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Guiding Principle 

The use of animals in research and teaching is a privilege granted to institutions, 
investigators, staff, and students that commit to meeting high ethical and regulatory 
standards.   

Blood is collected from animals for a variety of scientific reasons.  The choice of blood 
collection method should be selected in the most humane and efficient way so that any 
pain, discomfort, or distress is kept to a minimum while adequately fulfilling the needs of 
the study design.  Factors to consider in choosing the method of blood collection include 
the size of the animal, the type of sample needed, the quantity of blood required, the 
frequency of sampling, use of anesthetics, the health status of the animal, and the 
experience of the personnel.  Blood collection from animals with protocol specific health 
needs or illness will be considered on a case by case basis.   

• Maximum Volume Collected 
o Up to 7.5% intravascular blood volume may be collected weekly, OR 
o Up to 10% of intravascular blood volume may be collected once every two 

weeks, OR 
o Up to 15% of intravascular blood volume may be collected monthly (i.e. over 

a period of one month), OR 
o Greater than 15 % of intravascular blood volume should be collected under 

anesthesia, and only as a terminal procedure unless appropriately justified 
o Single survival blood collections done acutely can be safely performed when 

not exceeding 15% of total circulating blood volume. When taking samples at 
this maximum level, the required recovery period before further bleeding is 
1 month. Additionally, animals undergoing maximum acute survival bleeds 
should be carefully monitored physiologically during the event and fluid 
volume replacement is required. If fluid replacement volume cannot be 
administered, single survival withdrawals should be limited to 10% 
intravascular blood volume. 
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o Animals being bled daily may have 1% of circulating blood volume taken per 
sample for one week.  Longer collection periods must be discussed with the 
AV. 

 
• Circulating Blood Volume in Laboratory Animals 

o The volume of blood that can safely be removed from animals without 
causing hypovolemia or other physiologic stress is related to their circulating 
blood volume.  The following table lists the average blood volume of healthy 
animals.  For IACUC purposes, the volumes listed will be used when 
calculating whether the proposed amount of blood to be removed falls within 
appropriate guidelines.   

Species Blood volume mean  (ml/kg) 
Cat 55  
Cattle (400 kg) 60 
Dog (Beagle) 85 
Gerbil 72 
Guinea Pig 70  
Hamster 72 
Horse (500 kg) 72 
Mouse 75 
Pig 67  
Sheep (45 kg) 60 
Rabbit 56  
Rat 64  
Snake (100 g) 50-80 
Bird* 50 

  *Contact NDSU Attending Veterinarian for specific blood volume for individual bird species.   

• Total Blood Volumes and Relevant Collection Volumes 
o To simplify calculations, the following table lists the total blood volume and 

relevant collection volumes for the species and body weights listed.   

Species (weight) Total Blood 
Volume 

10% 15% 20% 

Mouse (25 g) 1.8 ml 0.2 ml 0.3 ml 0.4 ml 
Rat (250 g) 16 ml 1.6 ml 2.4 ml 3.2 ml 
Gerbil (50-60 g) 3.6 ml 0.4 ml 0.6 ml 0.7 ml 
Guinea Pig (900 
g) 

62 ml 6.2 ml 9.3 ml 12.4 ml 

Hamster (100 g) 7.2 ml 0.7 ml 1.0 ml 1.4 ml 
Rabbit (4 kg) 224 ml 22 ml 34 ml 45 ml 
Dog (10 kg) 850 ml 85 ml 127 ml 170 ml 



3 
 

Snake (100 g) 7.2 ml 0.7 ml 1.0 ml 1.4 ml 
Pig (100 kg) 6.7 L 67 ml 100 ml 134 ml 
Cattle (400 kg) 24 L 2.4 L 3.6 L 4.8 L 
Sheep (45 kg) 2.7 L 270 ml 404 ml 540 ml 
Horse (500 kg) 37.5 L 3.7 L 5.4 L 7.4 L 

 

• Blood sampling sites by species 
o For general guidance the table below lists recommended sites for blood 

collection by species.  Other sites may be used and the University Attending 
Veterinarian may be consulted for assistance in selecting a site.  It is 
important that the minimal number of needle punctures be performed 
consistent with achieving good data.  The same puncture site should not be 
reused, but rather vary the points along the vein when taking samples.  
Samples taken from different sites may show variances in clinical pathology 
values and may cause inconsistencies with respect to historical data.   

