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Guidelines for Survival Blood Sampling in Animals 
 
 
These guidelines have been developed to assist investigators in their choice and application of 
survival blood sampling techniques while writing and conducting an Animal Study Proposal (ASP). 
 

Factors for Consideration and Required Detailed ASP Information  
 

a.  Species - Various species have various estimated percentages of Total Blood Volume 
(TBV) based on Total Body Weight (TBW)  

 
Examples:  Mouse   TBV estimated mean of 7.2% of the TBW 

Rabbit   TBV estimated mean of 5.6% of the TBW 
Rat   TBV estimated mean of 6.4% of the TBW 
Rhesus macaque TBV estimated mean of 5.6% of the TBW 
Beagle Dog  TBV estimated mean of 8.5% of the TBW 
Guinea Pig  TBV estimated mean of 7.5% of the TBW 
Minipig  TBV estimated mean of 6.5% of the TBW 
Horse   TBV estimated mean of 8.5% of the TBW 

 
b.  Animal Size (Weight) - Various animals within a species have various TBWs which in turn 

effects TBV.  TBV is calculated using the TBW (in kilograms or grams) multiplied by the species 
dependent TBV percentage with a straight conversion of weight to volume (ex. kilograms = liters and 
grams = milliliters).  
 

c.  Restraint or Sedation Techniques - ASP must include a full and detailed technical 
description and justification for restraint or sedation.  
 

d.   Sample Desired (serum, whole cells, plasma, etc.) - ASP must include a full and detailed 
justification of why you need to conduct blood sampling. 
 

e.  Sample Quality (i.e., level of required sterility and techniques dictated by that level) 
 

f.   Sampling Site - ASP must include a full and detailed description and listing of all possible  
techniques and sites, respectively, that would be appropriate for the species and your research goals. 
It is always best to list as many alternatives as possible, especially when you consider “Murphy’s 
Law.” 
 

Blood Sampling Site Examples: 
 

Dorsal/Ventral Tail or Central Pinna Artery 
 

Retrobulbar venous plexus - ASP must include a procedural description of this technique that 
includes topical anesthesia and alternating eyes for multiple draws 

 
Jugular, Saphenous, Lateral Tarsal, Sub-Lingual, Cephalic, 

Femoral, Marginal Ear, and Lateral Tail Veins 
 

Cardiocentesis, Cranial Vena Cava, and Drip Collection by Tail Tip Amputation (≤2mm) 
 
 



g.  Animal’s Health Status - Consideration of the animal’s health status should always be 
made prior to blood sampling to assess the procedure’s possibly affect on the animal. 
 

h.   Phlebotomist’s Experience & Expertise - ASP must include specific identity of qualified 
individuals with a description of their expertise. 

 
i.  Sample Quantity & Sampling Frequency - ASP must include a full and detailed 

description, justification, and time line for single, multiple, or serial blood sampling. 
 
Generally, no more than 15% of the animal’s blood volume should be removed at one time.  Rapid 
sampling rates or sampling of greater than 15% of the TBV in one iteration could possibly result in 
circulatory shock resulting in adverse affects to the animal.  If 10 -15% of the TBV is removed in one 
sampling, the same volume of warm physiologic saline or Lactated Ringer’s should be given back to 
the animal intravenously at an appropriate rate or via clysis by subcutaneous injection.  

 
Blood Sampling Volume Limits and Recovery Periods 

  
Single Sampling 

 
Multiple Sampling 

% circulatory blood 
volume removed 

Approximate 
recovery 
period 

% circulatory blood 
volume removed 
in24 h 

Approximate 
recovery 
period 

7.5% 1 week 7.5% 1 week 

10% 2 weeks 10-15% 2 weeks 

15% 4 weeks 20% 3 weeks 

 
 

Blood Sampling Calculations 
 

General Equation
 TBW X %TBW for species TBV X Desired % of TBV for Draw X one milliliter/gram (or one liter/kilogram) = Draw Volume   
                                                                                                                                                                            in mls or liters 
 
1.  10% TBV Single Sampling 20 grams X .072 (7.2%) X .1 (10%) X milliliter / gram = .144 mls or  
      Mouse, 20 grams TBW                                                                                    144 microliters 

