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[Abstract] The visceral adipose tissue (VAT) has been shown to play an important role in
various biological functions. It is a storage depot for nutrients and it is an important endocrine
organ producing hormones that control systemic metabolism (McGown et al.,, 2014).
Importantly, following diet-induced obesity, VAT accumulates a large number of activated
immune cells, which produce cytokines that drive chronic systemic inflammation and promote
insulin resistance (Johnson et al., 2012; Wensveen et al., 2015). VAT therefore plays a key role
in metabolic, endocrinological and immunological research. To show the importance of this
organ in various research models, one may surgically remove the organ in a procedure called
VATectomy. This protocol describes the technical procedures required for an efficient

VATectomy of the perigonadal fat pads in mice.

Materials and Reagents

1. Male Mouse (e.g., C57BL/6, typically of 6-12 weeks old) (male mice are more severely
affected by type 2 diabetes than female mice, and they are used exclusively in
diet-induced diabetes studies) (Singer et al., 2015)

2. Skin disinfectant [e.g., Chlorhexidine gluconate (generic name: Pliva®sept pjenusavi)
(PLIVA HRVATSKA, catalog number: 536-02884)

3. Non-Steroid anti-inflammatory drugs (NSAIDs) [e.g., Meloxicam (generic name:
loxicum) (5 mg/ml) (Norbrook Laboratories, catalog number: SC-200626)]

4. Inhalation anesthetics [e.g., Forane (generic name: isofluranum) (Abbott Laboratories,
catalog number: B506)

Sterile physiological salt solution (0.9% NacCl)
Depilation cream (Depilation) (Afrodita kozmetika, catalog number: 05-506)

Meloxicam working solution (see Recipes)

Equipment

1. Inhalation anesthesia equipment (alternatively, one may use intravenous anesthesia)
2. Basic surgical instruments (e.g., needle holder, tweezers, scissors, scalpel, hemostat,

retractor, surgical needle)
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3. (Absorbable) suture materials [e.g., Coated Vicryl™, size 3-0 (Ethicon, model: JB944)
or stapler [e.g., Reflex, 9 mm applier (AgnTho's, model: 202-1000)]
Hair trimmer

Scale

Procedure

1. To reduce the amount of stress experienced by the animals as a result of pain, we
recommend injecting animals intraperitoneally with NSAIDs, 30 min before starting the
surgical procedure. Weigh mice and apply the dosage per kg of bodyweight as
indicated (for meloxicam, use 1 mg/kg dissolved in 0.9% NacCl) (Ramsey, 2014).

2. Place mice in the anesthetic chamber. Adjust the flow of anesthetics until the animals
do not respond to a stimulus that triggers the pain reflex (i.e., pinching the toes).
Typically, this requires a 2-4% Isoflurane gas mixture, with 2 L/min of oxygen flow.
Visually, one will observe a loss of tail-righting and a reduced breathing rate. Typically

it takes approximately 1 min for the mice to be sufficiently anesthetized (Figure 1).
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Figure 1. Anesthesia of animals. Mice are placed in an anesthesia chamber (ideally red

transparent) and oxygen/inhalation anesthetic flow is controlled.

3. When mice are anesthetized, remove the hair from the abdomen (in the umbilical and
hypogastric regions along the linea alba) using a trimmer (Figure 2). When working
efficiently, one can do this without continuous administration of anesthesia gas, as the
animal will take about 60 sec before it regains responsiveness. Alternatively, one can
use depilation cream. When using cream, take care to properly clean the animals after
application to avoid skin irritation.

4. Place the animal back in the anesthetic chamber and wait until the animal is again
completely anesthetized.

5. Place the mouse with its back on the operation table and apply the nose cone that

provides the inhalation anesthesia to the mouse (Figure 2). Reduce the isoflurane rate
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to 1.5-2% with 2 L/min of oxygen flow. The operation table should be placed in a

biosafety cabinet to ensure a sterile working condition.

Figure 2. Proper placing of the animal for surgery. Place the animal in such a way that
the abdomen is easily accessible, whilst ensuring proper anesthesia. The blue arrow
indicates where mice need to be shaved [i.e., in the hypogastric region (down from the

umbilicus) along the linea alba].

Disinfect the skin.
Use a scalpel to make a Pfannenstiel incision in the skin along the linea alba in the
hypogastric region (down from the umbilicus).

8. Next, make a cut (0.5 cm) into the muscle and peritoneum (Figure 3).
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Figure 3. Opening of the abdomen. Pull up the skin with tweezers and cut the abdominal
wall, making sure to cut skin, muscle and peritoneum, without damaging the underlying

internal organs. The red arrow indicates where mice need to be cut.

9. There are two perigonadal adipose tissues. Pull them out one by one with tweezers
and make an incision at the basis of adipose tissue along the epididymis and testis to
completely remove the tissue (Figure 4). For sham-operated controls, pull out the fat

pads and place them back inside the abdomen one by one (Video 1).

Video 1. Vasectomy and sham operation
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Figure 4. Removal of the VAT. Gently pull out the abdominal fat pads without touching the
gonads and cut the VAT along the gonads.

10. Sew all three layers (peritoneum, muscle and skin) together (Figure 5). Preferably, use
an absorbable fiber. Alternatively, non-absorbable fiber or a surgical suture stapler can
be used (Singer et al., 2015; Boyer, 2014.).

Figure 5. Closing of the abdomen. A. Close the abdomen with one or two stitches. B.
sagittal and C. frontal illustration of layers (peritoneum, muscle and skin) and where the

sutures should be placed in relation to these layers (Boyer, 2014).

11. Inject mice with 1 ml of sterile physiological salt solution intraperitoneally to
compensate for loss of liquids.

12. After surgery, mice will be treated twice daily with NSAIDs for three days.

13. If non-absorbable sewing materials have been used, remove these ten days after

surgery.
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14. Fourteen days after surgery, additional experiments can be started. At this time, the

site of surgery will have partially been overgrown with new hair.

Notes

1. All experiments using mice were approved beforehand by your Institutional Animal
Care and Use Committee and were in accordance with national and international
guidelines.

2. Laboratory rodents do not have a vomiting reflex. Therefore, fasting prior to start of the
surgical procedure (which would be advised for larger animals) is not required.

3. A skilled surgeon can complete one VATectomy within 5 min. In this period, a warming
mat is not required. Unskilled people are advised to use a warming mat to prevent
hypothermia of the animals.

4. We advise that people without prior surgical experience practice the procedure on a

euthanized animal before attempting to perform surgery on a living mouse.

Recipes
1. Meloxicam working solution

Meolxicam (5 mg/ml) 1 ml
Physiological salt solution (0.9% NacCl in H20) 9 ml
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