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Rev 7/00	IACUC #.:___________
                     	Date Received: ___________
                                                            

	FLORIDA ATLANTIC UNIVERSITY
Institutional Animal Care and Use Committee Application Form


	L O N G  F O R M
(The long form application should be used when the proposed studies include anesthesia, invasive or surgical procedures, procedures likely to cause more than transitory discomfort to the animal, biohazard/ radioisotopes/ cDNA use and physical restraint of the animal.)


Directions:  Please type all answers and detail your responses.  All questions must be answered, if some questions are not applicable, please answer NA.  The principal investigator must sign the last page.  Please submit twelve (12) copies, including the original, to the Division of Sponsored Research at least 10 working days prior to the next meeting.  Should you have any questions please contact Sponsored Research at X7-2310.	




1.	Principal						 
Investigator: 	Dr. Ingrid B. Johanson  
 
Department:  	Psychology

Telephone:	Office:  (561) 297-3302         Home (Optional):   (561) 997-8354


2.	Co-Investigator:  Bernadette M. Stevenson

Department:  	Psychology

Telephone:	Office:  (561) 297-2270	   Home (Optional):  (561) 637-4964


(Note: If the investigators are unable to be contacted, the veterinarian and/or the animal caretaker will make the appropriate decision in the best interest of the animal.)

3.	Proposed dates of research/teaching:

From:  November 1, 2000          To:  October 31, 2001


Complete Nos. 4 - 6 for Grant Submissions:

4.	Funding Agency : NA

5.	Proposal Title:	 NA 

6.	Category of Proposal:

a.  New:	 X		b.  Revised: __________   Date Originally Approved:__________

c.  Renewal with Changes: __________   Date Originally Approved: __________

d.  Resubmission: __________   Date Originally Submitted: __________



Complete No. 7  for Approval of Unfunded Research/Teaching Use:

7.	a.  Unfunded Research:  X 	     Title:	Evaluation of frontal and cerebellar function in developing rats.

b.  Teaching/Training: _______ Name of Course: __________________________________

8.	Identify the species and total number of animals to be used in this study. Provide justification for the use, choice of species and total number of animals (i.e. how many groups, how many subjects per group, why that number of subjects?). Use space below.

The offspring of Sprague-Dawely rats (rattus norvegicus) will be used in the proposed study. Developing rat pups are ideal to study because they mature rapidly and generally contain a large number of pups per litter which makes it possible to do powerful within litter statistical analyses. We propose to use 50 litters (n=10 per litter, total=500 pups) over a one year period which includes 20 untreated same-age control litters (i.e. these animals will be the source of stimulus control animals for behavioral testing). This proposal includes two experiments. The first experiment will examine the behavioral effects of frontal vs. cerebellar lesions performed at 2 vs. 9-days in neonatal rats (20 litters + 10 stimulus control litters=30 litters). The second experiment will evaluate the effects of early post-natal treatment with methylphenidate on recovery of function in frontal and cerebellar lesioned rat pups (10 litters + 10 stimulus control litters=20 litters).

9.	From where will animals be obtained?

Currently, we have breeding pairs (adult males and females) in our colony that have been obtained from Charles River and Harlan. Adults rats will be bred in our laboratory and their offspring will be used in the proposed experiments.


10.	Can an alternative method be used to replace animals in this study?

Yes: _________  No:   X


If Yes, describe below:	NA

11.	In the space below, describe the specific aims of the study, provide a description of the experimental design, including number of groups and animals per group to be used, and a brief description of the methodology to be used (give sufficient detail to allow the IACUC to address animal welfare concerns).

