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oThe laboratory mouse (Mus musculus) is a small rodent
oMost active at night (nocturnal animal)

o High metabolism:

oAverage body temperature: 37°C 

oRespiratory rate: 95-165 breaths/minute

oHeart rate: 325-800 beats/minute

oPoor vision, acute sense of hearing and smell

o Daily water consumption: 5 ml 

o Daily food consumption: 5 g 

o Social animals (adult males may require separation if aggressive)
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o Sexual maturity: 6-7 weeks in females; 7-8 weeks in males
o Reproductive span: 7-9 months 
o Estrus cycle length: 4-5 days 
o Duration of estrus: 12 hours 
oAverage litter size: 6-10
oAverage birth weight: 0.5-1.5 g
oGestation period: 19-21 days
oWeaning age: 21-28 days

o Male adult weight: 25-40 g 
o Female adult weight: 20-40 g 
o Life span: 1.5-3 years
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oProper  clothing 
 laboratory clothes 
 surgical mask 
 disposable gloves
 hair net 
 shoe covers 

o Prepare necessary material.
o Plan refined moves and procedures.
o Double-check animal/cage labeling.
o Be calm, quiet, gentle, concentrated.
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o By the tail:
o Used for brief restraint- cage transfer.
o Easy to restrain but vulnerable to injury.
o Gently pick it up from the base of tail,  not tip!
o Do not suspend mouse for prolonged periods.
o If intimidated it will try to get away or bite!

o Small pups: Try cupping them!!
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o One handed restrain.
o In a restrainer.
o In a tunnel.
o Cup handling.
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o Place on the cage top (foothold).

o They have a strong grip.

o If intimidated it will try to get away or bite!

o Scruff between thumb and forefinger. 

o Grip tail between pinky. Secure.

o Used to perform minor procedures (injections, blood sampling, marking)
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o Restrain manually and release in restrainer.

o Cover the top of the restrainer with one hand to form

a dark tunnel.

o Secure device.

o Check status (breathing etc.).

o Gently return to cage.
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o Mice are more willing to interact voluntarily with the 

handler.

o Safer – non-aversive-less stressful handling methods.
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o ear punching, 

o ear tagging, 

o tattooing, 

o and subcutaneously implanting a numerically coded 
microchip.
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o For setting up timed pregnant mice.
o Foster mothers.

o



Injections:
o Intraperitoneal (i.p.).
o Subcutaneous (s.c.).
o Intramuscular (i.m.).
o Intravenous (i.v.).
o Intradermal (i.d.).
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Illustration: Gianni Chiappetta

o Use a fresh, sterile needle. 
o Inject with the bevel of the needle facing up.
o Do not reuse needles between animals.
o Calculate dose, ensure volume is within limits.
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Intraperitoneal: Into the posterior quadrant of 
the abdomen, 45 degree angle, always 
aspirate!

Subcutaneous: Into the scruff of the neck, 
minimal pain or discomfort.

Intradermal: difficult in mice, not 
recommended, (0.01ml V).

Intramuscular: into the quadriceps muscle 
groups on the anterior of the thigh.

Intravenous: Mouse-restrainer, heat lamp to 
warm tail for dilation of the vein.
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Oral Gavage In Rodents

1.Preparation:
Choose an appropriate gavage needle size
(commonly 20–22 gauge, 1–1.5 inches, with a rounded or ball tip).

2.Restraint:
Gently restrain the mouse/rat, keep the head and body aligned.

3.Insertion:
1. Carefully insert the gavage needle into the mouth
2. Angle the needle to follow the esophagus (not the trachea), 

moving toward the stomach.
3. You should not meet resistance.

4.Delivery:
1. Administer the substance slowly.
2. Remove the needle gently after administration.

5.Post-Procedure:
Monitor the mouse/rat for signs of distress or aspiration.

Precise Dosing: 

 ensures accurate administration of a known dose
 crucial for pharmacokinetics or toxicity studies
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Blood collection not requiring anesthesia:
• Facial vein
• Saphenous vein 
• Dorsal pedal vein 
• Tail snip 

Blood collection requiring anesthesia (local/general anesthesia)
• Coccygeal vein 

Terminal procedure
• Cardiac puncture
• Posterior vena cava
• Orbital sinus
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o restrain animal

o locate puncture site

o puncture with a lancet or needle

o collect blood (labeled collection tube)

o apply pressure with a gauze

o release animal and check status.
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o restrain animal

o properly shave the leg

o locate puncture site

o puncture with a lancet or needle

o collect blood (labeled collection tube)

o apply pressure with a gauze

o release animal and check status.

Dorsal pedal vein
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o restrain animal

o heat the tail

o locate puncture site

o puncture with a lancet or needle

o collect blood (labeled collection tube)

o apply pressure with a gauze

o release animal and check status.
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Anesthetize!! 
Access to the heart: 
• left lateral (closed) 
• through diaphragm (closed) 

• insert the needle at the base of the 
sternum, below the xiphoid, bevel 
up, into the thoracic cavity at a 15 -
20° angle directed just to the left of 
the midline 

• thoracotomy (open) 
• through diaphragm after laparotomy
(open) 

Euthanize –this is a terminal 
procedure!



� Experimental procedures require anesthesia and/or analgesia:

 Injectable or Inhalational 

 Necessary for immobilization, reduce stress or pain.

 Drug administration. 

 Surgical prosedures.
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• Three components of anesthesia:
1. Analgesia (pain relief)
2. Amnesia
3. Immobilization

Medium anesthesia (most surgeries conducted at this level):
- Muscles are relaxed, most reflexes are absent
- Fast recovery (keep warm & safe). 



Injectable:

• Αvertine 2.5%  
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• Ketamine+xylazine

• Ketamine+dextomitor
• 75mg/kg + 0.5mg/kg



• Inhalational anaesthesia:
– Intubation or mask or box.
– Drugs used:

• Isoflurane
• Sevoflurane
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Inhalation Anesthesia for Rodents 

1. Gas supply
2. Small anesthesia machine with Isoflurane
3. Gas Filter Canister 
4. Induction Chamber
5. Cone mask 
6. Stereotaxic Instrument 
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Advantages of Inhalation Anesthesia:

•Ease of administration: Delivered via mask or 
endotracheal tube.

•Predictable pharmacokinetics: Gas concentrations can 
be adjusted in real-time, allowing for quick changes in 
anesthetic depth.

•Non-invasive monitoring: End-tidal concentration of 
the anesthetic can be measured to estimate depth of 
anesthesia.

•Lower systemic toxicity: Modern inhalation agents have 
low rates of metabolism and are exhaled unchanged, 
reducing the risk of organ toxicity.

•Reduced risk of drug interactions: Since most 
inhalation anesthetics are not metabolized significantly, 
they are less likely to interact with other medications.
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• CO2 asphyxiation  

• Anesthetic overdose

• Cervical Dislocation
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Barbiturate (pentobarbital at 200mg/ml 
concentration

Euthanasia chamber, 30-70% filling 
rate/minute
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forceps 

surgical instruments: 

needle-
holder 

scissors 

suture
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Simple continuous
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