UNIVERSITY OF COLORADO DENVER

STANDARDIZED PROTOCOL FOR PRODUCTION OF POLYCLONAL ANTIBODIES IN RABBITS 

Note:  Complete this protocol form only if polyclonal antibodies will be produced in rabbits and all animal manipulations will be performed by trained research personnel according to the standard procedures detailed in this form.  

Please complete all the sections which are presented in green. 
SECTION A - ADMINISTRATIVE INFORMATION

1) PRINCIPAL INVESTIGATOR (PI) NAME:        
a. DEPARTMENT:      
b. CONTACT INFORMATION  FOR PI: TELEPHONE:      
MAIL BOX:      
EMAIL:      
c. PROTOCOL AFFILIATIONS:   FORMCHECKBOX 
 UC Denver
 FORMCHECKBOX 
 Barbara Davis FORMCHECKBOX 
 Cancer Center
 FORMCHECKBOX 
 Denver Health
2) CAMPUS/FACILITY WHERE RESEARCH IS CONDUCTED:  


 FORMCHECKBOX 
 ANSCHUTZ MEDICAL CAMPUS


 FORMCHECKBOX 
 OTHER: 

a.
 Location of Laboratory




BUILDING      
ROOM NUMBER      
b. Location Of Area Where Animal Procedures Are Performed 

BUILDING      
ROOM NUMBER       
3) PROTOCOL TITLE:       

TYPE OF PROTOCOL:
 FORMCHECKBOX 
 NEW
 FORMCHECKBOX 
 REPLACEMENT FOR #: 
4) PROTOCOL ASSOCIATES
a. INVOLVED IN ANIMAL PROCEDURES :        
b. CONTACT PERSON:       

TELEPHONE:       FORMTEXT 

     
 
  MAIL BOX: 
EMAIL:         
5) TOTAL NUMBER OF EACH SPECIES IN APPLICATION: Rabbit       
6) GRANT/PROJECT TITLE:      
a. FUNDING AGENCY/SOURCE:  (Projects funded with internal support require departmental chair approval letter)
 FORMCHECKBOX 
 NIH
 FORMCHECKBOX 
 NON PROFIT AGENCY (include name)      
 FORMCHECKBOX 
 SBIR
 FORMCHECKBOX 
 TTO-POC(Tech Transfer Office


 FORMCHECKBOX 
 FOR PROFIT COMPANY (include name)       (Requires departmental chair approval letter)


 FORMCHECKBOX 
 OTHER (include name)     
 FORMCHECKBOX 
 MOU Attached

b. GRANT NUMBER/ID (If known):       
OGC ROUTING NUMBER:      

 FORMCHECKBOX 
 IN REVIEW, DATE:       

 FORMCHECKBOX 
 AWARDED, DATE:       
c.  FORMCHECKBOX 
 SPEEDTYPE NUMBER:        

7) INCLUDED (select all that apply):

 FORMCHECKBOX 
  HAZARDOUS MATERIAL QUESTIONNAIRE  FORMCHECKBOX 
  DEPARTMENTAL APPROVAL LETTER

 FORMCHECKBOX 
  PERSONNEL QUALIFICATION FORMS (please complete and SIGN a PQF for all personnel) 

8)
OCCUPATIONAL HEALTH PROGRAM ( OCC/HEALTH ENROLLMENT FORMS  must be on file)
SECTION A2 – INDIVIDUAL INVESTIGATOR SPECIFIC INFORMATION

1) Describe the goals of the study in lay language.  Please begin with "The Goal of this study is …" and  complete in 200 words or less; ~8th grade reading level.       
2) How will the polyclonal antibodies be used?      
3) What is the anticipated contribution/benefit of these antibodies to the advancement of medicine and/or biology?      
4) How many antigens will be used?       
5) List the specific antigen(s)      
6) Specify any anticipated or potential adverse heath effects or reactions associated with injection of these antigens.      
7) NUMBER OF ANIMALS TO BE USED: How many rabbits will be immunized per specific antigen?  (Generally, one to three rabbits, per antigen, are used.) 
	