                              
2.  7.5% TBV Single Sampling     250 grams X .064 (6.4%) X .075 (7.5%) X milliliter / gram = 1.2 mls 
      Rat, 250 grams TBW                                                            or 1200 microliters 
 
3.   5% TBV Single Sampling       4 kgs X .056 (5.6%) X .05 (5%) X liter / kilogram = .0112 liters or 
      Rabbit, 4 kilograms TBW                                                                 11.2 mls 
      
3.  15% TBV Single Sampling 8 kgs X .056 (5.6%) X .15 (15%) X liter / kilogram = .0672 liters or 
      Rhesus macaque                                                                           67.2 mls 
      8 kilograms (kgs) TBW 
 
5.  10% TBV Single Sampling 500 kgs X .085 (8.5%) X .10 (10%) X liter / kilogram = 4.25 liters   
      Horse, 500 kgs TBW 
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An Example of a Drug Table 



 
 

 
EXAMPLE 

Table of Experimental Drugs 
 

 
Route of Administration 

 
Side-effects 

 
Name  

 
Concentration 

 
Dose & Volume 

Site Route  
USPIO 

(Iron Oxide Particles) 
~30-1000nm Diameter 10-400umol of iron/kg body 

weight; 
1ml or less for IV 

< 1ul forstereotaxic 
 

Rear Leg or Brain IV or Stereotaxic injection None 

Gadolinium-DPTA .2 mM/ml 0.05-0.2mmol/kg body weight; 
< 1ml for IV or IA 

< 1ul forstereotaxic 

Rear Leg or Brain  IV, IA, or Stereotaxic None 

Manganese Chloride 30-120mM in isotonic 
pH-buffered Saline 

Rats-up to 885umoles/kg body 
weight 

Mice-442umoles/kg body 
weight; 

Rats-2ml/hour 
Mice-0.25ml/hour 

Rear Leg or 
Abdomen 

IV or IP hypothermia, dehydration 

Manganese Chloride 3.9mmol/ml in isotonic 
pH-buffered Saline 

1-4ul/mouse Naris Pipetted into the naris or at 
the base of the whiskers 

Possible bleeding caused by tubing 

Manganese Chloride 10mM in isotonic pH-
buffered Saline 

1ul. into specific areas of the 
brain; Max. dose is 

0.4umoles/kg body weight 

Brain- thalamus, 
ventricles, or cortex 

Stereotaxic  None

Mannitol 25% Solution 5mg/kg body weight; single 
dose 

Neck  IA None-terminal experiment 

Cereport (RNP-7) 9 ug/ml 9.0ug/kg body weight; single 
dose 

Rear Leg IV None-terminal experiment 

D-Amphetamine Sulfate 10 mg/ml 20mg/kg body weight Rear Leg  IV None-terminal experiment 
Endothelial Growth Factor 

(EGF) 
360 ng/ml 20-360ng Brain ventricles Stereotaxic None 

 
Nitric-Oxide Synthase (NOS) 

Inhibitors 
Vary according to type; 

1 mM solution in 
artificial CSF 

Doses vary according to type 
used and mode of application; 

30 mg/kg body weight, 40 
mg/kg body weight 

 

Rear Leg, Abdomen, 
Brain-exposed cortex 

IP, IV, or Topical over 
exposed cortex of brain 

None 
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Common Drugs for Use in Animals 



*Common Drugs For Use in Animals 
 
 
The following pages provide tables of drugs commonly used at the National Institutes of Health (NIH) for 
pre-anesthesia, anesthesia, analgesia, sedation, tranquilization, and restraint of laboratory animal species. 
 
The dosage recommendations and other data presented on the following pages are based upon current 
data in the literature and the professional judgement of veterinarians. 
 
Proper drug doses may vary greatly depending on species, strain, sex, age, physiologic  status of the 
animal, and the level of anesthesia/analgesia desired. 
 
Although these lists provide a ready source of information on drug doses, individuals 
should not use these drugs without prior experience. 
 
Your institute or animal facility veterinarians are available for consultation and additional information. 
 
The page facing each table provides species specific information. 
 