 
	Children with Attention Deficit Hyperactivity Disorder generally display impulsive, distracted, and inattentive behaviors. Several etiologies for ADHD have been proposed over the years including nutrition, food allergies, lead poisoning, overarousal in the ARAS, and delayed maturation of the frontal lobes (e.g. for a review see Stevenson, 1997). Stevenson (1997) evaluated the role of frontal functioning on odor habituation learning in neonatal rats as a possible animal model for ADHD. Results from this study indicated that frontal lobe lesions increased activity in 3 and 12-day-old rats and also impaired habituation learning in 3-day-olds (Stevenson, 1997), thus lending support to the frontal lobe theory of ADHD. In addition, recent research suggests that the frontal lobes may actually be involved in three separate neurodevelopmental disorders which include ADHD, Autism, and Tourette’s Syndrome (Ozonoff & Jensen, 1999). Deficits in cerebellar development have been found in children with autism and in children with ADHD (Mostofsky, Reiss, Lockhart, & Denkla, 1998). These data suggest that both ADHD and Autism, although very different disorders, may be the4 result of a similar neurodevelopmental pathology involving both the frontal lobes and the cerebellum.
	Traditionally, the cerebellum has been viewed as a motor coordination center (Mostofsky et al, 1998). However, recent research has shown that the cerebellum, although important in motor skills, is also involved in many more functions including complex learning procedures such as classical conditioning, habituation of exploratory behavior, and spatial processing (Bobee et al, 2000). Animal and human research suggests that the cerebellum may play an important role in cognitive functions, including executive functions often attributed to the frontal lobes that are normally deficient in individuals with ADHD. Mostofsky, Reiss, Lockhart, and Denkla (1998) found that males with ADHD had a significantly smaller cerebellar vermis compared to controls. This suggests that ADHD may be due to a dysfunction in the circuits connecting the cerebellum with the frontal lobes and that both areas underlie clinical symptoms of the disorder such as inattention, disinhibition, and hyperactivity. Hypolplasia of cerebellar vermal lobules VI and VII has also been found in autistic patients indicating that the cerebellum may be also be involved in motivational and emotional behavior. A review of the literature has found that most of the studies of brain function, including cerebellar and frontal, have been performed on rats that were lesioned as adults and tested as adults. Or, the rats were lesioned as neonates and tested as adults (e.g. Bobee et al (2000) performed relatively early cerebellar lesions at Postnatal day 10 and tested the rats as adults). The following study proposes to examine the immediate effects of cerebellar and frontal lesions performed very early at day 2 vs day 9 when the cerebellum and frontal lobes are still developing and immature. In addition, animals will be tested as juveniles at day 17 and 24 (e.g. within a relatively short window of time after the lesion is made and before the rats are adults). The animals will undergo tests of attentional capabilities in the habituation learning paradigm, locomoter activity in the open field, and emotional responsiveness during the play behavior test.

Experiment 1

Subjects
Ten litters of 2-day-old rats and 10 litters of 9-day-old rats will be used as experimental subjects. Ten litters of untreated control rats will be used as stimulus controls for behavioral testing. Within each litter of experimental rats, 2 pups will be assigned to each condition as follows.
F=Frontal lesioned
C=Cerebellar lesioned
F/C=Frontal/Cerebellar lesioned
CON=Control.

One half of each litter (n=4 pups) will undergo odor habituation and open field testing in the high stress condition (Neutral odor) while one half (n=4 pups)will undergo testing in the low stress condition (Home odor).

Procedure
Ablation of the frontal lobe, cerebellar vermis, or cerebellar vermis and frontal lobe will be done at either 2 or 9 days. All of the animals will be anesthetized with hypothermia (Phifer & Terry, 1986). The experimental subjects will be secured in a modified stereotaxic apparatus, the skin of the head incised, and a small hole made in the sagittal plane, either anterior to bregma (frontal lesions) and/or posterior to lambda (cerebellar lesions). The dura will be carefully incised and the frontal and/or vermal lobe gently removed by vacuum aspiration, the skin will then be closed with acrylic cement. The animals will be placed in a warm, moist heated incubator (32 C) and allowed to recover from anesthesia and surgery for 24 hours until odor habituation testing at days 3 or 10.

Evolution of Weight
All of the animals will be weighed every day from the age of 2 days to determine whether or not lesioned and non-lesioned pups were gaining weight equally.

