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Rat: Basic Handling and Technique Workshop 
University of North Carolina, Chapel Hill 

 
ñFirst do no harmò ï Greek Hippocratic Oath,  

Great Watch Words of Medicine 
 
Objectives: 

 
1. Teach methods of safe, humane handling and restraint 
2. Teach injection techniques: subcutaneous, intraperitoneal, intravenous and 

intramuscular 
3. Teach blood collection techniques 
4. Teach rodent identification methods 
5. Teach anesthesia administration and monitoring 
6. Teach proper euthanasia methods 

 
 

Basic Information about working with Rats: 
 
Proper Personal Protection Equipment (PPE) is a requirement for working with animals.   
In DLAM facilities, minimum requirements are disposable lab coat, shoe covers, mask and 
gloves.   Please review requirements before entering any animal area!! Requirements may 
change from room to room so each door is posted with instructions. 
The use of a face mask reduces your risk of allergy to animals. We strongly recommend that 
you wear masks whenever you work with animals. 

 
 
If Bitten: DO NOT PUNISH THE RAT FOR ITS NATURAL RESPONSE 

1. Calmly return the animal to its cage 
2. Wash the wound with antibacterial soap and water 
3. Bandage the wound 
4. Notify your supervisor and contact the University Employee Occupational Health Clinic 

(UEOHC) 966-9119 

 
Rat Psychology: 
 

1. Rats are basically docile, curious animals that respond to quiet, gentle handling.  They 
are not usually aggressive (except for some strains), but can inflict painful bites if 
frightened  

2. Rats are nocturnal animals.  Activities such as eating, drinking or mating are typically 
done at night. 

3. Rats are creatures of habit.  Every day events do not tend to stress or excite the rats. 
However, handling and restraint can be stressful and result in the rat being difficult to 
work with.  Conditioning the rat to such handling (so they do not associate handling and 
restraint aversively) can make the animals much easier to work with.  This reduces 
stress for both the animal and the handler. 
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Handling and Restraint: 
 
Handling: 
Ð Body Scoop (Good for docile rats). 
a) Support abdomen with cup of hand. 
b) With firm, but gentle pressure, grasp the rat around the thorax with the thumb and index 

finger under each of the front legs. 
 
Ð Tail hold (For aggressive rats / rats you are not familiar with) 
a) Grasp the animal at the base of the tail and lift. 
b) Support the body weight quickly.  This hold is safe for short periods of the time, and care 

must be taken not to damage the tail as it is easily broken and/or stripped of skin. 
c) Place on arm of lab coat (This helps them to relax as they become tense on smooth 

surfaces). 

 
Restraint: 
Take care how much pressure is placed on the chest cavity.  You do not want to interfere with 
respiration.  Look for gasping, blue color, bulging eyes or blood from the nose. 
Gloves, either light leather, cloth or mesh greatly diminish sensitivity, increasing chance of injury 
to rodents. They also make it more difficult to perform delicate procedures. Rats can often bite 
through gloves. 

 
Ð Scruffing 
a) It has been our experience that most rats resent being scruffed.  They do not have as 

much loose skin in and around the shoulder as mice and hamsters. 
 

Ð Restrainers 
b) Should be easy to disinfect, easy to place the animal in, safe for both the animal and the 

handler. 
c) There are many commercially available restrainers for rodents (Syringe case, card box, 
DecapiConeÈ, otheré.) 
 

Ð Hand Restraint 
1. Basic/Four finger hold.  Head between index and third/ring finger, thumb and knuckles 

along body to support chest.  Support tail and body with other hand. 
2. Shoulder/Two finger hold.  Grasp the tail and gently pull the rat backwards.  With the 

other hand slide thumb and index finger up under shoulders forcing them upwards until 
the forelegs are crossed. Backward tension must be maintained on the tail, gently 
stretching the animal to maintain upward lift of the shoulders.  In this position the rat is 
unable to bite the handler. 

3. Combination/Three finger hold.  Grasp the tail and while exerting gentle backward 
tension on the tail, slide the other hand forward, placing the thumb under the leg and 
shoulder on one side, and the index finger on top of the shoulder and alongside the neck 
on the other side.  The middle finger is place under the foreleg with the index finger 
sitting above. 

4. Towel roll.  Place the rat on a hand towel or surgical towel.  Drape one end of the towel 
over the rat and gently roll the rat in the towel securely.  Place the ratôs head and upper 
body under your arm while supporting the lower body with the same forearm or hand.  
Rats usually feel calm and secure with this hold. 
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Sex Determination: 

 
Gender in rats is determined by comparing anogenital distance, or the distance between the 
urogenital opening and the anus.  Males typically have a larger anogenital distance when 
compared with the females.   

 
 
 
 
 
 
 

 
  
 

(a) Young Rodent    (b) Adult Rodent 
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Injections:   
 
With any injection use a fresh, sterile needle for each injection. Do not reuse needles between 
animals!  It is recommended to clean the injection site with a disinfecting agent such as 
betadine. 
 