Group

(list each antigen or control group)
	
# of Animals


per Group
	
# of


Repetitions
	
Total Animals per


Group  

	 
	
	
	

	
	
	
	

	
	
	
	

	Total of all rows
	


8) What is the total number of rabbits to be used?  (This must equal the number of rabbits per antigen X the number of antigens)       
9) How was the number of animals per experimental group determined?
One to three rabbits will be immunized per antigen. The use of three rabbits per antigen allows for the occasional circumstance of a rabbit failing to immunologically respond to the antigen.
How was the number of repetitions for each group determined?      
10) IMMUNIZATION PROCEDURES
a. Antigen(s):  (Information to be provided by investigator.)

b. Adjuvant(s): (Investigator will select one of the following):

i)  
 FORMCHECKBOX 
   Freund's Complete Adjuvant (Note:  This may only be used in the initial immunization.) 


+Freund's Incomplete Adjuvant (Note:  This must be used for all booster immunizations.)


ii)  
 FORMCHECKBOX 
   RIBI Adjuvant System


iii) 
 FORMCHECKBOX 
   Adjuvax


iv) 
 FORMCHECKBOX 
   Alhydrogel


v)  
 FORMCHECKBOX 
   Alum


vi) 
 FORMCHECKBOX 
   TiterMax

c.
Injection volume and site(s): (Investigator will select one of the following)

i)   
 FORMCHECKBOX 
   Subcutaneous Route – dorsal lumbar region of the back staying away from the scruff of the neck 



total volume per injection - 1 to 2 ml




volume per injection site – four injections of approximately 0.2-025 ml each.

ii)   FORMCHECKBOX 
   Intradermal Route - done only in the sedated rabbit




hair clipped; surgical scrub done on skin




dorsal abdominal region




total volume per injection - 1 to 2 ml



S.Q. four injection sites (one in each quadrant) of .1 ml



I.D. volume per injection site – multiple injection sites of less than 0.05 ml.
The following injection sites are conditionally acceptable, but only with substantial justification.  Please describe the scientific justification for using these routes:

     

iii)
 FORMCHECKBOX 

Intramuscular Route - quadriceps muscles of the thigh region




total volume per injection - 1 to 2 ml




volume per injection site - 0.25 to 0.5 ml.
iv)
 FORMCHECKBOX 

Intraperitoneal Route- done only in the anesthetized rabbit




hair clipped; surgical scrub done on skin




caudo-ventral abdominal region to right or left of the midline




total volume per injection-1 to 2 ml



v)   FORMCHECKBOX 

Intravenous Route- marginal ear vein




skin over injection site disinfected




total volume per injection - 0.5 to 1 ml-inject slowly


Note:
Intravenous injection may cause an anaphylactic reaction.  Animals must be observed for a minimum of 10 minutes following injection.  Epinephrine or antihistamines should be readily available (for IV administration)
If several adjuvants and/or routes of administration are designated, under what circumstances will each be used?      

d.
Frequency of immunization:  To be provided by the investigator (usually every 2-4 weeks).      

e.
Blood collection methods, volume and frequency:


i)
 Route:  
Small Volume - via central ear artery in the sedated rabbit.

  

Terminal Exsanguination - via the intracardiac route in the anesthetized rabbit.


ii)  Volume: 
Maximum 10% calculated blood volume (blood collected once every 1-2 weeks).



Maximum 20% calculated blood volume (blood collected once every 4 weeks or less) 





(Note:  In the rabbit, total blood volume is calculated to be 7% of body weight.)


iii) Frequency:  Information to be provided by the investigator.      

f.
Will rabbits be bled out at peak titers? Yes  FORMCHECKBOX 
 
No  FORMCHECKBOX 


g. 
What is the estimated period of time rabbits will be maintained?      
Example of standard protocol: Immunizations every 4 weeks with 15% blood volume collected every 4 weeks prior to booster to monitor titer. Exsanguination 18-20 weeks post initiation of immunizations. 
11) HAZARDOUS MATERIAL USE : Will hazardous material be used in the animals?
 FORMCHECKBOX 
  No (continue to section C)
 FORMCHECKBOX 
  Yes (please complete a Hazardous Materials Questionnaire http://www.ucdenver.edu/animal)
Check all (a-e) that apply and supply additional information as requested.

