?  Where was the testing done?  When was testing done, with respect to time of test substance administration?  What were the environmental conditions (e.g., noise level, etc.)?  Were scoring criteria given for the measured parameters?  For open field observations, include the duration of the observation period (e.g., 2 minutes); for any test requiring equipment (e.g. strain gauges used for grip strength), describe the equipment used.]
The CHECKED (X) parameters were examined. [Add and delete parameters from the following table, as needed.]
	X
	HOME CAGE OBSERVATIONS
	X
	HANDLING OBSERVATIONS
	X
	OPEN FIELD OBSERVATIONS

	
	Posture*
	
	Reactivity*
	
	Mobility

	
	Biting
	
	Lacrimation* / chromodacryorrhea
	
	Rearing+

	
	Convulsions*
	
	Salivation*
	
	Arousal/ gereral activity level*

	
	Tremors*
	
	Piloerection*
	
	Convulsions*

	
	Abnormal Movements*
	
	Fur appearance
	
	Tremors*

	
	Palpebral closure*
	
	Palpebral closure*
	
	Abnormal movements*

	
	Faeces consistency
	
	Respiratory rate+
	
	Urination / defecation*

	
	
	
	Red/crusty deposits*
	
	Grooming

	
	SENSORY OBSERVATIONS
	
	Mucous membranes /eye /skin colour
	
	Gait abnormalities / posture*

	
	Approach response+
	
	Eye prominence*
	
	Gait score*

	
	Touch response+
	
	Muscle tone*
	
	Bizarre / stereotypic behaviour*

	
	Startle response*
	
	
	
	Backing

	
	Pain response*
	
	
	
	Time to first step

	
	Pupil response*
	
	
	
	

	
	Eyeblink response
	
	PHYSIOLOGICAL OBSERVATIONS
	
	NEUROMUSCULAR OBSERVATIONS

	
	Forelimb extension
	
	Body weight*
	
	Hindlimb extensor strength

	
	Hindlimb extension
	
	Body temperature+
	
	Forelimb grip strength*

	
	Air righting reflex+
	
	
	
	Hindlimb grip strength*

	
	Olfactory orientation
	
	
	
	Landing foot splay*

	
	
	
	OTHER OBSERVATIONS
	
	Rotarod performance

	
	
	
	
	
	


*Required parameters; +Recommended parameters
b.  Locomotor Activity:  Locomotor Activity was evaluated [when in relation to FOB performance]. [Include information on whether replicates were used, what type of equipment was used, length of session, number and length of subsessions, what parameters were measured (e.g., total activity, ambulatory activity, large movements, small movements, etc.)]
6.  Sacrifice and Pathology:
[When and how were animals sacrificed, how many were perfused, what parameters were measured (e.g. brain weight, length and width), what were the procedures for perfusion, what tissues were evaluated, what  type of staining was used, how were sections prepared (thickness, embedding media, number of sections).  How many animals from each sex and treatment group were evaluated?]
The CHECKED (X) tissues were evaluated. [add or delete tissues as needed]
	
	CENTRAL NERVOUS SYSTEM
	X
	PERIPHERAL NERVOUS SYSTEM

	
	BRAIN
	
	SCIATIC NERVE

	
	Forebrain
	
	Mid-thigh

	
	Center of cerebrum
	
	Sciatic Notch

	
	Midbrain
	
	

	
	Cerebellum
	
	OTHER

	
	Pons
	
	Sural Nerve

	
	Medulla oblongata
	
	Tibial Nerve

	
	
SPINAL CORD
	
	Peroneal Nerve

	
	Cervical swelling
	
	Lumbar dorsal root ganglion

	
	Lumbar swelling
	
	Lumbar dorsal root fibers

	
	Thoracic swelling 
	
	Lumbar ventral root fibers

	
	OTHER
	
	Cervical dorsal root ganglion

	
	Gasserian Ganglion
	
	Cervical dorsal root fibers

	
	Trigeminal nerves
	
	Cervical ventral root fibers

	
	Optic nerve
	
	

	
	Eyes
	
	

	
	Gastrocnemius muscle
	
	


7.  Positive Controls: [Briefly describe the positive control data cited, and its acceptability for use with the current study].
For Positive control data to be acceptable, it must demonstrate the sensitivity of the test method to detect changes in the measured parameters.  For observational measures, the data should demonstrate the ability to detect major neurotoxic endpoints, including limb weakness, paralysis, tremor, and autonomic signs; motor activity positive control data should demonstrate the ability to detect both increases and decreses in motor activity; pathology positive control data should demonstrate the ability to detect central and peripheral nervous system pathology (separate groups may be used to demonstrate each type of pathology, for example, acrylamide for peripheral nervous system pathology and trimethyl tin for central nervous system pathology).

