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I.
PURPOSE:  To establish guidelines for use of analgesics and/or tranquilizers for animals that may be experiencing anxiety, distress, or pain.

II.
SCOPE:  This SOP applies to all personnel charged with care of animals to include investigators and their staffs.

III.
RESPONSIBILITIES:


A.
The Chiefs, Departments of Animal Resources and Animal Medicine, will:



1.
Review and update this SOP annually.



2.
Ensure that all animals will be cared for in a humane and timely manner.



3.
Use this SOP as guidance for selection of analgesics; this SOP is not to be considered a directive for analgesic selection.


C.
Principal Investigators who have animals on protocol that may require intervention with analgesics and/or tranquilizers will for read this SOP and use it for guidance in selection of analgesics and/or tranquilizers.

IV.
GENERAL PROCEDURES:


A.
Before considering analgesics, it is important to note that careful surgical technique, which minimizes tissue trauma, will minimize any pain or distress caused by the operative procedure.


B.
Nociceptive (painful) stimuli in different experimental situations may differ considerably from stimuli associated with post-surgical pain or self-induced trauma.  Therefore, it is important to emphasize that these drug dosages merely provide a general guideline for the use of analgesic drugs in the alleviation of pain and/or distress.


C.
Opioid analgesics are known to depress food consumption in rats and result in decreased weight gain in guinea pigs.  Other side effects of opioid analgesics include:



1.
Respiratory depression, which is usually not clinically apparent in rabbits and rodents until an excessive (lethal) dose has been administered.



2.
Association with constipation and occasional urinary retention in primates


D.
Concerns have been stated about the "effect of analgesics" as a confounding variable.



1.
It is important to understand that mere handling of an animal can produce profound endocrine changes and that an animal's stress response to a technical procedure may persist for several days.



2.
In view of this, the animal should be allowed to acclimate for a minimum of 72 hr -- sufficient time for effects of analgesics (as generally used) to reside.


E.
A final concern is that pain is a protective function and without post-operative pain, an animal may damage the surgical site.  



1.
A research protocol that relies on pain to immobilize an animal following surgery is inhumane.



2.
Good nursing techniques, smaller cages, tranquilizers as well as analgesics, and most importantly, good surgical technique can help to avert problems associated with abolishing all post-operative pain.

V.
SPECIFIC PROCEDURES:


A.
Nonhuman Primates



1.
Post-Operative Pain




a.
Oxymorphone





Disadvantages




1)
Controlled Drug





2)
Short Duration (4 hr)





Advantages




1)
No "drug effect" - Excellent for C-sections





2)
10x more potent than morphine with less side-effects





Dosage




1)
0.15 mg/kg IM, TID Old World Monkey (OWM)  





2)
0.075 mg/kg SQ, IM, IV, PRN New World Monkey (NWM)*

*
CAUTION!  NWM very sensitive; easily overdose and kill.  Only give after Non-human primate (NHP) has fully recovered from anesthesia.




b.
Butorphanol (Torbutrol®)





Disadvantages





1)
"Drug Effect" - mental depression





2)
Short Duration (4 hr)





3)
Respiratory Depressant





Advantages




1)
Definitely appear to feel better





2)
If trauma, may want the sedative effect (e.g. won't move around)





3)
Not controlled





Dosage




1)
0.01 mg/kg IM, IV, q3-4h - OWM and NWM




c.
Buprenorphine (Buprenex®)





Disadvantages




1)
"Drug Effect" - mental depression





2)
Ceiling Effect





3)
Controlled Drug





Advantages




1)
Long Duration (8 - 10 hr)





2)
Minimal Respiratory Depressant





Dosage




1)
.005 - .01 mg/kg IM, IV, q6-12h -- OWM and NWM



2.
Mild Cases of Pain, Chronic Pain (Arthritis)




a.
Flunixin meglumine (Banamine®)





Dosage




1)
0.5 mg/kg IM, SID




b.
Pentazocine (Talwin®)





Disadvantages




1)
Short duration





2)
Controlled Drug





Advantage




1)
Used for chronic pain, low dose





Dosage




1)
2.0 - 5.0 mg/kg SQ, IM, q4h

NOTE:  Do not exceed 60 mg total dose



c.
Baby Aspirin -- orange or cherry flavor





Advantage




1)
Mild cases or can’t give injections





2)
Flavored aspirin, monkeys think they are treats





Dosage




1)
100 mg/kg PO, SID





2)
20 mg/kg PO, q6-8h




d.
Meperidine (Demerol®)





Disadvantages




1)
Short duration





2)
Controlled Drug





Advantages




1)
1/10 as potent as morphine (less drug effect)





2)
Less vomiting and defecation





Dosage




1)
2 - 4 mg/kg IM, q3-4h




e.
Codeine might try for mild cases (1/12 as potent as morphine).  Give codeine cough syrup per instructions for child.



