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CECAL LIGATION AND PUNCTURE AND CE-
CAL SLURRY ANIMAL MODELS OF SEPSIS

1  Experimental CLP setup © Goethe Uni-

versity Frankfurt, Fraunhofer IME / Kathari-

na Schwarzkopf, Urs Christen, Tilo Knape. 

2  Survival of CLP-operated mice © Fraun-

hofer IME / Tilo Knape. 

Systemic inflammation or sepsis is 

a reaction of the immune system to 

intensive and massive infections. To study 

the pathophysiology of human sepsis, 

Fraunhofer IME uses two animal models 

of polymicrobial septic peritonitis: cecal 

ligation and puncture (CLP) and the cecal 

slurry (CS) model. Today, both tests are the 

most widely used animal models of the 

systemic inflammatory response syndrome 

(SIRS), sepsis, severe sepsis and septic shock 

because they closely mimic the progression 

and characteristics of human sepsis.

Species

• Rodents (mice)

Field of application

• Basic sepsis research

• Modelling of pathophysiological 

processes within the human immune 

system during SIRS, sepsis, severe 

sepsis and septic shock

• Testing novel therapeutic agents, drugs 

and approaches

Endpoints

• Organ damage

• Defined time

• Survival

• Physiological parameters 

Readout parameters

• Post mortem blood and organs are re-

covered for further analysis by various 

methods such as flow cytometry, cell 

sorting, western blot, immunohis-

tochemistry, quantitative real‑time 

polymerase chain reaction, cytometric 

bead array or enzyme‑linked immuno-

sorbent assay and high‑performance 

liquid chromatography

• In vivo measurement of blood pres-

sure, electrocardiography, heart rate, 

temperature and physical activity
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Quality management and validation

 

Thiazolidinediones like ciglitazone, 

pioglitazone and rosiglitazone are effective 

in reducing inflammation when adminis-

tered in the hyper‑inflammatory phase of 

sepsis. In contrast, selective peroxisome 

proliferator‑activated receptor gamma 

modulators (SPPARγMs) and/or PPARγ anta-

gonists (Fig. 2), for example, GW9662, are 

effective in reducing T cell apoptosis when 

administered in the hypo‑inflammatory 

phase of sepsis. Such compounds are used 

as reference compounds for the develop-

ment of new compounds for the treatment 

of sepsis or studying the pathophysiology 

of sepsis.

Experimental setups

All animal experiments at Fraunhofer IME 

in Frankfurt follow the guidelines of the 

animal care and use committee of the State 

of Hesse.

Cecal ligation and puncture (CLP) model

For CLP surgery, mice are anesthetized. The 

abdominal cavity is opened via a midline la-

parotomy incision in an aseptic fashion and 

the cecum is exposed. The cecum is ligated 

distal to the ileocecal valve, taking care to 

maintain bowel continuity. Further, the liga-

ted cecum is punctured (Fig. 1). Next, suf-

ficient pressure is applied to the cecum to 

extrude fecal material from puncture site. 
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The abdomen is closed, and mice are 

resuscitated with sodium chloride 0.9%. 

Until mice wake up from anesthesia they 

are kept warm on a heater mat. Animals 

receive buprenorphine after surgery and 

every 8 h. Monitoring of animals at defined 

time points.

Cecal slurry (CS) model 

Laparotomy of donor mouse and harves-

ting of cecal slurry. Preparation of stool sus-

pension by adding sodium chloride 0.9% 

and straining (Fig. 3). Intraperitoneal (i.p.) 

injection of stool suspension in recipient 

mouse for dose‑dependent severity of sep-

sis (Fig. 4). Animals receive buprenorphine 

after surgery and every 8 h. Monitoring of 

animals at defined time points.
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3  Experimental setup of the CS 

model. Harvesting of cecal slurry 

from a donor mouse (A) and pre-

paration of stool suspension by 

adding sodium chloride 0.9% (B) 

followed by an i.p. injection of 

stool suspension in recipient mouse 

(C) for dose-dependent severity 

of sepsis (D) © Goethe University 

Frankfurt / Katharina Schwarzkopf, 

Urs Christen.

4  Survival of mice after stool in-

jection © Goethe University Frank-

furt / Katharina Schwarzkopf, Urs 

Christen.
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