I. Intraperitoneal Injections ï Hold the rat in dorsal recumbency. Two people may be 
required to safely perform this procedure in large rats.  Insert needle; bevel up in a 
position midway between the bend of the knee and the midline.  This position allows for 
safe injection avoiding the bladder and other organs such as the liver or spleen.  Ideal 
needle size is 21 gauge or smaller.  
MAX: 10-20ml/kg may be given. 

 
II. Subcutaneous injections ï Tent the skin and insert the needle, bevel up, in the pocket 

created.  Aspirate.  This should result in an air pocket.  Large amounts may be 
administered, but take care to avoid distending the skin.  The ideal needle size is 21 
gauge or smaller.  
MAX: 2-10ml/kg may be given (depending on degree of dehydration). 
 
 

III. Intramuscular injections ï Insert the needle, bevel up, into the large muscle mass 
posterior to the femur. Direct the needle caudally to avoid the sciatic nerve.  Aspirate.  If 
no blood appears in the hub of the needle, inject slowly.  Ideal needle size is 22 gauge 
or smaller.   
MAX: 0.2ml should be given per injection site. 

 
IV. Intravenous injections ï First dilate the blood vessels by warming the rat. Dipping 

the tail in warm water (45ºC) will dilate the vessels and facilitate injections. Wipe the tail.  
Locate one of the lateral veins. Insert the needle, bevel up, toward the base of the tail.  
Note that the vein is very superficial and easily passed through.  Once the needle is 
properly seated, inject slowly. The vein will clear from the injection to the base.  If the 
needle is not properly seated you will note ballooning at the injection site.  Stop 
immediately and try again further toward the base of the tail.  The ideal needle size is 25 
gauge or smaller.     
MAX: 5-7ml/kg may be given. 
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Cross Section of Rat Tail 

 
Oral Gavage: 
 
We recommend using stainless steel, ball tipped gavage needles.  It is important to measure the 
needle before gavaging. The tube should measure the distance from the tip of the nose to the 
last rib, so that the needle will pass down the esophagus into the stomach.  If the tube is too 
short the injected fluid may be aspirated by the rat causing possible pneumonia and death.   
 
The rat should be firmly restrained.  Insert the gavage needle into the mouth at one side, 
allowing the rat to chew on it. Slide the needle down the back of the throat while tilting the ratôs 
head back so that the neck is in a straight line.  The needle should pass easily down the 
esophagus with little to no resistance.  If the rat struggles or resistance is met, stop, back up 
and start over again.  Improper gavage technique can cause tearing of the esophagus or 
asphyxiation.   
 
Observe the rat carefully after the gavage is completed.  No fluid should be coming from the 

mouth or nose and the rat should not show signs of distress. 
 

ORAL GAVAGE VOLUME PER WEIGHT: 
30g   1.0 ml 
50g   2.0 ml 
100g   3 ml 
200 g   4 ml 
300 g   5 ml 
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The following table indicates appropriate needle sizes: 
 

Rat Wt (g) Gauge Length (inches) Ball Diameter 
(mm) 

50-75 g 20 1, 1.5 2.25 

75-120 g 18 1, 1.5 2.25 

100-200g 18 
16 

2, 3 
2 

2.25 
3 

150-300g 16 3, 4 3 

200-350g 14 
13 

3 
3 

4 
4 

 

Various Helpful Tips: 
 

i. When collecting blood from laboratory animals, the largest recommended amount is 
1.5% of the animalôs total body weight.  Collection should not occur again for two weeks.  
This will allow blood constituents to return to normal. If blood is needed weekly, 0.5% 
body weight is a safe amount. 

ii. When giving substances intravenously, inject slowly to avoid shock. 
iii. Injecting slowly when giving substances intramuscularly will cause the least amount of 

pain. 
iv. Only about half of the total volume can be recovered in a terminal blood withdrawal 

procedure. 
v. Remove surgical clips or nonabsorbable suture within seven to ten days after surgery to 

avoid skin overgrowth. 
vi. Check rodentsô teeth frequently.  This will insure early detection of malocclusion.  If 

maloccluded, teeth may become overgrown and interfere with eating. 

 

Acknowledgements: 
 
The University of North Carolina would like to thank: 
 
The AALAS Learning Library 
University of Minnesota, Research Animal Resources  
University of Texas Medical Branch at Galveston 

 

Training Information: 
 
For additional training please contact the Training and Compliance Coordinators for the 
Institutional Animal Care and Use Committee (IACUC) at 966-5569.  We offer training in both 
one on one and classroom settings. 
 
For a look at IACUC Guidelines and dates of future classes, visit our website at 

www.research.unc.edu/iacuc/ as well as www.research.unc.edu/nlac/ 
 
 

http://www.research.unc.edu/iacuc/
http://www.research.unc.edu/nlac/
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RODENT IDENTIFICATION 
 
There are several IACUC approved methods used to identify rodents. Each method has both 
advantages and disadvantages. In long-term studies, it is important to choose a method that is 
permanent and easily read. 

 
Long Term Methods: 

 
ü Ear Notching ï This method is frequently used in both mice and rats. There are several 

tools that may be purchased to achieve this. Most resemble a hole puncher and are very 
cheap. There are previously created maps that serve as a numbering system, or the 
researcher may create a map.  
 