Recommended Blood Sampling Sites by Species 

Species Recommended Sampling Location 
Mouse Saphenous vein, facial vein 
Rat Lateral tail vein, jugular vein, saphenous vein, facial vein 
Gerbil Saphenous vein, facial vein 
Hamster Jugular vein, marginal ear vein 
Guinea Pig Saphenous vein 
Rabbit jugular vein, marginal ear vein 
Cat Cephalic vein, jugular vein 
Dog Cephalic vein, jugular vein, saphenous vein 
Pig Jugular vein, cranial vena cava  
Cattle Tail vein, jugular vein 
Sheep/Goat Jugular vein 
Horse Jugular vein 
Snake Palatine vein, ventral tail vein, heart 
Lizard Ventral tail vein (large lizards), toe nail clip and micro capillary 

tube (small lizards) 
Turtle Jugular vein, brachial vein, heart 
Fish Anterior vena cava 
Frog Median abdominal vein 
Bird Brachial vein, cutaneous ulnar vein, right jugular vein, medial 

metatarsal vein 
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SPECIAL CONSIDERATIONS 

Dilation of Vessels:  Use of topical irritants such as xylene to dilate vessels is not 
appropriate.  Xylene tends to cause leukocytosis and if it comes into contact with blood will 
cause hemolysis.  Vessels can generally be adequately dilated by increasing body 
temperature by use of a heat lamp or by increasing room temperature, alcohol, or gentle 
massaging of the ear if this is the preferred site of collection.   

Retro-orbital methods in rodents: This technique has been largely replaced with less 
invasive techniques such as the submandibular puncture and saphenous vein method.  
Blindness can occur if the optic nerve is damaged.  Ocular ulcerations, puncture wounds, 
loss of vitreous humor, infection of keratitis may occur as a result of poor technique.  This 
method must only be performed under general anesthesia.  The method requires 
justification why other less invasive methods are not appropriate for blood collection.  
Laboratory personnel must be trained in the proper technique of retro-orbital bleeding.   

Cardiac puncture: This technique is limited to terminal collections due to danger of 
cardiac tamponade or pulmonary hemorrhage and pneumothorax.  This method must only 
be performed under general anesthesia.  Laboratory personnel must be trained in the 
proper technique for cardiac puncture.   

Hemostasis: After a survival blood collection procedure, an animal cannot be returned to 
its cage until it has achieved complete hemostasis.  Depending on the blood collection 
method, this may be done using direct pressure applied to the site, cauterization, styptic 
powder, silver nitrate sticks or other methods.   

Requirements 

Guide for the Care of and Use of Laboratory Animals, ILAR, NAS, Eighth Edition 2011, 
pg 25, Protocol Review: “The following should be considered in the preparation of the 
protocol by the researcher and its review by the IACUC…..a clear and concise sequential 
description of the procedures involving the use of animals….”  
 
The Public Health Service (PHS) Policy, 2002, IV.C. 1.”Procedures with animals will 
avoid or minimize discomfort, distress and pain to the animals, consistent with sound 
research design”. 1b. “Procedures that may cause more than momentary or slight pain or 
distress to the animals will be performed with appropriate sedation, analgesia, or 
anesthesia, unless the procedure is justified for scientific reasons in writing by the 
investigator.”  
 
U.S. Government Principles for the Utilization and Care of Vertebrate Animals Used 
in Testing, Research, and Training, IRAC, 1985, Principle IV “Proper use of animals, 
including the avoidance or minimization of discomfort, distress, and pain when consistent 
with sound scientific practices, is imperative.” Principle V, “Procedures with animals that 
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may cause more than momentary or slight pain or distress should be performed with 
appropriate sedation, analgesia, or anesthesia….”  
 
Animal Welfare Act and Regulations, in accordance with 9 CFR, Ch.1 Part 2.31 (d) (i) 
and (iv).  
 
PROCEDURE  
1.0 The method, frequency, and volume of blood to be collected must be described in the 
IACUC protocol.  
2.0 If retro-orbital technique is being proposed:  

2.1 Include justification for not using a less invasive method of blood collection.  
2.2 Include the anesthetic to be used for the procedure.  

 
 