Controlled drugs are identified by a "C." The Roman numeral classifies the drug into 
one of the five established schedules of controlled substances (e.g., sodium 
pentobarbital, C-II). 
Abbreviations: 
IV = intravenous 
IM = intramuscular 
IP = intraperitoneal 
SC = subcutaneous 
PO = per os, oral 
IH = inhalation 
qXh = every X hours 

fessahan
 * The tables provided here are modified versions of the tables presented at http://oacu.od.nih.gov/ARAC/tablesbyspecies.pdf



SPECIES INFORMATION 
 

MOUSE (Mus musculus) 
 
Physiologic parameters: 
 

Body temperature = 36.5-38.0oC 
Heart rate = 325-780/min 
Respiratory rate = 94-163/min 
Tidal volume = 0.09-0.23 ml 
 

The use of chloroform as an anesthetic agent is discouraged. Chloroform can cause renal tubular 
calcification and/or necrosis, particularly in male mice; DBA/2 strain most susceptible. 
 
Avertin is made by mixing equal amounts of tribromyl ethyl alcohol and tertiary amyl alcohol (2.5% 
dilution). If Avertin is improperly prepared or stored in the light, it will break down into dibromoacetic  
acid and hydrobromic acid which can be lethal in 24 hours. Freshly mixed solutions are strongly 
recommended for safe use. The solution can be kept as long as 4 months if it is stored in the dark at 4 
degrees C. The solution should be tested to ensure that it has a pH >5. 
 
* The therapeutic dose for carbon dioxide is close to the lethal dose; very short acting. Concurrent 
administration of 10-50% O2 is recommended. 
 
** Best for minor surgery procedures only. 
 



MOUSE (Mus musculus) 
 
Drug indication and Drugs     Dosage and Route of Administration 
 
Restraint/Preanesthesia  
 

Atropine  0.02-0.05 mg/kg   SC, IM 
Diazepam, C-IV (Valium®)    5 mg/kg    IP 
Ketamine, C-III (Ketaset®, Vetalar®)   22-44 mg/kg    IM 
Carbon dioxide* + 10-50% O2    To effect    IH 
 

Anesthesia  
 
Sodium Pentobarbital, C-II    50-90 mg/kg    IP 
Ketamine**, C-III     50-200 mg/kg    IP 
Avertin (Tribromoethanol)    125-250 mg/kg    IP 

0.02 ml/g (1.2% solution) 
 
 Ketamine/Xylazine:     

Ketamine   80-100 mg/kg Ketamine  IM, IP 
   Xylazine    5-7 mg/kg Xylazine  IM, IP 

Isoflurane      To effect    IH 
 
Analgesia  
 

Morphine, C-II      5-10 mg/kg q2-4h   SC IP 
Butorphanol tartrate (Torbugesic®), C-IV  2.5-5 mg/kg q1-2h   SC 
Buprenorphine, C-V     0.05-0.1 mg/kg q8h   SC IP 
Oxymorphone, C-II     0.15 mg/kg q4h   IM 
Ketoprofen     5 mg/kg q24h    SC 



 
SPECIES INFORMATION 

 
RAT (Rattus norvegicus ) 
 
Physiologic parameters: 
 

Body temperature = 35.9-37.5oC 
Heart rate = 250-450/min 
Respiratory rate = 70-115/min 
Tidal volume = 0.6-2.0 ml 
 

Male rats and animals receiving low calorie diets require higher doses of barbiturates. 
 
Avertin has been reported to cause ileus in rats 
 
The therapeutic dose for carbon dioxide is close to the lethal dose; very short acting. Concurrent 
administration of 10-50% O2 is recommended. 
 
The reversal agent, yohimbine, is only effective when xylazine or medetomidine has been used. 
 
* The projected duration of action for an analgesic is an approximation because the nature of the 
procedure and the level of pain that is experienced affect it. 