 FORMCHECKBOX 
 a.
Biological Materials or Agents.  Submission of the UC Denver Biosafety Authorization Form to Health and Safety for review and approval by the Institutional Biosafety Committee is required.  Questions? Call the IBC Office at 303-724-5541
 FORMCHECKBOX 

1.
Human Blood, Body Fluids, Tissues or Tumors.  List:       
 FORMCHECKBOX 

2.
Animal Blood, Body Fluids, Tissues, Tumor Cells or Hybridomas.  List:       
 FORMCHECKBOX 

3.
Cell Lines/Strains, List:      





Origin:  FORMCHECKBOX 
  human 


Type: 
 FORMCHECKBOX 
  immortalized






 FORMCHECKBOX 
  Other:      


 FORMCHECKBOX 
  primary
** If 1, 2, or 3 are checked, indicate the following: 

 FORMCHECKBOX 
 MATERIALS HAVE BEEN TESTED FOR CONTAMINATION. Specify the test:      

Test Results: 
     

Performed by:
     
 FORMCHECKBOX 
 MATERIALS HAVE NOT BEEN TESTED FOR CONTAMINATION.  You must contact the Clinical Veterinarian prior to using this material in your animals (303-724-2325).
 FORMCHECKBOX 

4.
Live micro-organisms or viruses (to include any recombinant viruses, bacteria, etc that are derived from human or animal pathogens)



Species:      
Strain:     

Risk Group:      


(Route of administration & Infectious Dose and volume must be listed in Section B-6 above)

 FORMCHECKBOX 

5.
Recombinant DNA or RNA. 

a.  What are the expected biological effects and health consequences of this recombinant material in the targeted animal?       
b.  Will it pose any health risks to other animals or humans?  




 FORMCHECKBOX 
  No  FORMCHECKBOX 
  Yes—Explain:      
SECTION B - PROJECT DESCRIPTION
Please ensure that the procedures to be followed in your protocol are consistent with the descriptions in following sections; if not a regular full protocol application must be submitted for IACUC Review

2.
NARRATIVE DESCRIPTION OF ANIMAL PROCEDURES
Rabbits will be immunized with an antigen-adjuvant mixture.  Specific antigen, specific adjuvant, route of administration and frequency of administration will be specified by the investigator.  Small volumes of blood will be collected in the sedated (sedation of acepromazine or acepromazine and buprenophine administered intramuscularly) rabbits from the central ear artery.  The frequency of blood collection will be specified by the investigator.  Rabbits may be exsanguinated (under anesthesia) at peak antibody titers.  A chemical euthanasia agent will be administered (via intracardiac route) to the anesthetized rabbit following exsanguination.

3.
STUDY END-POINT FOR ANIMALS 

Animals will be euthanized: 

 FORMCHECKBOX 
 After completion of the experimental protocol.
4.
ANIMAL IDENTIFICATION:


a.
Species:  Rabbit 


b.
Strain:  New Zealand White


c.
Sex female (Females have demonstrated higher titers from the literature)

d.
Age and/or weight range:  Minimum  2-3 kg
 SECTION C - ANESTHESIA AND ANALGESIA

1. ANALGESIC OR SEDATIVE DRUGS:
	
Drug
	Initial Dose
	Supplemental Dose
	Route
	For Which Procedure?
	Expected

Time Under

Sedation

	Acepromazine
	0.5-1.0  mg/kg
	
	IM
	Protein/Adjuvant Injection & blood sampling
	Up to 60 minutes

	Buprenorphine
	0.01-0.05 mg/kg
	
	IM
	Protein/Adjuvant Injection & blood sampling
	Up to 60 minutes


2.
ANESTHETIC DRUGS 

	
Drug
	Initial Dose
	Supplemental Dose
	Route
	For Which Procedure?
	Expected

Time Under

Anesthesia

	Ketamine
	35 mg/kg
	
	IM
	Terminal cardiac blood sampling
	20-40 minutes

	Xylazine.
	5 mg/kg
	
	IM
	Terminal cardiac blood sampling
	20-40 minutes


3.
ANESTHESIA MONITORING (CHECK ALL THAT APPLY):
 FORMCHECKBOX 

Response to toe/skin pinch.
 FORMCHECKBOX 

Lack of nose twitching

 FORMCHECKBOX 

Stable respiratory rate


4.
FREQUENCY OF MONITORING: 


 FORMCHECKBOX 
 b.
Every 2-3 min.