Postural and locomotor measures
After surgery, animals will be tested every day on several reflex measures such as the righting reflex and negative geotaxis.

Maternal Care
Do the dams take care of the lesioned and non-lesioned pups equally? This is an important question to address since it may be an issue that comes up later if differences are found in learning during the habituation test or in emotional behavior during the play test. Bobee et al (2000) did not find any major differences in maternal care of pups who underwent cerebellar lesions at 10 days except that the dams took more care of lesioned pups on the day after their operation. However, since this study proposes to lesion the animals at earlier ages (2 and 9-days), the result of the early lesion on maternal care is not known. Maternal care will be quantified at days 3, 4, and 9 (1, 2, and 7 days after the operation) or at days 10, 11, and 16 for the pups that were lesioned at 9-days of age. The behavior of the animals will be observed during a 10-minute period between 20:00 – 22:00 h, during the active phase. The interactions between the dam and pups outside the nest will be quantified according to the following criteria: 1) the number of times the dam interacted with a pup (sniffing, grooming, carrying a pup from one place to another); 2) The number of retrievings, the ratio number of retrievings/number of possible retrievings; 3) the number of times the pups went out of the nest and returned to the nest by themselves.

Odor Habituation (Home Odor vs Neutral Odor)
Question: Does stress impair habituation learning in the lesioned pups? Pups will be tested for habituation to odor 24 hrs after surgery at either days 3 or 10. Briefly, pups will be exposed to a 10 sec. stream of eucalyptol scented air that will be pumped into their test container every 2 minutes for a total of ten trials plus 2 dishabituation trials with a different odor (i.e. citral) at the end. One half of the litter will be tested in the home odor condition so that soiled bedding will be located on a screen above their test chamber. The other half of the litter will be tested in a neutral odor condition with fresh bedding located on a screen above their test chamber.

Spontaneous motor activity (Home odor vs Neutral Odor in the Open Field)
Question: Does stress increase open field activity in lesioned/non-lesioned pups? Strickler & Zigmond (1976) suggest that the more stressful test environments require a higher rate of dopamine turnover, or greater dopamine output, to maintain a constant rate of habituation. Lesioned pups may only be able to meet the demands of the least stressful environment as was found in 6-OHDA treated pups in the Teicher et al (1981) study. Recordings of spontaneous motor activity will be made on Day 17, late in the evenings, during the active phase of the animals (20:00 – 22:00). An animal will be placed on the plexiglas platform with a grid underneath and 3 additional pups will be placed on additional platforms, in separate test chambers.  Soiled bedding (Home odor condition) or fresh bedding (Neutral odor condition) will be placed on a screen located above the pups during the test. After a 5-minute habituation period, each pup’s activity will be individually scored for 1 minute every 5 minutes for a total of 5 observations during a 25 minute period.  Specifically, we will count the number of squares that a rat crosses in the 1 minute time period. After each test, the platform will be cleaned with an alcoholic solution to mask any olfactory cues. Activity scores will be both combined to provide an overall estimate of percentage of time active and examined sequentially as an index of rate of habituation of activity. In terms of data analysis, Shaywitz, Gordon, Klopper, & Zeltermen, 1977 found is useful to define the rate of habituation of activity as the decrement of spontaneous activity, calculated by regression, over the first three observation periods.

Play Behavior
Question: Do lesioned/non-lesioned pups differ in their play behavior? What are the implications of play for social emotional responding in children with neurodevelopmental disorders such as ADHD or Autism? Play behavior will measured at day 24. Lesioned pups will be paired with an age-matched control pup from an untreated stimulus control litter and the play behavior of the pairs will be observed for a total of 10 minutes from the hours of 20:00 – 22:00 during their active phase. Number of aggressive behaviors such as “pins” will be quantified and recorded.

Experiment 2
Provided that differences in habituation learning, spontaneous open field, or play behavior are found between lesioned/non-lesioned rats, the following experiment proposes to examine whether or not early post-natal treatment with methylphenidate can reverse these deficits. Andersen et al. (2000) found that post-natal treatment with Ritalin produced enduring changes in behavior and D2 receptor density in developing rats.