 
RAT (Rattus norvegicus ) 

 
 

Drug indication and Drugs     Dosage and Route of Administration 
 
Restraint/Preanesthesia  
 

Atropine      0.04-0.1 mg/kg    SC 
Diazepam, C-IV (Valium®)    5-15 mg/kg    SC 
Ketamine, C-III (Ketaset®, Vetalar®)   22-50 mg/kg    IM 
Carbon dioxide + 10-50% O2    To effect    IH 
 

Anesthesia  
 

Sodium Pentobarbital, C-II    30-60 mg/kg    IV IP 
Ketamine, C-III (10 mg/ml solution)    50-100 mg/kg IP  IM 
 
Ketamine/Xylazine: 

ketamine     60-80 mg/kg    IM  
xylazine     5-7 mg/kg    IM  

Halothane (Fluothane®)    To effect    IH 
Isoflurane      To effect    IH 
Carbon dioxide      To effect    IH 
Telazol®, C-III      20-40 mg/kg    IP 

20 mg/kg    IM 
 

Ketamine/Medetomidine 
ketamine     60-75 mg/kg    IP 
Medetomidine (Domitor®)   0.25-0.5 mg/kg    SC 

 
Analgesia* 
 

Morphine, C-II      1.5-3 mg/kg q2-4h   SC 
Butorphanol tartrate, C-IV (Torbugesic®)  2.5-5 mg/kg q1-2h   SC 
Ketoprofen     5 mg/kg q12h    SC 
Buprenorphine, C-V     0.01-0.05 mg/kg   SC  
 

Reversal Agents 
 

Yohimbine (reverses xylazine)    1-2 mg/kg    IM IP 



SPECIES INFORMATION 
 

HAMSTER (Mesocricetus auratus) 
 
Physiologic parameters: 
 

Body temperature = 37-38oC 
Heart rate = 250-500/min 
Respiratory rate = 35-135/min 
Tidal volume = 0.6-1.4 ml 
 

Syrian or golden hamster is very resistant to morphine - no sedation or hypnotic effects. 
 
Syrian or golden hamster has an increased tolerance to pentobarbital. 



 
HAMSTER (Mesocricetus auratus) 

 
Drug indication and Drugs      Dosage and Route of Administration 
 
Restraint/Preanesthesia  
 

Atropine       .1 mg/kg   IP IM SC 
Ketamine, C-III (Ketaset®, Vetalar®)    20-60 mg/kg   IM 
Diazepam      5 mg/kg  IP, IM 
 

Anesthesia  
 

Sodium Pentobarbital, C-II     100-200 mg/kg   IP 
Ketamine/Xylazine: 

Xylazine      7-10 mg/kg   IP IM 
Ketamine      80 mg/kg   IP 

Telazol®, C-III      20-80 mg/kg   IP IM 
Isoflurane       To effect   IH 
 

Analgesia  
 

Buprenorphine, C-V      0.05-0.1 mg/kg q8-12h  SC IM 
Butorphanol tartrate, C-IV (Torbugesic®)   1-5 mg/kg q2-4h  SC IM 



SPECIES INFORMATION 
 

GUINEA PIG (Cavia porcellus) 
 
Physiologic parameters: 
 

Body temperature = 37.2-39.5oC 
Heart rate = 230-380/min 
Respiratory rate = 42-104/min 
Tidal volume = 2.3-5.3 ml/kg 
 

Large cecum can act as reservoir for anesthetics. Depending on drug solubility, the cecum can alter the 
pharmacologic effect. 
 
Induction of anesthesia using volatile anesthetics (e.g., halothane and isoflurane) should be done with 
caution due to initial breath holding when animals are first exposed to irritating gas vapors. 
 
Repeated exposure to halothane can cause hepatotoxicity. Isoflurane is a safer inhalant anesthetics to 
use. 
 
Self mutilation has been reported in guinea pigs after ketamine administration. 
 



GUINEA PIG (Cavia porcellus) 
 

Drug indication and Drugs      Dosage and Route of Administration 
 
Restraint/Preanesthesia  
 

Atropine       0.05 mg/kg   SC 
Diazepam, C-IV (Valium®)     2.5-5.0 mg/kg   IP IM 
Acetylpromazine      5-10 mg/kg   M SC IV 
Ketamine, C-III (Ketaset®, Vetalar®)    22-30 mg/kg   IM 

 
Anesthesia  
 

Sodium Pentobarbital, C-II     15-40 mg/kg   IP 
Sodium Thiopental, C-III     20 mg/kg   IV 
Ketamine, C-III      40-50 mg/kg   IM 
Ketamine/Xylazine: 