5.
POST PROCEDURAL ANALGESIC OR TRANQUILIZING DRUGS: 


NA

SECTION D - POTENTIAL HEALTH CHANGES
1.  POTENTIAL HEALTH CHANGES 
 FORMCHECKBOX 
 a.
Decreased food and water intake.


 FORMCHECKBOX 
 j.
Coma.
 FORMCHECKBOX 
 b. 
Abscesses.





 FORMCHECKBOX 
 k.
Labored breathing.

 FORMCHECKBOX 
 c.  
Dehydration.





 FORMCHECKBOX 
 l.
Hypothermia.
 FORMCHECKBOX 
 d.  
Infection






 FORMCHECKBOX 
 m.
Hyperthermia.
 FORMCHECKBOX 
 e.  
Malnutrition.





 FORMCHECKBOX 
 n.
Skin abnormalities.
 FORMCHECKBOX 
 f.  
General weakness. 




 FORMCHECKBOX 
 o.
Paralysis.

 FORMCHECKBOX 
 g.  
Diarrhea.






 FORMCHECKBOX 
 p.
Ataxia.
 FORMCHECKBOX 
 h.
Constipation or ileus. 




 FORMCHECKBOX 
 q.
Urinary incontinence.
 FORMCHECKBOX 
 i. 
Seizures.






 FORMCHECKBOX 
 r.
Excessive urination.


 FORMCHECKBOX 
 s.
Weight loss, specify as a % of total body weight:      
 FORMCHECKBOX 
 t.
Hyper/hypo- glycemia. Explain:      
 FORMCHECKBOX 
 u.
High incidence of carcinogenesis. Explain:      
 FORMCHECKBOX 
 v.
Behavioral changes. Explain:      

 FORMCHECKBOX 
 w.
Other. Specify: Some adjuvants (such as Freund's adjuvant) are capable of causing subcutaneous abscesses and/or skin necrosis (especially if sterile antigen-adjuvant solutions/suspensions are not used).  Rabbits with significant abscesses and/or skin necrosis will be treated by lancing and flushing the abscess and administration of topical and/or parenteral antibiotics as directed by the Veterinarian.

2.
MONITORING FOR ANTICIPATED HEALTH CHANGES (Check all that apply):

Observed/Assessed Parameter

Frequency of Assessment

 FORMCHECKBOX 

a.
Food/water consumption
     /       (# / day, week, or month)
 FORMCHECKBOX 

b.
Body weight  
     /       (# / day, week, or month)
 FORMCHECKBOX 

c.
Pain or discomfort
     /       (# / day, week, or month)
 FORMCHECKBOX 

d.
Signs of infection 
2/week  (# / day, week, or month)


(redness, swelling, discharge or dehiscence)

 FORMCHECKBOX 

e.
Behavior, activity, or posture.
     /       (# / day, week, or month)
 FORMCHECKBOX 

f.
Blood glucose
     /       (# / day, week, or month)
 FORMCHECKBOX 

g.
Tumor growth
     /       (# / day, week, or month)
 FORMCHECKBOX 

h.
Other:
     /       (# / day, week, or month)
 FORMCHECKBOX 

i.
Not applicable.
3.
CRITERIA FOR PREMATURE REMOVAL FROM STUDY  (Check all that apply):
 FORMCHECKBOX 
 
Veterinarian’s discretion based upon humane issues.  (required)


4.
ANIMALS REMOVED FROM THE STUDY WILL BE:


 FORMCHECKBOX 
 a.
Euthanized.
SECTION E - RESTRAINT, DEPRIVATION, AND EUTHANASIA

1.
RESTRAINT:


 FORMCHECKBOX 
 a.
Routine.

2.
SPECIAL HOUSING, HUSBANDRY, CONDITIONING, DIET OR OTHER CONDITIONS:



 FORMCHECKBOX 
 a.
None Apply.
3.
METHOD OF EUTHANASIA (check all that apply):  




 FORMCHECKBOX 
 g.
Other.  Specify: 1 ml euthanasia solution administered intracardiac to the anesthetized rabbit
SECTION F - ANIMAL ORDERING AND HOUSING INFORMATION

1.

