
DCM Anesthesia and Analgesia Guidelines 
 

DCM recommends multimodal and balanced anesthesia and analgesia. This can be achieved by 

using drugs from different classes and administering them pre-operatively, intra-operatively, 

and/or post-operatively. For all procedures, provision of pre-emptive (pre-procedural) analgesia 

is required, unless specifically exempted by DCM veterinarians as described in the approved 

AUP. For major survival surgical procedures and painful non-surgical procedures requiring 

anesthesia, post-procedural analgesia must be provided for a minimum of 3 full days following 

anesthetic recovery, unless specifically exempted by DCM veterinarians as described in the 

approved AUP. Analgesic administration should be continued for at least 1 full day following 

recovery from minor surgical and painful non-surgical procedures. Please contact DCM 

veterinary staff for recommendations and guidance when formulating anesthetic regimens. 

 
Note: When making drug combination cocktails (ketamine/xylazine, etc.), please use the earliest 

expiration date on the original bottles as the expiration date for the mixture. For example, if 

ketamine expires in 60 days and xylazine in 30 days, use the 30 



day expiration for the mixture. If neither drug expires within 90 days, use 90 days from mixing as 

the expiration date (Taylor et al, 2009; Dodelet-Devillers et al, 2016). Store the mixture in a cool, 

dark, and in a locked controlled substance cabinet if controlled (Lee et al, 2017). When 

compounding pharmaceutical drugs, use sterile technique and sterile diluents, to ensure that 

compounded drugs remain sterile and stable (Kawano et al, 2019). 

 

Many drugs recommended below are scheduled by the US Drug Enforcement Agency (DEA) as controlled 

substances and require DEA registration. Investigators must obtain a research registration from both federal 

DEA and state DHHS in order to purchase and use controlled substances. 
 

Schedule II Morphine, Fentanyl, Pentobarbital 

Schedule III Ketamine, Telazol, 

Buprenorphine, 

Pentobarbital euthanasia 

solutions 

Schedule IV Butorphanol,  

 

 

 

 

 

 
 



DCM Recommended Anesthetics - Rodents and Rabbits 
 

Anesthetic Species Dose Route 
of Administration 

Isoflurane in Oxygen Rodents, 
Guinea Pigs, 
Hamsters, 

and Rabbits 

3-5% induction 
1-4% maintenance 

1 liter/minute oxygen 

Inhalation (vaporizer needed) 

Ketamine + Xylazine Mouse (K) 80- 100 mg/kg 
(X) 5-15 mg/kg 

IP 

Ketamine + Xylazine Hamster (K) 200 mg/kg 
(X) 10 mg/kg IP 

Ketamine +Xylazine Rat (K) 40-100 mg/kg 
(X) 5-12 mg/kg 

IP 

Ketamine + Xylazine Guinea Pig 
*see DCM 

(K) 85 mg/kg 
(X) 12-13 mg/kg 

IP 

Ketamine + Xylazine 
Light Anesthesia 

Rabbit (K) 35 mg/kg 
(X) 5 mg/kg 

IM, SC 

Butorphanol + Acepromazine 
Sedation 

Rabbit (B) 1 mg/kg 
(A) 1 mg/kg 

IM 

Propofol (Diprivan®) 
Induction 

Rabbit 5-14 mg/kg IV 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



DCM Recommended Analgesics - Rodents and Rabbits 

 

Analgesic Species Dose Route of 

Administration 

Frequency [1] Alamaw, E. D., Casey, K. M., Tien, 
K., Franco, B. D., Gorman, G., Cotton, 
R. M., ... & Huss, M. K. (2024). 
Carprofen Attenuates Postoperative 
Mechanical and Thermal 
Hypersensitivity after Plantar Incision 
in Immunodeficient NSG Mice. 
Comparative Medicine, 74(2), 105-114. 
 
[2] Glasenapp, A., Bankstahl, J. P., 
Bähre, H., Glage, S., & Bankstahl, M. 
(2024). Subcutaneous and orally self-
administered high-dose carprofen 
shows favorable pharmacokinetic and 
tolerability profiles in male and female 
C57BL/6J mice. Frontiers in Veterinary 
Science, 11, 1430726.  
 