Subjects and Procedure
Eight litters of rats will be lesioned at day 2 in the procedure described previously. One half of the litter will be treated with Ritalin (dose=.1 mg/kg) from days 3 – 9 and one half will receive saline injections. On the day of testing, all rats will receive a challenge dose of Ritalin (SC injection) 30 minutes prior to the beginning of the odor habituation, open-field, or play behavior test.

Histology
After all behavioral tests are completed, rats will be euthanized and their brains removed
for histological verification. Brains will be weighed, photographed, sectioned and stained
with cresyl violet to determine the extent of the lesions(Note: Tissue staining will
be performed in Bldg. T-8 under a fume hood).
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12.	Classify the total number of animals to be used for entire study according to the following Pain/Stress Classifications:

Class A		Number of animals upon which teaching, research, experiments, or tests will be conducted involving no pain, distress, or use of pain-relieving drugs.

Class B		Number of animals upon which experiments, teaching, research, surgery, or tests will be conducted involving accompanying pain or distress to the animals and for which appropriate anesthetic, analgesic, or tranquilizing drugs will be used.

Class C*	Number of animals upon which teaching, experiments, research, surgery or tests will be conducted involving accompanying pain or distress to the animals and for which the use of appropriate anesthetic, analgesic, or tranquilizing drugs will adversely affect the procedures, results, or interpretation of the teaching, research, experiments, surgery, or tests.*


	                     NUMBER OF ANIMALS ACCORDING TO ABOVE CLASSIFICATION

                                    	    Q U A N T I T Y

Species:                			Class A 			Class B          		Class C*       

 Rattus norvegicus			 200 (20 litters)		300 (30 litters)
______________________       		_________     		_________     		_________ 

______________________       		_________     		_________     		_________ 

______________________       		_________     		_________     		_________ 

* If using Class C animals, a written justification and an explanation of procedures must be provided for the Committee's review in the space below:  







13.	In the space below, provide written assurance that the studies do not unnecessarily duplicate previous experiments, and provide a brief review of the literature to substantiate this.

The studies proposed here do not duplicate previous studies. Although the functioning of the cerebellum has been evaluated extensively in adult rats (e.g. Kolb & Whishaw), 1991) relatively very little is known about the functional role of the cerebellum in neonatal rats, especially with regard to learning. Although experimental brain lesions have been made early in development, (e.g. Bobee et al , 2000), those rats are generally not assessed until several months later when they are fully mature adults. The studies proposed here will examine the immediate functional consequences of early cerebellar and frontal lesions in the immature rat brain (e.g. neonatal and  juvenile rat).


14. 	Proposed site for housing animals used in this study 	MT-18
                                                                                     
15.	Do animals require special caging, care, diet, housing, etc?

Yes:  __________  No: 	X	  If Yes, please describe below:






16.	Will animals be restrained other than for routine caging and handling?

Yes: __________	No:  X		If Yes, please explain below:


17.   	Will the procedures cause more than transitory discomfort to the animal?

      	Yes	X	 No________
      
Was the Attending Veterinarian, or his designee, consulted in planning those procedures that will cause more than transitory discomfort to the animal?

      	Yes	X	No________


18.        Provide in the space below a description of the methods and sources (eg., Survey of literature; Animal Welfare Information Center (Tel: 301-504-6212) used to determine that alternatives to procedures that may cause more than momentary or slight pain or distress to the animal are not available:

Survey of literature.

Provide the keywords used in the search:  rats; adhd; autism; cerebellum, frontal lobe; stimulants; animal models

	Provide the date the search was conducted (Include the year):  

The most recent literature search was conducted on October 2,  2000.


19.	Provide below a written assurance that animals that would otherwise experience severe or chronic pain or distress that cannot be relieved will be euthanized at the end of the procedure, or if necessary during the procedure:	

Animals found to be in severe or chronic pain or distress that cannot be relieved will be euthanized at the end of the procedure or if necessary during the procedure.