SOURCE (check one):


 FORMCHECKBOX 
  a.
Purchased from an approved vendor.



 FORMCHECKBOX 
  b.
Transferred from another study (Provide approved protocol number)      
2.

ANIMAL HOUSING (Check all that apply):


 FORMCHECKBOX 
 b.
UC Denver Center for Comparative Medicine
3.

WILL ANIMALS BE REMOVED FROM THE ANIMAL HOUSING FACILITY?


 FORMCHECKBOX 
 a.
No.
SECTION G - RATIONALE FOR USE OF ANIMALS

AND APPROPRIATENESS OF THE SPECIES AND NUMBERS USED
1.

LIVING ANIMALS ARE REQUIRED FOR THIS STUDY BECAUSE:

 FORMCHECKBOX 
 a.
The complexity of the processes being studied cannot be duplicated or modeled in simpler systems.

 FORMCHECKBOX 
 b.
There is not enough information known about the processes being studied to design nonliving models.

 FORMCHECKBOX 
 c.
Preclinical studies in living animals are necessary prior to human testing.

 FORMCHECKBOX 
 d.
Other:   With reference to the complexities of the immune system, current technology does not exist for production of polyclonal antibodies in tissue cell culture or any other in vitro system. The complexity of the immune system requires an intact, live animal or cells to generate antibodies. Animal immunization is the only current method available. 
2.

THIS SPECIES HAS BEEN SELECTED BECAUSE:


 FORMCHECKBOX 
 a.
A large database exists, allowing comparisons with previous data.



 FORMCHECKBOX 
 b.
The anatomy or physiology is uniquely suited to the study because:      


 FORMCHECKBOX 
 c.
This is, phylogentically, the lowest species that provides adequate size, tissue, or anatomy for the proposed study.


 FORMCHECKBOX 
 d.
It provides a particularly good model for duplicating the human condition.


 FORMCHECKBOX 
 e.
Previous studies using this species formed the background of this project.


 FORMCHECKBOX 
 f.
It has the following unique features that make it the best available choice:       



 FORMCHECKBOX 
 g.
Other:  The methodology of polyclonal antibody production is well characterized for the rabbit.  This species provides an animal of sufficient body size such that adequate quantities of antibody-containing blood can be obtained from the animal without adverse health effects
SECTION H - PAIN OR DISTRESS

1.
ANIMALS IN THIS STUDY HAVE THE FOLLOWING MANIPULATIONS (Select the appropriate option):

  FORMCHECKBOX 

Survival procedures, treatments or studies that could potentially cause pain or distress will be conducted.  

2. PROCEDURES THAT COULD POTENTIALLY CAUSE PAIN OR DISTRESS:

 FORMCHECKBOX 
 Use of Freund's Adjuvant

SECTION I - ALTERNATIVES TO POTENTIALLY PAINFUL OR DISTRESSING PROCEDURES

1.
List specific procedures which can potentially cause pain/distress: Freund’s Adjuvant use

2.
Methods Used To Determine That Alternatives To Potentially Painful Or Distressing Procedures Were Not Available:  The use of Freund’s adjuvant requires a written narrative description of the methods and sources used to search for alternatives. (This has been done for you, with the assumption that all procedures outlined in the IACUC Policy “Use of Freund’s Adjuvant”).


a.
Data base or sources consulted (check one or more of the following):  