The methods should be completely described, and must be the same as those used in the study being evaluated (for example, the same equipment should be used, motor activity sessions should be of the same duration, the observation arena should be the same, the same sections should be evaluated for neuropathology, using the same types of stains, etc.), and preferably the same personnel should have conducted the testing.  The data presentation should be complete enough to evaluate the sensitivity of the method, including individual data and measures of variability.  Statistical evaluations used to demonstrate sensitivity should also be the same as those used in the study being evaluated.  The number of animals per test group should not be greater than that used in the study under evaluation.  Positive control data should also demonstrate inter-observer reliability for the FOB (i.e., the same results should be seen regardless of who is doing the observations).  The positive control data should have been collected within a reasonable time frame before the current study, e.g., the last few years.  New data should also be collected when observational personnel or other critical laboratory elements change.
Historical control data are not required and should be used with care.  Behavioral baselines can vary considerably based on current testing conditions, time of testing, environmental conditions, etc., so use of concurrent control data and pre-test data is strongly preferred over historical control data.  If historical control data are provided, and if they are used in evaluation of results, these data should be required and evaluated as discussed above for positive control data. 
II. RESULTS
A. OBSERVATIONS:
1.  Clinical signs - [Describe results] [include table only if treatment-related effects were seen]
Table 2.  Clinical observations
	
	
Dose Level (mg/kg bw/day)

	Observation
	Control
	Low dose
	Mid dose
	High dose

	Males
	
	
	
	

	[observation type]
	
	
	
	

	
	x/x
	
	
	

	Females
	
	
	
	

	[observation type]
	
	
	
	

	
	
	
	
	


Data were extracted from [cite report page nos.]
Numbers represent the total number of observations/number of animals with at least one instance of the observation

n=[give number of animals in each group]
2. Mortality - 
B.  BODY WEIGHT AND BODY WEIGHT GAIN: [include only that data needed to document any effects seen, or lack thereof; include standard deviations in table]
Table 3.  Body weight and body weight gain (g)
	
	
Dose Level (mg/kg bw)

	Observation (g + s.d.)
	Control
	Low dose
	Mid dose
	High dose

	Body weight-Males
	
	
	
	

	-Day #
	
	
	
	

	
	
	
	
	

	Body weight-Females
	
	
	
	

	-Day #
	
	
	
	

	
	
	
	
	

	Body weight gain-Males
	
	
	
	

	-Day #
	
	
	
	

	
	
	
	
	

	Body weight gain-Females
	
	
	
	

	-Day #
	
	
	
	

	
	
	
	
	


Data were extracted from [cite report page nos.].  

Values represent mean + s.d.

n=[give number of animals in each group]
*=p<.05, **=p<.01, when compared to control means.
C.  FOOD CONSUMPTION: [Include if measured. - Include only enough food consumption information to document any effects, or as necessary to explain effects on body weight.]
Table 4.  Food consumption (g/kg/day)
	
	
Dose Level (mg/kg bw)

	Week No.
	Control
	Low dose
	Mid dose
	High dose

	Males
	
	
	
	

	-Days #-#
	
	
	
	

	
	
	
	
	

	Females
	
	
	
	

	-Days #-#
	
	
	
	

	
	
	
	
	


Data were extracted from [cite study report page nos.]
Values represent mean + s.d.

n=[give number of animals for each group]
*=p<.05, **=p<.01, when compared to control means
D.  CHOLINESTERASE ACTIVITIES: [Describe results - if applicable]
Table 5. Blood cholinesterase activity
	
	
Dose Level (mg/kg bw)