[3] Death has been reported when 
non-steroidal anti-inflammatory drugs 
(NSAIDs such as meloxicam and 
carprofen) and Ethiqa XR have been 
administered concomitantly in mice. 
Wait at least 30 minutes between 
Ethiqa and NSAID administration 

Buprenorphine Hydrochloride (opiate) Mouse 0.1 mg/kg SC Q 4-8h 

Buprenorphine-XR (Ethiqa)[3] Mouse 3.25 mg/kg SC Q 48-72 h 

Morphine (opiate) Mouse 10 mg/kg SC Q 2-4 h 

Meloxicam (NSAID) 
*Recommend diluting to 1 mg/ml with sterile 

saline (injectable) 

Mouse 5-10 mg/kg PO, SC Q 12 h 

Carprofen (NSAID)-Contact DCM 
veterinarians for dosing recommendations 

Mouse 5-10 mg/kg 
*25 mg/kg for NSG 

mice[1]  
**25 mg/kg 

recommended for 
C57BL/6 mice 

(unpublished data, 
ASLAP seminar 

11/2024)[2] 
 

SC Q 12-24 h 

Carprofen (50 mg/ml) water  
*When used as part of multimodal analgesia 

(i.e. with an opiate) 
*Must change bottles at least every 7d 

Mouse 15-30 mg/kg/day 
To make 0.1 or 0.2 

mg/ml bottle: add 0.2 or 
0.4 ml carprofen per 
every 100 ml water 

In drinking water Continuous 
*Start at least 
24h prior to 

surgery 

BioServ Rimadyl (Carprofen) Rodent MD’s 
2mg Tablets 

*Must be irradiated 
*Must provide alternative analgesia if mouse 

does not consume tablet 

Mouse 0.5-2 mg/day  
(1/4 - 1 tablet) 

PO Q 24 h 

Bupivacaine 0.25-0.5% (Marcaine) 
*Must be diluted with sterile saline 

Mouse, Rat 1-3 drops (~0.05ml) of 
0.05-.125%  

(~2.5 mg/kg) 

Local or topical; SC At the time of 
surgery 

Lidocaine 1-2% 
*Must be diluted with sterile saline 

Mouse, Rat 1-3 drops (~0.05ml) of 
0.125-0.25% (~5 mg/kg) 

Local or topical; SC At the time of 
surgery 



Buprenorphine HCl (opiate) Rat .0.05 mg/kg SC Q 6-8h 

Buprenorphine-XR (Ethiqa) Rat 0.65 mg/kg SC Q 48-72 h 

Simbadol (buprenorphine) Rat 0.5 mg/kg SC Q 12-24 h 

Morphine (opiate) Rat 2.5-5 mg/kg SC Q 2-4 h 

Meloxicam (NSAID) Rat 1-2 mg/kg PO,SC Q 12-24h 

Meloxicam-ER 
(2 mg/ml) 

Rat 4 mg/kg SC Q 72 h 

Carprofen (NSAID) Rat 5 mg/kg SC Q 24 h 

BioServ Rimadyl Rodent MD’s 2mg Tablets 
(Carprofen/NSAID) 
*Must be irradiated 

*Must provide alternative analgesia if rat 
does not consume tablet 

Rat 2 mg/day  
(1 tablet) 

PO Q 24 h 
 

Buprenorphine (opiate) Guinea 

Pig 

0.05 mg/kg SC Q 6-8 h 

Morphine (opiate) Guinea 

Pig 

10 mg/kg SC Q 24h 

Meloxicam (NSAID) Guinea 

Pig 

0.2 mg/kg PO Q 24h 

Buprenorphine (opiate) Rabbit 0.02-0.1 mg/kg SC Q 6-8 h 

Buprenorphine-ER (opiate) Rabbit 0.1-0.15 mg/kg SC Q 72 h 

Meloxicam (NSAID) Rabbit 0.1-0.3 mg/kg SC Q 24 h 

Meloxicam-ER Rabbit 0.6-0.9 mg/kg SC Q 72 h 



DCM Recommended Anesthetics & Analgesics - Swine 
 

Anesthetic Species Dose 
Route 

of Administration 

 

Isoflurane in oxygen Swine 4-5 % induction 
1-2% maintenance 
1-2 liters/minute 

Inhalation  
(vaporizer needed) 

 

Telazol 
(Tiletamine HCl/Zolazepam HCl) 

Xylazine  
sedation 

 
Swine 

 
5 mg/kg (telazol) 

1 mg/kg (xylazine) 
 

IM 

 

 

   

Ketamine + 
Xylazine 

Pre-anesthetic 

Swine 10-20 mg/kg 
IM 

 

1 mg/kg IM 

Propofol (Diprivan®) 
Swine 

2-6 mg/kg IV 

 
   

 

Analgesic Species Dose Route of 

Administration 

Frequency 

Buprenorphine (opiate) 
Swine 

0.01-0.05 mg/kg IM, IV 
Q 6-12 h 

Buprenorphine-ER  
Swine 

0.12-0.24 mg/kg SC 
Q 72 h 

Meloxicam (NSAID) Swine 
0.4 mg/kg PO 

Q 24 h 

Tramadol (synthetic opiate) Swine 5-10 mg/kg PO Q 24 h 

 