   X     MEDLINE
____  Index Medicus



   X     BIOSIS 
____  Animal Welfare Information Center  





   X     TOXLINE  
____  Current Research Information Service  
 



   X     AGRICOLA
   X   Consultation with Expert



____  Biological Abstracts 
     ____  Scientific Meetings  
____  Science Journals 



____  Other.  Specify:________________________________________________

b.
Date of data base search:__December 9, 2011 

c. Years covered by search:_1966-2011
d. Key words (2-3) used in search: FCA; Alternatives; RIBI; TiterMax; Aluminum Hydroxide        

e. Please provide a narrative of the methods or logic used in determining that alternatives to potentially distressful or painful procedures are not available:  
The Principle Investigator has considered the use of alternative adjuvants and the antigen’s properties to determine that Freund’s Complete Adjuvant (FCA) is most likely to give the best results. There are few comprehensive or independent studies comparing a wide variety of the alternative adjuvants to each other. There are some limited studies that make some comparisons; however, these studies never look at sufficient numbers of variables to make a global statement of effective replacements of alternatives. The published studies generally only compare a couple of adjuvants to each other and are often not published in peer-reviewed journals. No one adjuvant works best with all antigens, animal species, or experimental conditions.  FCA is regarded scientifically as an effective means of potentiating immune responses in laboratory animals and is used as the gold standard.  FCA has a well known effectiveness with a wide variety of antigens.  Additionally, a recent study "Effects of Freund's Complete Adjuvant on the Physiology, Histology and Activity of New Zealand White Rabbits" (Halliday et al; Contemporary Topics: 2004 43 pp 8-13), shows that the proper use of Complete Freund's Adjuvant did not affect the well being of the rabbits and did not result in adverse effects on the physiologic parameter or activity levels in rabbits.  A complete review of this issue is available in "Adjuvants and Antibody Production: Dispelling the Myths Associated with Freund's Complete Adjuvant" (Stills ILAR Journal: 2005 46 pp 280-291). 
3. Why Distress Or Pain Cannot Be Relieved By Drugs:  Antigen injections are generally considered to be pain free, however, when animals exhibit signs of pain or discomfort in response to the use of Freund’s adjuvant, such as adverse reactions to touching inoculated areas or open sores/necrotic skin lesions, the UC Denver veterinary staff will be consulted and will provide appropriate relief unless written scientific justification is provided.  The potential for pain or distress will be attenuated by using procedures known to minimize the adverse affects associated with FCA.  During the restraint, blood sampling and injection procedures sedatives and analgesics and/or anesthetics are used.  By following IACUC policy and approved procedures, we expect no signs of pain or distress.  The animals’ pain or distress, if any, will be relieved according to the recommendation of the UC Denver veterinarians.

SECTION J - REGULATORY ASSURANCES

Signature Page

PI:       
PROTOCOL TITLE:       
1.  ASSURANCE FROM THE PI OR COURSE DIRECTOR:

A. ASSURANCE FROM THE PI OR COURSE DIRECTOR

(check all that apply)
 FORMCHECKBOX 
 A. ALTERNATIVES TO PAINFUL PROCEDURES ASSURANCE:  I certify that I have considered alternatives to potentially painful/distressful procedures, as indicated in section H 2. (check only if sectionH2 was required)
 FORMCHECKBOX 
 B. NON-DUPLICATIVE ASSURANCE:  In planning this experiment, I have reviewed the relevant literature (e.g., by a computer database literature search, use of comprehensive review articles, or consultation with the Animal Welfare Information Center, etc.).  Based on the available literature, I certify that the activities involving animals described in this protocol do not unnecessarily duplicate previous research. (required for research protocols)
 FORMCHECKBOX 
 C. RESEARCH STUDIES:  I certify that the above statements are true.  If this protocol is associated with a grant application, I certify that this protocol is essentially the same as the study found in grant application or program/project (please state funding agency, project title & award ID and date of award in Section A)       .  The IACUC will be notified of any changes in the proposed project, or personnel, relative to this application, prior to proceeding with any animal experimentation.  

I will not proceed with animal experimentation until approval by the IACUC is granted.  (required for research protocols)
 FORMCHECKBOX 
 D. TEACHING EXERCISES:  I certify that the information in this application is essentially the same as contained in the course outline.  The IACUC will be notified of any changes in the proposed teaching exercises, or personnel, relative to this application, prior to proceeding with any animal manipulation.  I will not proceed with any animal manipulation until approval by the IACUC is granted.  (required for teaching protocols)






Principal Investigator 




Date

2.  VETERINARY REVIEW AND ASSURANCE






UC Denver Veterinarian




Date


3. IACUC CHAIR REVIEW AND ASSURANCE

UC Denver




Date




IACUC Protocol #:  


Approval Date:
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