Xylazine      5 mg/kg   SC 
Ketamine      30-40 mg/kg   SC 

Isoflurane       To effect   IH 
 
Analgesia  
 

Buprenorphine, C-V      .01-0.05 mg/kg q8-12h  SC 
Morphine, C-II       10 mg/kg q2-4h  SC IM 
Butorphanol tartrate, C-IV (Torbugesic®)   0.25-0.4 mg/kg   IV SC 

 
Reversal Agent: 
 

Atipemazole (Antisedan®)     1 mg/kg   IM IV SC IP  



SPECIES INFORMATION 
 
CHINCILLA (Chinchilla laniger) 
 
Physiologic parameters: 
 

Body temperature = 38-39 C 
Heart rate = 100-150 min 
Respiratory rate = 40-80 min 

 
Chinchillas are extremely susceptible to stress, all surgical procedures should be undertaken with caution. 
Premedication should be utilized for all surgeries. 



CHINCILLA (Chinchilla laniger) 
 

Drug indication and Drugs      Dosage and Route of Administration 
 
Restraint/Preanesthesia 
 

Atropine       0.5 mg/kg   IM 
Acepromazine       0.5 mg/kg   IM 
Valium       3.0-5.0 mg/kg   IM 

 
Anesthesia  
 

Ketamine/Acepromazine: 
Acepromazine       0.5 mg/kg   IM 
Ketamine      40 mg/kg   IM  

Ketamine/Xylazine: 
Ketamine      40 mg/kg   IM  
Xylazine      5 mg/kg   IM 

Ketamine/Valium  
Valium      1.0-2.0 mg/kg   IM 
Ketamine      20-40 mg/kg   IM 

Pentobarbital       30 mg/kg   IV  
40 mg/kg   IP  

Isoflurane       To effect  IH 
 
Analgesia  
 

Consult your veterinarian 



SPECIES INFORMATION 
 

Ground Squirrel       (to be completed) 



SPECIES INFORMATION 
 

RABBIT (Oryctolagus cuniculus) 
 
Physiologic parameters: 
 

Body temperature = 38-39.6oC 
Heart rate = 130-325/min 
Respiratory rate = 32-60/min 
Tidal volume = 4-6 ml/kg 
 

Many rabbits have serum atropinesterase which causes reduced response to atropine. 
Glycopyrrolate, another anticholinergic, can be used instead of atropine. 
 
Unique hypnotism or immobilization reflex has been observed in rabbits in the absence of drug use. 
 
Large cecum can act as reservoir for anesthetics. Depending on drug solubility, the cecum can alter the 
pharmacologic effect. 
 
Induction of anesthesia using volatile anesthetics (e.g., halothane and isoflurane) should be done with 
caution due to initial breath holding when animals are first exposed to irritating gas vapors. 
 
Give IV injections via marginal ear veins. 
 
Self mutilation has been reported in rabbits after IM ketamine administration. Dilution of ketamine with 
saline will limit this side effect. 



 
RABBIT (Oryctolagus cuniculus) 

 
Drug indication and Drugs      Dosage and Route of Administration 
 
Restraint/Preanesthesia  
 

Atropine      0.04-0.5 mg/kg  SC IM 
Ketamine, C-III (Ketaset®, Vetalar®)    15-50 mg/kg   IM 
Acetylpromazine (Acepromazine)   1.0-10 mg/kg   IM SC IV 
Ketamine/Acetylpromazine (10:1)    15-50 mg/kg   IM 
Diazepam, C-IV (Valium®)     5-10 mg/kg   IV IM 
Glycopyrrolate       0.005-0.011 mg/kg  IM 
Butorphanol & Acepromazine 

Butorphanol tartrate, C-IV (Torbugesic®)  1 mg/kg   SC 
Acetylpromazine     1 mg/kg  SC 

 
Anesthesia  
 

Sodium Pentobarbital, C-II     15-40 mg/kg   IV 
(3% solution given slowly to effect) 

Ketamine/Xylazine/Acepromazine: 
Xylazine      5-10 mg/kg   IM 
Ketamine, C-III     35-50 mg/kg   IM 
Acepromazine      0.75 mg/kg   IM 