	Observation
	Control
	Low dose
	Mid dose
	High dose

	Plasma ChE (U/L)
	
	
	
	

	Males
	
	
	
	

	Day 0
	
	
	
	

	Day 7
	
	
	
	

	Day 14
	
	
	
	

	Females
	
	
	
	

	Day 0
	
	
	
	

	Day 7
	
	
	
	

	Day 14
	
	
	
	

	RBC ChE (U/L)
	
	
	
	

	Males
	
	
	
	

	Day 0
	
	
	
	

	Day 7
	
	
	
	

	Day 14
	
	
	
	

	Females
	
	
	
	

	Day 0
	
	
	
	

	Day 7
	
	
	
	

	Day 14
	
	
	
	


Data were extracted from [cite study report page nos.]
Values represent mean + s.d. [% difference from control mean]

**=p<.01, *=p<.05, when compared to control mean.

n=[give number of animals in each group]
[Include all data for whole brain (if brain regions were evaluated, also include all data from cortex and hippocampus; for other regions include data from all time points if statistically significant changes were found for a particular region or if changes from baseline of 20% or greater were seen) - add extra lines to table as needed]
Table 6.  Brain cholinesterase activity (U/g)
	
	
Dose Level (Mg/kg Bw)

	Brain Region
	Control
	Low Dose
	Mid Dose
	High Dose

	Tissue 1
	
	
	
	

	Male
	
	
	
	

	Day 0
	
	
	
	

	Day 7
	
	
	
	

	Day 14
	
	
	
	

	Female
	
	
	
	

	Day 0
	
	
	
	

	Day 7
	
	
	
	

	Day 14
	
	
	
	

	Tissue 2
	
	
	
	

	Male
	
	
	
	

	Day 0
	
	
	
	

	Day 7
	
	
	
	

	Day 14
	
	
	
	

	Female
	
	
	
	

	Day 0
	
	
	
	

	Day 7
	
	
	
	

	Day 14
	
	
	
	


Data were extracted from [cite study report page nos.]
Values represent mean + s.d. [% difference from control mean]
**=p<.01, *=p<.05, when compared to control mean.

n=[give number of animals in each group]
E.  NEUROBEHAVIORAL RESULTS
Data should be included for all statistically significant findings, and for any findings the reviewer feels are toxicologically relevant (even if not statistically significant [in our view, an incidence of 3/10 for a parameter where controls are 0/10 would warrant inclusion]).  If significant effects are found, data from all groups, time points, and both sexes should be included for that parameter (so that the reader of the DER can see what happened to the effect across time and groups). [However, note that if a given parameter is (e.g.) 0 for all groups at all time points except for day 0, that can be stated in the text and such data need not be included in the table.]  Include severity information if there are changes in severity.  Duplicate the table as necessary to include different types of findings (e.g., activity levels, landing foot splay, etc.). 

1.  FOB Findings: 
Table 7.  Functional observation battery results
	
	
Dose Level (mg/kg bw)

	Observation
	Control
	Low dose
	Mid dose
	High dose

	Males
	
	
	
	

	Type of Observation -1
-Pretest

-Day 0

-Day 7

-Day 14
	
	
	
	

	Type of Observation -2
-Pretest

-Day 0

-Day 7

-Day 14
	
	
	
	

	
	
	
	
	

	Females
	
	
	
	

	Type of Observation -1
-Pretest

-Day 0

-Day 7

-Day 14
	
	
	
	

	Type of Observation -2
-Pretest

-Day 0

-Day 7

-Day 14
	
	
	
	

	
	
	
	
	


Data were extracted from [cite study report page nos.] [include units for measurements, as needed]  

Values represent incidence (or other appropriate measure)

n=[include number of animals for all groups]
*=p<.05,** p<.01 compared with controls

2.  Motor activity: 
Include data for total motor activity in all DERs, regardless of statistical significance.  Include data for subsessions if it is statistically or toxicologically significant.  Even if data for subsessions is not included in a table, it should be discussed, especially with regard to whether or not habituation was demonstrated.  Table can be duplicated as necessary to include additional types of motor activity data or subsession data.
Table 8.  Motor activity (total activity counts for session)
	
	Dose Level (mg/kg bw)