20.	If animals are found to be in severe or chronic pain or distress, who is authorized to euthanize the animal if the PI is unavailable? (Note: If the investigators are unable to be contacted, the veterinarian and/or the animal caretaker will make the appropriate decision in the best interest of the animal.)

Check 	[X]  Animal Caretaker

               	[X]  Veterinarian

               	[X]  Others:

1. Name:	Bernadette Stevenson 	2. Name:	Bob Delaney
    Work Phone:	297-2270	   	Work Phone:	297-2886
    Home Phone (Optional): 637-4964	Home Phone (Optional: 	482-9763


21.	Will these studies include the use of Biohazards, such as infectious organisms, carcinogens, recombinant DNA or radioisotopes, to be administered to live animals?

Yes: __________	No: ____X______  If Yes, complete below:

Has this proposal been discussed with the Radiation Safety Officer and/or the Director of Environmental Health and Safety?   Yes: __________   No: ____X______


Will these studies use:

a.  In vivo infectious organisms?	Yes: __________  No: ___X_______

    If yes, describe:

b.  In vivo chemical carcinogen, endotoxin, toxin? Yes:_______  No: ____X___  

    If Yes, state which chemicals:  

c.  In vivo radioisotope?     Yes: __________   No: ___X_______

If Yes, Labeled Compound _______________________________________________
  
  Radioisotope ___________________________________________________
  
  Dose/Animal ____________________________________________________

How will carcass be disposed of?	NA

d.  If other, describe:	NA



22.	Description of injections other than those used for anesthesia/analgesia:

a.	Material injected, proposed dose and route if injection: 

In Experiment 2, on post-natal days 2-9 and also on behavioral test days 10, 17, and 24, the experimental animals will be injected with either:
1) methylphenidate, .1 mg/kg or
2) 0.9% NaCl (control), amount equal to injected volume of methylphenidate.

  	b.	Purpose of injection: 

Methylphenidate is stimulant and the most commonly prescribed drug used to treat children with Attention Deficit Hyperactivity Disorder (ADHD). Saline (0.9% NaCl) will be used as a control. Experiment 2 will evaluate whether early post-natal treatment with methylphenidate affects (i.e. improves or hinders) recovery of function in neonatal rats will early brain lesions. Furthermore, this study will compare the effects of chronic vs acute treatment with methylphenidate on the behavior (learning, spontaneous motor activity, and play) of rats with early brain lesions. 


      	c.	How many injections will each animal receive?                              

In experiment 2, each experimental pup will receive a daily subcutaneous injection of either methylphenidate or saline (PN day 3-9) and a challenge injection of methylphenidate on behavioral test days (PN day 10, 17, 24) for a total of 10 injections per animal.










23.	Surgical Methods:	(If more than one surgical procedure will be performed, make a copy of this page and provide information for EACH procedure.)

Species:  	Rattus norvegicus

Description of Procedure 
Ablation of the frontal lobe, cerebellar vermis, or frontal lobe and cerebellar vermis  will be done at either 2 or 9 days. All of the animals will be anesthetized with hypothermia in an ice-water bath (Phifer & Terry, 1986). The experimental subjects will be secured in a modified stereotaxic apparatus, the skin of the head incised, and a small hole made in the sagittal plane, either anterior to bregma (frontal lesions) and/or posterior to lambda (cerebellar lesions). The dura will be carefully incised and the frontal and/or vermal lobe gently removed by vacuum aspiration, the skin will then be closed with acrylic cement. The animals will be placed in a warm, moist heated incubator (32 C) and allowed to recover from anesthesia and surgery for 24 hours until odor habituation testing at days 3 or 10.


Number to be performed per year:  300 (30 litters)

Will animals be allowed to recover from anesthesia?  Yes: ___X_______  No: __________

Will more than one surgical procedure be done on the animal? 