Ketamine/Midazolam 
Ketamine, C-III     25 mg/kg   IM 
Midazolam, C-IV     1 mg/kg   IM 

Ketamine/Diazepam 
Ketamine, C-III     15-50 mg/kg   IM 
Diazepam, C-IV     5-10 mg/kg   IM 

Ketamine/Acepromazine/Butorphanol 
Ketamine, C-III     35 mg/kg   SC 
Acepromazine      0.75 mg/kg   SC 
Butorphanol tartrate, C-IV (Torbugesic®)  0.1 mg/kg   SC 

Isoflurane       To effect   IH 
 

Analgesia  
 

Morphine, C-II       2-5 mg/kg q2-4h  SC IM 
Buprenorphine, C-V      0.02-0.1 mg/kg q8-12h  SC 
Butorphanol tartrate, C-IV (Torbugesic®)   0.1-1.5 mg/kg q4h  IV 

1.0-7.5 mg/kg q4h  IM SC 
Flunixin meglumine (Banamine®)    1.1 mg/kg q12h  IM SC 
Carprofen       1.5 mg/kg q12h  PO 
Ketoprofen       3 mg/kg q12h   IM 
 

Reversal Agents 
 

Yohimbine ( reverses xylazine)     0.2 mg/kg   IV 
Doxapram (all anesthetics)    5-10 mg/kg  IM, IV, IP 



 
SPECIES INFORMATION 

 
NONHUMAN PRIMATES 
 
Physiologic parameters: 
 

Rhesus Baboon 
Body temperature = 37-39oC Body temperature = 39oC 
Heart rate = 120-180/min Heart rate = 150/min 
Respiratory rate = 32-50/min Respiratory rate = 35/min 
Tidal volume = 21 ml Tidal volume = 50 ml 

 
The dosage and frequency of administration of all analgesic agents must be tailored to the animal, 
procedure, and magnitude of pain present. Combinations of narcotics and non-steroidal agents are 
commonly used. Consult your veterinarian for specific recommendations. 
 
* Pre-medication with Atropine or Glycopyrrolate is suggested to avoid bradycardia and cardiac 
arrhythmias with these agents. 
 
** Poor analgesia. Adequate for superficial procedures only! 



NONHUMAN PRIMATES 
 

Drug indication and Drugs      Dosage and Route of Administration 
 
Restraint/Preanesthesia  
 

Atropine       0.02-0.05 mg/kg  IM SC 
Glycopyrrolate       0.005-0.01mg/kg  IM SC 
Diazepam, C-IV (Valium®)     0.5-1.0 mg/kg   IM 
Xylazine       0.5-2.0 mg/kg   IM 

 
Anesthesia  
 

Sodium Pentobarbital, C-II     20-30 mg/kg   IV 
Sodium Thiopental, C-III (2.5%)    15-20 mg/kg   IV 
Ketamine/Xylazine*: 

Ketamine, C-III     7-10 mg/kg   IM 
Xylazine (Rompun®)     0.25-2.0 mg/kg   IM 

Ketamine/Diazepam**: 
Ketamine, C-III     5 mg/kg   IV 
Diazepam, C-IV (Valium®)    1 mg/kg   IV 

Ketamine/Midazolam**: 
Ketamine, C-III     15 mg/kg   IV 
Midazolam, C-IV     0.5-0.15 mg/kg   IV 

Telazol®, C-III      4.0-6.0 mg/kg   IM 
Halothane (Fluothane®)     To effect   IH 
Isoflurane       To effect   IH 
 

Analgesia  
 

Morphine, C-II       1-2 mg/kg q4h   IM SC 
Oxymorphone, C-II      0.15 mg/kg q4-6h  IM 
Buprenorphine, C-V      0.01-0.03 mg/kg q8-12h IM SC 
Acetylsalicytic Acid (Aspirin)     10-20 mg/kg q6h  PO 
Acetaminophen      10 mg/kg q8h   PO 
Flunixin meglumine (Banamine®)    0.5 mg/kg daily  IM 
Butorphanol tartrate, C-IV (Torbugesic®)   0.025 mg/kg q3-6h  IM 
Naproxen       10 mg/kg q12h   PO 
Ketorolac       15-30 mg/kg   IM 
 

Reversal Agents 
 

Yohimbine (reverses xylazine)     0.05 mg/kg   IV 
Naloxone (reverses opioids)     .1-0.2 mg/kg as needed  IV 



AMPHIBIANS 
 

Anesthesia  
 

Amphibians must be kept moist over their entire bodies during anesthesia and recovery. Care must be 
taken that they do not become immersed, as this will result in drowning. 
 
