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Rats and mice are commonly used in experimental laboratories and anesthetic drugs
are important for researchers to understand the details. Administration of fluids helps to
stabilize the experimental animals before anesthesia via intravenously through the lateral
vein in rats and in case of difficulty in catheterization and maintenance, fluids are usually
administered as boluses. Large volumes of cool fluids will rapidly lead to hypothermia
and all parenteral fluids must be warmed to body temperature before administration.
Premedication with a sedative may ease induction with volatile anesthetic drugs. The
first choice for rodent anesthesia is complete inhalational anesthesia. The second option
is using injectable anesthesia. Recovery from the volatile agents that have been used
rapid when the agent is no longer administered. Anesthetic monitoring equipment
is an infant-size bell sthethoscope that can be used to ausculate the heart and lungs.
Supplemental heating should be provided to reduce the heat loss supply and maintain
core body temperature. The kinds of drugs, characteristics, route of administration and
care after surgery were reviewed and summarized from the references. Anesthetic drugs,
maintenance, monitoring and aftercare are important in the laboratories to keep the
animal safe in all experimental procedures.
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Table 1. Sedatives and pre-medications

Drug Species Dose (mg/kg) Route Comment
Acepromazine Mouse, rat 0.5~1.0 M
Atropine Mouse, rat 0.05~0.10 SC Some rats possess serum atropinesterase
Doses <0.4 mg/kg reported
Diazepam Mouse, rat 3~5 M Light sedation, anxiolytic
Fentanyl/droperidol Mouse 0.2~0.3 mL/kg M Sedation
(Innovar-Vet, Janssen)  Rat 0.13~0.16 mL/kg Dilute 1:10 to reduce injection site irratation
Glycopyrrolate Mouse, rat 0.01~0.02 SC Reduce excess oral or respiratory secretions
Ketamine Mouse, rat 20~40 M Light sedation at lower dose; heavy sedation at higher dose
Marked individual variation
Good immobilization, but poor muscle relaxation
Little analgesia (not used commonly)
Medetomidine Mouse, rat 0.1 SC Hypothermia, cyanosis, hypotension common
Medetomidine produces glycosuria and polyuria
Reverse with atipamezole
Midazolam Mouse, rat 1-2 M Light-to-moderate sedation, anxiolytic
Xylazine Mouse, rat 10 P Light sedation

Side effects and reversal as for medetomidine (not commonly used)

IM: intramuscularly, IO: inraosseously, IV: intravenously, PO: orally, SC: subcutaneously.

Table 2. Suggested concentratons of volatile agents

Agent Induction (%) Maintenance (%)
Halothane 2~5 0.25~3.00
Isoflurane 2~5 0.25~4.00
Sevoflurane To effect (usually higher concentra- To effect

tions required compared to other
agents)
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Table 3. Injectable anaesthetics

Hee-Rack Choi, et al. Anesthesia for the Experimental Rats

Drug Species Dose (mg/kg) Route Comment
Atipamezole Mouse, rat 1.0 SC Reversal of medetomidine
Can give IP in mice
Alfaxalone/alphadolone Mouse 10~15 v Immobilisation/anaesthesia
Rat 10~12 v
Fentanyl/droperidol Mouse, rat 0.3~0.5mL/kg M Anaesthesia
Fentanyl/fluanisone Mouse, rat 0.2~0.6 mL/kg IM, IP Higher dose required for IP administration
Fentanyl/fluanisone+ Mouse 0.4 mL/kg+5 mg/kg P Anaesthesia, 45~60 min

diazepam Rat 0.4 mL/kg+2.5 mg/kg P 120~240 min sleep time
Fentanyl/fluanisone/ Mouse 10 mL/kg M, IP As for fentanly/fluanisone+diazepam

midazolam Rat 2.7mL/kg
Ketamine+medetomidine =~ Mouse 50~75+1.0 M, IP Anaesthesia; may require volatile agent for surgery

Rat 75+0.5 20~30 min anaesthesia (mouse, rat); 60~120 min (mouse)
or 120~240 min (rat) sleep time
Reverse medetomidine with atipamezole
Ketamine+xylazine Mouse 50+5 P As for ketamine+medetomidine in mouse/rat, but sleep
Rat 75~95+5 M, IP time (mouse) up to 120 min
Xylazine produces glycosuria and polyuria
Reverse xylazine with yohimbine
Nalorphine Mouse, rat 2~5 v Narcotic reversal
Naloxone Mouse, rat 0.01~0.10
Propofol Mouse 12~26 v 5 min surgical anaesthesia,
Rat 7.5~10.0 10 min sleep time
Tiletamine/zolazepam Rat 20~40 M Recovery can be prolonged
Yohimbine Mouse, rat 0.5~1.0 v Reversal of xylazine
SC: subcutaneously, IV: intravenously, IM: intramuscularly, IP: intraperitoneally.
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Table 4. Routes of drug administration

Species (maximum
Route . Comments
volume per site, mL)
Intracardiac Mouse, rat Palpate apex beat on left thoracic wall between 3rd and 5th ribs, just to left of manubrium

Intramuscular ~ Mouse (0.05), rat (0.30)

Intraperitoneal Mouse (1~3), rat (10~15)

Intraosseous Mouse,

rat (as for intravenous)

Intravenous
Oral Mouse (0.2), rat (0.5)

Subcutaneous  Mouse (2~3), rat (5~10)

25-gauge needle

General anaesthesia required

Used for emergency administration of drugs

Quadriceps; lumbar muscles in larger species

25-23 gauge needle

Small muscle mass

Injections painful, can cause muscle damage

Right caudal quadrant of ventral abdomen, animal in dorsal recumbency with injection quadrant
tilted up

More rapid absorption than subcutaneous route, but some discomfort caused

Risk of peritonitis and abdominal adhesions

Possible in all species, but most often performed under sedation or anaesthesia

Proximal femur, tibia or humerus

26-23 gauge needle in rodents

Access to vascular system for fluid support and emergency drug therapy

Useful in severely debilitated animals, also in animals where intravenous access not possible

Aseptic technique required

Anesthesia may be necessary

Can be maintained for several days

Technically difficult

Anterior vena cava (anesthesia required)

Direct administration via syringe or gastric gavage

For oral administration, insert syringe just lateral to incisors

Small volumes of palatable medication can be mixed with a favorite food

For gavage, use soft flexible rubber tubing or a bulb-ended feeding tube

Medication in drinking water or food variably accepted and exact dose consumed often not known

Conscious animals only

Scruff or flank

25-23 gauge needle

Easiest route; slow absorption
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Table 5. Fluid and nutritional support
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Dose

Fluid Species Route i Frequency Comment
(mL/animal)
Isotonic crystalloids, lactated Ringer's, Mouse P 3~4 Divide doses, Use lactated Ringer's
dextrose (4%)/normal saline (0.18%) SC 2-3 give every 6~12hours for fluid and electrolyte
Rat 1P 1~3 deficits, and dextrose/
SC 1-2 saline for primary water

Liquidised diet: proprietary nutritional support ~ Mouse, rat PO
diets (Oxbow Critical Care for Herbivores)

Liquidised vegetables or ground pellets

Baby food

Glucose, 5% and 20~50% Mouse, rat SC

deficit to support intravas-
cular fluid volume
50mL/kg/day Divide, feed

every 8 hours

10 mL/kg of 4% Pre-anaesthesia

IM: intramuscularly, I10: inraosseously, IV: intravenously, IP: intraperitoneally, PO: orally, SC: subcutaneously.
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