A) Advantages ï Ear notching can be done quickly while causing very little pain or 

distress. The instruments are not costly and can be obtained easily. 

B) Disadvantages ï This method can not be applied until the ears are fully developed. 

This may be too late for those that use young rodents. This may not work with fractious 
strains. Rips or tears caused by fighting may leave the pattern indiscernible. 
Tools used to notch ears dull easily so must be replaced frequently. 
 
 

ü Ear Tagging ï Ear tags can be purchased with numbers and/or letters. Correct placement 

of the tag makes them fairly easy to read. 
 

A) Advantages ï Ear tags are inexpensive and are fairly easy to apply. This method does 

not require the use of anesthesia. Tagging can be done quickly and does not seem to 
cause pain and only minor distress. 

B) Disadvantages ï Tags can fall out if not applied properly. They can also be lost if ears 

are ripped or torn in strains that fight. Different sized tags are available for different 
species. Tags are relatively heavy for weanlings and may cause young rodents to tilt 
their head even when the proper sized tag is applied. Some strains are prone to 
scratching the tagged area which can lead to infection, hematomas, and granulomas. In 
a very limited number of cases, a member of the DLAM veterinary team has seen ear 
tags stimulate tumor growth. 

 
 
ü Microchipping ï Microchips, electronic transponders, are safe and reliable. 

 
A) Advantages ï Microchips may be applied without the use of anesthesia. Applying 

microchips seems to cause little or no pain. Even though the chip may migrate to a 
different area, they are not lost so prove to be a reliable method. Animals can be 
identified without handling and removing them from the cage. Some microchips are 
designed to provide other information such as core body temperature and heart rate. 

B) Disadvantages ï The equipment used to read the chips is fairly expensive. Microchips 

cost five to ten dollars each. Despite the manufacturerôs recommendation, chips can be 
reused. In order to reuse the chips they must be sterilized by ethylene oxide. The 
hospital will do this as a service for fee. If not implanted properly there is a slight risk of 
infection. In a very limited number of cases, a member of the DLAM veterinary team has 
seen microchips stimulate tumor growth. 
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ü Micro tattooing ï This method seems to be growing in popularity. It is both                  

permanent and fairly easy to apply. 

 
A) Advantages ï This method works in all strains, even the more fractious. The cost is 

very reasonable after the initial expense. Tattoos can be applied to rodents of any age. 
The markings are easily read, especially when applied to the tail of light colored rodents. 
When placed in the proper area, it is not necessary to handle the animal to read the 
tattoo. Tattooing causes only minor pain and distress and does not require the use of 
anesthesia. 

B) Disadvantages ï The identifying marks may be a little difficult to read in young     
pigmented rodents. This improves as the rodents age. The initial cost is rather 
expensive. There is a small chance of inducing infection if the tattoo is not applied 
correctly. 

 
 

ü Toe Clipping ï ñToe-clipping, as a method of identification of small rodents, should be 

used only when no other individual identification method is feasible and should be 
performed only on altricial neonates.ò1 The IACUC allows a maximum of four toes and no 
more that two per foot. Do not cut the hallux (ñdew-clawò or ñlittle toeò) as this may decrease 
the rodentôs grasping ability. 

 
A) Advantages ï Toe clipping can be done at a very early age, post natal day one. The 

ideal time is between post natal day five and seven when the toe is large enough to work 
with yet the bones are not calcified. The tissue can be used for genotyping. Toe clipping 
may not be performed after post natal day ten. No anesthesia is needed. This seems to 
cause little or no pain when performed early enough. The young react to being removed 
from their mother, but do not react to the clipping of the toe. 

B) Disadvantages ï The young show signs of distress when removed from their mother 

and siblings. This may cause a small amount of pain. The general public views this as a 
form of brutal mutilation. There is a small possibility of infection. A reduction in the 
number of toes may reduce the ability to grasp objects. 
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Short Term Methods: 

 
 
ü Hair Clipping ï Trim patterns into the fur. Keep a record or picture to identify rodents. 

 
A) Advantages ï Causes no pain. 
B) Disadvantages ï This is very temporary. The hair will grow back within ten days and the 

clipping must be repeated.  
 
 

ü Permanent Markers and Fur Dyes ï It is easy to apply marks or dyes to different body 

parts.  
 
A) Advantages ï This method is non-invasive. It causes only minor stress due to restraint. 
B) Disadvantages ï This method can be time consuming, since it must be repeated soon 

after the previous marking. If working with nursing pups, the mothers will groom the 
neonates excessively and the markings may disappear overnight. This could result in a 
loss of identity. 

 
 
 
 
 
 
 
 

 
 

 
If you would like to inquire about equipment used in methods 
discussed above, please email the OACU Training/Compliance Team. 
You may send questions to the general IACUC email account 
iacuc@med.unc.edu 

 
 

1Guide for the Care and Use of Laboratory Animal Care and Use. National Research 
Council.1996. National Academy of Sciences. 46 pp. 
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