Yes: __________  No: ____X______  If Yes, provide written justification below:

Location of operating room: 	T-11, Rm 11______________________________________________________

Location of recovery room: 	T-11, Rm 11___________________________________________________


Anesthesia/Analgesia		Species		Drug		  Dose	 	Route  

Preanesthetic			      None

Anesthetic		  	Rattus norvegicus		hypothermia	Time = 2-3 minutes	transdermal 
												           (ice water bath)
Post-procedural		  	      None




Justify any non-use and the duration of withholding of anesthesia/analgesia in pre-operative, operative or post-operative period in the space below:


Hypothermia is an ideal anesthetic for rat pups (Phifer & Terry, 1986) since it does not require the use of pre-anesthetic and pups quickly recover from hypothermia anesthesia.

Provide below a description of pre-operative and post-operative care of the animals:
After the scalp incisions are sealed with acrylic cement and dried, antibiotic ointment (neopolymycin) will be applied to the incisions to prevent the development of infection as the suture heals. Pups will be weighed daily to ensure they are gaining weight normally after the procedure. Pups will also be checked daily for signs of infection near the scalp incision. If an infection is found, the veterinarian will be consulted and the pups will either be treated with oral antibiotics or euthanized,




	Surgeon's name:  Bernadette M. Stevenson

	Telephone:	Office 297-2270		  Home (Optional : 637-4964

	Person responsible for post-operative care:  Bernadette M. Stevenson

	Telephone:	Office 297-2270		  Home (Optional : 637-4964



24.	Anesthesia/Analgesia in Non-surgical Procedures (bleeding, exams, etc.):

Describe procedure below: NA


Anesthesia/Analgesia		Species		Drug		  Dose		  Route  

Preanesthetic		NA___________________  _____________  __________  __________     
 
Anesthetic		NA___________________  _____________  __________  __________ 

Post-procedural		NA___________________  _____________  __________  __________ 


25.	Describe below the proposed method of euthanasia, including agent and dose?  The AVMA panel on Euthanasia report of January 1993 (Available from the Division of Sponsored Research) should be followed.  Deviation from these guidelines will only be considered upon written justification to the IACUC.  

Animals will be euthanized by CO2 gas.
.
26. 	Have personnel conducting procedures and handling animals (other than animal caretaker) received training in care and use of animals? Yes___X_____ No______

If Yes, describe training below:

Dr. Ingrid Johanson is a developmental psychobiologist that has extensive expertise in the
care and use of developing animals in research. Ms. Stevenson is Dr. Johanson’s doctoral student and has over 5 years of experience working with neonatal rats in the developmental psychobiology laboratory. She has direct experience with all of the surgical procedures and behavioral tests proposed in this study.







27. 	Does working with these animals pose a health risk? Yes____No_X___

If yes, describe below those precautions to be taken to minimize risk (for example, will personnel be vaccinated against tetanus?).

NA







28.   If animals are to be housed at FAU, provide following information:

Animal Species Inventory Information:*

Location:		     		# Animals	    	# Animals
   Species		  Strain       	Bldg/Room	          Age	     	Housed/Day		Housed/Year

Rattus Norvegicus	   CD		MT-18		Adult Female Breeders		50		150
Rattus Norvegicus	   CD		MT-18		Adult Male Breeders		50		150

*The research experiments in the developmental psychobiology laboratory utilize pups that are bred in our laboratory. To maintain the breeding colony and rotate the breeding pairs, we generally house a relatively large number of animals. Animals are bred to produce on average 3-4 litters per week. The litters produced by our adult breeders are used as subjects for several different studies in our laboratory as well as for training purposes. Every effort is made to reduce waste and use pups for the purpose of training students. Females are generally kept in the colony for 1-2 years or 4 births or whatever comes first and males for 1 year. Thus, the exact number of animals, including females, males, and offspring may vary from week to week. 



As Principal Investigator, I will comply with the procedures and methods outlined in NIH Publication 85-23, Guide for the Care and Use of Laboratory Animals, as well as PHS policy, the Animal Welfare Act, and applicable University policies.







_____________________________________________		______________________________
Signature of Principal Investigator					Date