Tricaine (MS 222) -ethyl m-amino benzoate methanesulfonate (tricaine methane sulfonate) 
Should be buffered to neutral pH before use. MS222 must be disposed as chemical waste. 
 

Immerse in water with agent added: 
1:2000 to 1:1000 for adults (i.e.,5-10mg of tricaine in 1000 ml water) 
1:3000 to 1:5000 for larvae 
 
Induction in 5-20 minutes; maintain by moist cloth contact with MS 222 
solution. 
 
Recovery - keep at 22-26oC; takes 3-6 hours; keep moist. 

 
Benzocaine  100 mg/1000 ml water 
 
Halothane/Isoflurane -   5% in anesthetic chamber; maintain at 3%. 
 
Sodium Pentobarbital-   60 mg/kg; inject into dorsal lymph sac. 
 
 
 
 

Analgesia  
 

Chlorpromazine   32 mg/kg; inject into dorsal lymph sac 
Chlordiazepoxide   90 mg/kg; inject into dorsal lymph sac 
Buprenorphine, C-V   14 mg/kg; inject into dorsal lymph sac 
Diphenhydramine   51 mg/kg; inject into dorsal lymph sac 



FISH 
 

Because fish breathe through gills rather than lungs, anesthesia must be delivered through an aquatic 
medium. Most fish induced by adding the anesthetic agent to the tank water. It is important to have two 
separate tanks; one for anesthesia and one for recovery. Water for anesthesia should be well-aerated to 
provide adequate oxygen and minimize the stress of induction. Food should be withheld for several hours 
prior to induction. 
 
 
Tricaine (MS 222) -ethyl m-amino benzoate methanesulfonate (tricaine methane sulfonate) 
Should be buffered to neutral pH before use. MS222 must be disposed as chemical waste. 
 

Immerse in water with agent added; doses vary according to species: 
1:20,000 (50 mg/liter) for tranquilization 
1:10,000 (100 mg/liter) for surgical anesthesia  
 
Induction occurs within 3 minutes, recovery takes 10-15 minutes after removal. 

 
Benzocaine  20-30 mg/1000 ml water for tranquilization 

50 mg/1000 ml water for surgical anesthesia 
 

Etomidate is an analog of propoxate and provides sedation only. It should not be used for procedures 
requiring surgical anesthesia. 
 

0.05 -0.5 mg/1000 ml for tranquilization during transportation 
2-4 mg/1000 ml for sedation 
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ANIMAL HEALTH AND CARE SECTION 
NINDS 

 
SOP 301 

August 1998 
 

SUBJECT: MAINTENANCE OF GUILLOTINES 
 
A. PURPOSE 
 

The purpose of this Standard Operating Procedure (SOP) is to ensure that 
guillotines are kept in working order.  The blade movement should be smooth 
with no perceptible binding or resistance.  The blade must be rust-free, clean, 
sharp and decapitate with minimal force. 
 

B. APPLICABILITY 
 

The contents of this SOP apply to all personnel in the NINDS/NIDCD who have 
approved animal studies authorizing the use of a guillotine. 

 
C. GENERAL INFORMATION 
 

1.  The guillotines should be marked with a number or other identification.  
 
2.  Guillotines should not be moved from room to room.  If you need to transfer a 

guillotine to a different room, the guillotine should be sanitized before moving 
and before returning to the original room. 

 
3.  Log books for guillotines are located in each procedure room and these books 

should be notated with each use.  In laboratories, a log book should be located 
near the guillotine and each use should be notated. 