Fentanyl (opiate) 

 
Swine 

25/50/75/100 

mcg/hr 

 
Transdermal patch 

 
Q 72 h 

 

Morphine (opiate) Swine 
0.2 -0.9 mg/kg 

2.2 mg/kg 

IV 

IM 

Q 2-4 h 
Q 2-4 h 



DCM Recommended Anesthetics & Analgesics - Fish 
 

Anesthetic Species Dose Route 
 of administration 

 
Tricaine methane 

sulfonate (MS-222) 

 
Fish 

50-200 mg/L bath 

induction 

50-100 mg/L 

maintenance 

Submersion 

*Buffer MS-222 w/ 

sodium bicarbonate 

until pH =7.0-7.5 

Ketamine/ 

Medetomidine 
Fish 

66-88 mg/kg 

K—1-2 mg/kg 

M--0.05-0.1 mg/kg 

IM 

IM 

IM 

Quinaldine sulfate Fish 50-100 mg/ml 

induction 

15-60 mg/ml 

maintenance 

 
submersion 

Clove oil Fish (species dependent) 20-100 mg/L Immersion/inhalation 

Eugenol (Aqui-20E) Fish (species dependent) 10% solution 

10-100 mg/L 
Immersion/inhalation 

Analgesic Species Dose Route of Administration Frequency 

Butorphanol 
Fish 

0.05-0.10 mg/kg IM 
Q 4 h 

Lidocaine 
Fish (species dependent) 

1%-2 % -Up to 2 ml SQ or topical line block 
 



DCM Recommended Anesthetics & Analgesics-Amphibians 
 

Anesthetic Species Dose Route of 
administration 

Tricaine methane sulfonate 

(MS-222) 

 
 
 
 
 
 

 
*Buffer with sodium 

bicarbonate 

0.7 g/L 

Xenopus adults 

Larvae 

Tadpole/newt 

Frog/salamander 

Toad 

 

Most species, may be 

irritating IM/SC, use 

neutral solution 

1 g/L induction 

100-200 mg/L 

200-500 mg/L 

0.5-2.0 g/L 

2-3 g/L 
 
 

5-200 mg/kg 

Bath 

Bath 

Bath 

Bath 

Bath 

 

IM/SC/Intracelomic 

 Leopard 

frog/bullfrog 

100-400 mg/kg Intracelomic 

Isoflurane Amphibians 2-5% Inhalation 

Ketamine Amphibians 5—150 mg/kg 
IM 

Telazol 
(TiletamineHCL/ZolazepamHCL) 

Amphibians  
10-20 mg/kg 

IM 

 

 

 

 

 

 



DCM Recommended Analgesics - Amphibians 
 

Analgesic Species Dose Route of 
Administration 

Frequency 

Buprenorphine 

(opiate) 

Amphibians 0.01-0.03 mg/kg SC, IM Q 8-12 h 

Butorphanol 

(opiate) 

Amphibians 0.2-0.4 mg/kg IM Q 4 h 

Lidocaine Amphibians 1-2% Local infiltration  

Xylazine Amphibians 10 mg/kg Intracelomic Q 12-24 h 



DCM Recommended Anesthetics & Analgesics - Birds 
 

Anesthetic Species Dose Route 
of administration 

Isoflurane Most species 4-5 % 
2.0-2.5 % 

maintenance 

Inhalation 
(vaporizer needed) 

Ketamine Water fowl, Raptors 

Finches (small 
birds 20-49 g) 

15-25 mg/kg 
 

30- 40 mg/kg 

IM, IV, SC 
 

IM, SC, IV 

Telazol 
(Tiletamine HCl/ 
Zolazepam HCl) 

Most species 10-30 mg/kg IM 
Restraint anesthesia, 
moderate analgesia 

    
Analgesic Species Dose Route of 

Administration 

Frequency 

Buprenorphine 

(opiate) 

 
Most species 

0.01-0.05 mg/kg 

6.5 mg/L drinking 

water 

IM 

PO 

Q 8-10 h 

Butorphanol 

(opiate) 
Most species 0.5-2.0 mg/kg IM 

Q 6-24 h PRN 

Lidocaine Most species 
Not to exceed 1-3 

mg/kg 

Topical/Local 

infiltration, SC 
At the time of surgery 

Bupivacaine Most species 2 mg/kg 
Topical/Local 

infiltration, SC 
At the time of surgery 

Meloxicam (NSAID) Most species 1 mg/kg IM Q 12 h 

Carprofen (NSAID) Most species 1 mg/kg SC Q 12 h 

 
Revised/Approved: Karen A. Oppelt, Attending Veterinarian 01/24/2025 
Approved: IACUC 01/27/2025 

 


