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Abstract

The intratracheal instillation technique is used to deliver a variety of agents to the lungs ranging 

from pathogens (bacteria, viruses), toxins, to therapeutic agents. To model lung inflammation and 

injury, LPS can be administrated via intranasal, intratracheal, or aerosol approaches. Each 

technique has its limitations. The intratracheal technique can involve the non-invasive instillation 

method (via the oro-tracheal route) or a direct injection into the trachea. Here, we describe an 

optimized method for direct visual instillation of LPS via the non-invasive oro-tracheal route.

 Materials and Reagents

1. Lipopolysaccharide (LPS) (Sigma-Aldrich, catalog number: L2880)

2. Ketamine (Henry Schein, catalog number: 010177) and Xylazine (Henry 

Schein, catalog number: 033198) for mouse anesthesia

3. Phosphate buffered saline (PBS) (see Recipes)

 Equipment

1. Intubating platform (Figure 1), which can be constructed using 0.5 inch (1.3 

cm) boards. The longer board should be roughly 6 inches (15 cm) wide × 14 

inches (36 cm) long. The smaller supporting board should be roughly 6 inches 

(15 cm) wide × 7 inches (18 cm) long. On the back side of the longer board, 

nail two rectangular pieces of wood that are roughly 2.5 inches (6.4 cm) × 1.5 

inches (3.8 cm) in size, rendering a groove that is slightly wider than 0.5 inches 

(1.3 cm). The smaller board fits into this groove, thus producing the 45 degree 

angle of the intubating platform. Finally, cut a V-shaped groove on the top of 

the platform, and string suture (3-0 or larger) between 2 pushpins (or nails). 

Alternatively, a rodent intubation stand can be purchased (Braintree Scientific, 

Inc., catalog number RIS 100).

2. Fiber-optic illuminator (Cole Parmer Fiber-Lite, model: 9745-00)

3. Curved blunt-ended forceps

4. Polyethylene tubing PE-10 (Intramedic, catalog number: 427401)

5. Insulin syringe with attached needle (sterile)
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6. Hands-free binocular magnifiers

7. Warming pad (Gaymar T/Pump Classic, model: TP650) @ 38 °C setting

 Procedure

This protocol describes the procedure for the direct visual instillation method for 

intratracheal (i.t.) instillation (Su et al., 2004) of LPS.

 A. Preparation

All protocols using live animals must be approved by an Institutional Animal Care and Use 

Committee and must follow officially approved procedures for the care and use of laboratory 

animals. Furthermore, experimental animals treated with biohazard materials should be 

handled and disposed using recommended animal biosafety procedures. When appropriate, 

the person(s) handling the animals must have official certification for performing procedures 

on animals and for submitting protocols for ethical approval.

1. Weigh the animal on a balance to calculate the LPS dose required for each 

mouse.

2. In an Eppendorf tube, prepare the desired LPS solution (diluted in PBS) in a 

volume not to exceed 50 µl. The LPS concentration will vary depending on the 

experimental goals, but is usually between 1 mg/kg (mild lung injury) and 10 

mg/kg (severe lung injury). Stock solutions of LPS can be prepared, aliquoted, 

and frozen at −80 °C to help standardize instillations.

3. Attach 1 inch (2.5 cm) of PE-10 tubing to the insulin needle and syringe and 

load it with the LPS solution. Importantly, syringe should be pre-loaded with at 

least 50 µl of air to insure that all of the liquid volume is expelled from the 

needle.

4. Anesthetize animals with Ketamine (50–80 mg/kg) and Xylazine (8–12 mg/kg) 

injected intraperitoneal using insulin syringes. The anesthetics may be mixed 

in the same syringe. This anesthetic dose should maintain anesthesia for 20–30 

min.

 B. Intratracheal Instillation

1. Check the level of anesthesia using a paw pinch stimulus a few minutes after 

delivery of the anesthetics. Once adequate anesthesia is observed, suspend the 

mouse by its incisors in the supine position on the intubating platform (Figure 

2A).

2. Turn on the fiber-optic illuminator and position it over the trachea. (Figure 2A–

B)

3. Using curved blunt-ended forceps, carefully grasp the tongue and in a upward 

and leftward motion, position the tongue to gain visualization of the larynx. 

Hands-free binocular magnifiers can be used for improved visualization of the 

larynx.
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4. Position the fiber-optic light source to trans-illuminate the tracheal opening

5. Insert the PE-10 tubing (attached to the insulin needle and syringe) 0.5–1 cm 

into the trachea and instill the LPS solution (volume not to exceed 50 µl).

6. To avoid the intratracheal instillate from escaping the trachea, leave the PE-10 

tubing in place for 5 sec.

7. Maintain the mouse in the same position on the intubating platform for at least 

30 sec.

8. Remove the mouse and place it prone on a heating pad for recovery.

 Recipes

1. Phosphate buffered saline (PBS)

0.2g/L KH2PO4

2.16 g/L Na2HPO4

0.2 g/L KCl

8.0 g/L NaCl

Sterile filtered
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Figure 1. Representative Model of Intubating Platform
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Figure 2. 
A–B. Mouse positioned on the intubation platform. C. Bronchoalveolar lavage (BAL) 

accumulation of white blood cells (WBC) 48 h after LPS instillation at dose of 5 mg/kg. 

WBCs were quantified with a Coulter Counter.
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