 
D. RESPONSIBILITIES 
 

1.  Anyone using a guillotine should ensure it is in good condition prior to its use.  
If a guillotine in the animal facility is not working properly, please report this 
to the Floor Leader or Facility Manager (301-451-0978, or 301-451-0980, or 
301-496-7108) so it can be repaired. 

2.  Personnel using a guillotine are responsible for proper cleaning after use. 

3.  The Floor Leader will ensure that the animal facility guillotines are lubricated 
as needed with silicon.   

4.  Investigators may contact the Floor Leader or Facility Manager if they want 
their guillotine lubricated by AHCS staff.
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5.  The Floor Leader/Facility Manager will ensure that facility guillotines are 
rotated for sharpening at a minimum of every twelve months or more often if 
needed.  Depending on species and number of animals, investigators may 
need to have the blades on their laboratory guillotines sharpened every six 
months. 

 
6.  Persons responsible for guillotine(s) must maintain a log book.  The log book 

should include the following information: 
 

a) Identification number of the guillotine; 
 
b) Room location; 

 
c) Person responsible for maintenance and repair; 
 
d) Usage tracking (i.e. date, species and number of animals euthanized); 
 
e) Date of blade sanitization and sharpening (to be done annually or more 

frequently if use requires). 
 

E. PROCEDURE 
 

1.  Daily Use 
  

a) Before using the guillotine, check for rust, blade sharpness, ease of 
blade movement and cleanliness. 

 
b) After use, rinse the entire guillotine under fast-running cold water to 

remove any blood and tissues. 
 

c) The base should be carefully scrubbed with disinfectant to reduce 
gross contamination. 

 
d) A final alcohol rinse will assure evaporation and reduce the need to 

hand-dry the equipment.  The guillotine should be turned upside down 
with the blades opened to facilitate drying. 

 
2.  Maintenance 

 
a) The Animal Health and Care Section (AHCS) will maintain the 

guillotines in NINDS Managed Animal Facilities. 
 
b) If an investigator needs to have a guillotine sanitized and/or blade 

sharpened, the AHCS will assist in this service.  All blades must be 
sharpened annually, as a minimum. 
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c) Bring the guillotine to be serviced to AHCS Floor Leader/Facility 
Manager and provide a CAN number for billing of sharpening service. 

 
d) If an investigator needs a replacement guillotine while their guillotine 

is being sharpened, contact Floor Leader/Facility Manager to receive a 
temporary replacement. 

 
e) Only qualified people should take a guillotine apart.  The Floor 

Leader/Facility Manager can provide assistance. 
 

f) Prior to sharpening or more often if needed, the guillotine should be 
taken apart and sanitized by running the guillotine through the tunnel 
washer in a basket.  Contact the Floor Leader/Facility Manager to 
request sanitization. 

 
1) Frequency of sharpening depends on both frequency of use and the 

species euthanized. 
 
2) For example, using the guillotine only 1-2 times per month may 

require less frequent sharpening than heavy use (many animals, 4-
6 times per month). 

 
3) Species will also influence how often blades should be sharpened.  

For example, 10-20 mice euthanized 2-3 times per month may 
require less frequent sharpening of blades than 5-10 guinea pigs 2 
times per month. 

 
4) In short, use common sense.  The best cutting blade dulls after use. 

 
g) After sanitizing, the guillotine is taken to BEIP, Bldg.13, 3rd Floor, 

room 3W24 ATTENTION: Mr. Jim Powell, 301-594-3460 for 
sharpening. 

 
h) The sharpening should take no longer than two weeks.  Contact Mr. 

Powell if you have not been notified to pick up the guillotine after two 
weeks. 

 
4.  Replacement 

 
a) Mr. Powell and his staff will determine if the blades can be sharpened 

or should be replaced. 
 

b) If the blades cannot be sharpened, the guillotine should be taken apart 
and the blades disposed of in a sharps container; place the stand in the 
dumpster, NOT MPW. 
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5.  The NINDS/NIDCD Animal Care and Use Committee (ACUC) will ask to 
review your guillotine log book during the semi-annual review of labs, animal 
holding facilities, and program review. 

 
 
F. POINTS OF CONTACT 
 
 Facility Manager  301-451-0978, or 301-496-7108 
 Floor Leader   301-451-0980 
 Administrative Tech  301-496-8488 
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