	Test Day
	Control
	Low Dose
	Mid Dose
	High Dose

	Males
	
	
	
	

	Pre-test
	
	
	
	

	Day 0
	
	
	
	

	Day 7
	
	
	
	

	Day 14
	
	
	
	

	Females
	
	
	
	

	Pre-test
	
	
	
	

	Day 0
	
	
	
	

	Day 7
	
	
	
	

	Day 14
	
	
	
	


Data were extracted from [cite study report page nos.] [include units for measurements, as needed]  

Values represent mean +s.d.  

n=[give number of animals for all groups]
*=p<.05,** p<.01 compared with controls
F.  SACRIFICE AND PATHOLOGY: [Tables are OPTIONAL, but recommended for treatment-related findings; limit text to integration of findings, highlights]:
1.  Gross pathology: [describe results, including whether there were any changes in brain weights (if measured - provide table )]
2.  Brain weight - [absolute and relative as appropriate, relate to any histological changes]
Table 9: Absolute and relative brain weights (n=6/sex)
	Weights (mg)
	Dose Level (mg/kg bw)

	
	Control
	Low Dose
	Mid Dose
	High Dose

	Males

	Body wt
	
	
	
	

	Brain wt
	
	
	
	

	Brain/body wt
	
	
	
	

	Female

	Body wt
	
	
	
	

	Brain wt
	
	
	
	

	Brain/body wt
	
	
	
	


Data were extracted from [cite study report page nos.] 
*  Statistically different (p <0.05) from the control.

3.  Neuropathology: 
Include information as to what types of lesions were found.  If neuropathological alterations were observed in the high dose group, were lower dose groups sequentially examined?  If evidence of neuropathological alterations was seen, was a subjective diagnosis (dose-blind coded re-reading) conducted?  If treatment-related lesions were found, include information in a table, including information regarding lesion severity; if no treatment-related lesions were found, include some information in text regarding reported incidence of lesions unrelated to treatment and in control groups.  A sample table (with sample data) is included below.
Table 10.  Incidence of  neuropathological findings [Tissues listed are examples, change as needed.]
	
	Treatment Group

	
	Male
	Female

	Lesion
	Control
	High Dose
	Control
	High Dose

	Sciatic Nerve

-mid-thigh

-notch

(mid-thigh or  notch)
	
	
	
	

	Sural Nerve
	
	
	
	

	Tibial Nerve
	
	
	
	

	Lumbar Roots

-dorsal

-ventral

-(dorsal or ventral)
	
	
	
	

	Axonal degeneration

-some peripheral nerve
	
	
	
	


n=5 for all groups

All lesions were graded minimal except for sciatic nerve degeneration in one control female (graded mild) MF=multifocal; all other lesions were focal.  

Numbers in parentheses represent combined incidence.  

Data were extracted from individual animal pathology data tables, [cite study report page nos.] 
III.  INVESTIGATORS’ DISCUSSION AND CONCLUSIONS:  [Note any deficiencies and how they impact on the study results and interpretation, if at all.  Include the following points in your discussion/conclusions section.]
[Discuss findings at low, mid- and high doses. Include only major treatment related clinical signs, FOB findings, motor activity changes, body weight or brain weight changes or gross and histopathology or neuropathology, including onset and/or duration if any, or the following statement:  There were no treatment related effects on mortality, clinical signs, body weight, brain weight or gross and histologic pathology or neuropathology.  FOB and motor activity testing revealed no treatment-related effects. Note if there was a NOAEL for acute neurotoxicity (for Acute reference dose consideration during subsequent risk assessment.)]
Based on the effects seen in this study, the LOAEL was xxx mg/kg bw/day (based on xxx), with a NOAEL of xxx mg/kg bw/day. 

[If applicable]
The LOAEL for plasma cholinesterase inhibition was xxx mg/kg bw/day, with a NOAEL of xxx mg/kg bw/day. 

The LOAEL for erythrocyte cholinesterase inhibition was xxx mg/kg bw/day, with a NOAEL of xxx mg/kg bw/day.  

The LOAEL for brain cholinesterase inhibition was xxx mg/kg, bw/day with a NOAEL of xxx mg/kg bw/day.