3.
Self-Trauma 




a.
Diazepam (Valium®)





Disadvantages




1)
Marked species variation; must experiment with





2)
Hypotension present at high levels





3)
Does not mix well with other drugs





4)
Leeches into plastics - inject immediately 





5)
Ceiling Effect -- may help initially, but not for repeat cases





6)
WARNING:  If evidence of hepatic disease, do not use





7)
Controlled Drug





Advantages




1)
Potent tranquilizing and sedative actions (NOT an analgesic)





2)
Increases appetite





3)
Can repeatedly administer





4)
Minimal cardiopulmonary depression -- excellent for older animals





Dosage




2)
0.5 - 1.0 mg/kg IM, IV given slowly




3)
5-10 mg PO, BID


B.
Mice, Rats, Guinea Pigs



1.
Post-Operative Pain (Minor Procedures)




a.
Acetaminophen





Dosage




Mouse:
300 mg/kg, PO, QID





Rat:
100 - 300 mg/kg, PO, q4h




b.
Aspirin (baby)





Dosage




Mouse:
120 – 300 mg/kg, PO, q4h





Rat:
100 mg/kg, PO, q4h





Guinea Pig:
86 mg/kg, PO, q4h






270 mg/kg, IP, SID




c.
Flunixin meglumine (Banamine®)





Dosage




Mouse:
2.5 mg/kg SQ, IM, BID





Rat:
1.1 mg/kg SQ, IM, BID




d.
Ibuprofen





Dosage




Mouse:
7.5 mg/kg, PO, q4h





Rat:
10 - 30 mg/kg, PO, q4h





Guinea Pig:
10 mg/kg, IM, q4r



2.
Post-Operative Pain (Major Procedures)

Note:  Dosages for rodents may not be high enough to provide adequate pain relief for rodents. Professional judgment must be used when using mixed-agonist agents.  Several dosages are given that show wide ranges of concentration, which reflects the lack of good studies of analgesics in rodents.  All dosages are from published literature.




a.
Buprenorphine





Dosage




Mouse:
0.05 - 0.1 mg/kg, SQ, q 6-12 hr





Rat:
0.01 - 0.05 mg/kg, SQ, q 4 hr





Guinea Pig:
0.05 mg/kg, SQ, q 4 hr  (NIH Draft on Intramural Research suggests q 8 - 12 hr is sufficient)




b.
Butorphanol





Dosage




Mouse:
1 - 5 mg/kg, SQ, q 4 hr





Rat:
2.0 mg/kg, SQ, q 4 hr





Guinea Pig:
0.1 - 0.5 mg/kg, SQ, q 6 - 12 hr




c.
Nalbuphine





Dosage




Mouse:
4 - 8 mg/kg, IM, q 4 hr





Rat:
1 - 2 mg/kg, IM, q 3 hr



3.
Several studies have used Buprenorphine in Jell-O or gelatin cubes to give to rats and mice.  These studies were surprising in that animals did not appear to benefit from analgesia compared to controls.  However, animals did consume the gelatin or berry-flavored Jell-O cubes -- and they may provide a source of water for animals post-operatively or animals on death-as-endpoint studies that are becoming moribund.  The recipe given below should be used cautiously, with close monitoring, to ensure that one is providing the appropriate level of analgesia to rats.




a.
Dosage




0.5 mg/kg





Average rat weighs 200 gm = 0.1 mg/rat





Buprenorphine comes as 0.3 mg/ml, so need 0.33 ml/rat




b.
Jell-O Recipe to be followed (1000 ml = 4 cups)





Dissolve in cited volume of hot water





Reduce cold water volume by amount of buprenophine added




c.
Add cold water





Wait until mixture is < 90° F before adding buprenorphine





Pour into plastic trays, 4 ml per cube; Freeze




d.
Dose by giving 1/4 cube per rat


C.
Rabbits



1.
Post-Operative Pain (Minor Procedures)




a.
Aspirin (baby)





Dosage




100 mg/kg, PO, q 4 hr




b.
Flunixin meglumine (Banamine®)





Dosage




1.1 mg/kg, SQ, IM, BID




c.
Ibuprofen





Dosage




10 - 20 mg/kg, IV, q 4 hr



2.
Post-Operative Pain (Major Procedures)




a.
Buprenorphine

Note:  Dosages for rabbits may not be high enough to provide pain relief for rodents ... professional judgment must be used when using mixed-agonist agents.





Dosage




0.01 - 0.05 mg/kg, SQ, IV, q 6 - 12 hr




b.
Butorphanol





Dosage




0.1 - 0.5 mg/kg, IV, QID




c.
Nalbuphine





Dosage




1 - 2 mg/kg, IV, q 4-5 hr

VI.
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