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Abstract
AIM: To verify the hypothesis that caspase-8 (Casp8), 
which regulates cellular apoptosis and necroptosis, is 
critically involved in enterocyte migration.

METHODS: Casp8-silenced Caco2 cells were used 
in migration assays. In addition, enterocyte-specific 
Casp8 heterozygous (Casp8+/∆int) or homozygous 
knockout mice (Casp8∆int) were generated by crossing 
genetically modified mice carrying loxP recombination 
sites in intron 2 and 4 of the murine Casp8  gene with 
transgenic animals expressing a cre-transgene under 
control of the villin promoter in a pure C57/BL6 genetic 
background. The nucleoside analog BrdU was injected 
i.p. in male Casp8+/∆int and Casp8∆int animals 4 h, 20 
h, or 40 h before performing morphometric studies. 
Locations of anti-BrdU-immunostained cells (cellmax) 
in at least 50 hemi-crypts of 6 histoanatomically 
distinct intestinal mucosal regions were numbered and 
extracted for statistical procedures. For the mice cohort 
(n  = 28), the walking distance of enterocytes was 
evaluated from cellmax within crypt (n  = 57), plateau 
(n  = 19), and villus (n  = 172) positions, resulting 
in a total of 6838 observations. Data analysis was 
performed by fitting a three-level mixed effects model 
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to the data.

RESULTS: In cell culture experiments with Caco2 
cells, Casp8 knockdown efficiency mediated by RNA 
interference on Casp8  transcripts was 80% controlled 
as determined by Western blotting. In the scratch 
assay, migration of Casp8-deleted Caco2 cells was 
significantly diminished when compared with controls 
(Casp8∆scramble and Caco2). In BrdU-labeled Casp8∆int 
mice, cellmax locations were found along the hemi-crypts 
in a lower position than it was for Casp8+/∆int or control 
(cre-negative) animals. Statistical data analysis with 
a three-level mixed effects model revealed that in the 
six different intestinal locations (distinct segments of 
the small and large intestine), cell movement between 
the three mice groups differed widely. Especially in 
duodenal hemi-crypts, enterocyte movement was 
different between the groups. At 20 h, duodenal cellmax 
location was significantly lower in Casp8∆int (25.67 ± 
2.49) than in Casp8+/∆int (35.67 ± 4.78; P  < 0.05) or 
control littermates (44.33 ± 0.94; P  < 0.01).

CONCLUSION: Casp8-dependent migrat ion of 
enterocytes is likely involved in intestinal physiology 
and inflammation-related pathophysiology.
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Inflammatory bowel disease; Intestinal morphogenesis
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Core tip: Caspase 8 (Casp8) is involved in necroptosis 
and apoptosis of enterocytes. In addition, Casp8 is 
thought to be a mediator of cellular migration. Using 
cell culture experiments, migration of Casp8-deleted 
Caco2 cells is diminished. In vivo , enterocyte migration 
is significantly impaired in Casp8-deficient mice. The 
phenomenon is especially found along the duodenal 
crypt-villus axis. It is suggested that Casp8-dependent 
enterocyte migration could be involved in intestinal 
physiology and pathophysiology.
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INTRODUCTION
The intestinal mucosa includes a highly specialized 
surface epithelium with enterocytes, goblet cells, 
enterochromaffin cells, and Paneth cells. The continuous 
renewal of surface lining epithelia is associated with 

cellular migration along the crypt-villus axis (CVA) in 
the small intestine or crypt-plateau axis (CPA) in the 
large intestine[1,2]. In a previous study, migration and 
time course of migration/proliferation in intestinal 
mucosa were characterized and visualized using the 
bromodeoxyuridine (BrdU) approach[3]. It is assumed 
that about 1400 cells per villus are peeled within 24 h[4]. 
Enterocyte migration is essential in intestinal homeostasis 
and intestinal restitution, which is known to play a pivotal 
role in intestinal healing after inflammation-related or 
non-inflammation-related mucosa[5,6].

Cellular migration is a complex phenomenon 
with diverse types of cell movements ranging from 
single cell to collective cell migration[7]. Individual 
cell movement is categorized as mesenchymal or 
amoeboid, with a continuum between these extremes[8]. 
Molecular mechanisms, best investigated in fibro-
blasts, driving cellular migration include cellular 
polarization with G-protein-mediated local increase in 
phosphatidylinositol-3,4,5-triphosphate, and activation 
of Rho GTPases, e.g., Rho, Rac, and Cdc42[9,10]. Rho 
GTPases are active in actin polymerization together with 
WASP/WAVE and Arp2/3-complex forming lamellipodia, 
filopodia, podosomes, or invadopodia[11,12]. In addition, 
formation of cellular protrusions is associated with 
establishment and reconfiguration of cell matrix 
adhesions and intercellular contacts[8]. Migration-related 
re-configuration of adhesions includes lysis of contacts 
by myosin Ⅱ contraction, protein dephosphorylation by 
calcineurin and others, re-organization of microtubules, 
and finally adhesiolysis by calpain-2 (Cpn2)[13]. 
Activation of small GTPases and Cpn2 by Caspase-8 
(Casp8) results in disruption of the Cpn2/calpastatin 
complex and promotes cell migration[14,15]. In turn, Cpn2 
may trigger activation of Casp8 through proteolytic 
cleavage of immature pro-caspase-8 molecules via the 
amyloid-beta-peptide and CD95 pathways, along with 
degradation of FLICE-inhibitory protein-small[16].

Casp8, a protease with a cysteine residue in its 
active side, is critically involved in diverse forms of 
cell death. Predominantly, Casp8 acts as the apical 
initiator caspase driving extrinsic, death-receptor-
mediated apoptosis, and also prevents an alternative 
mode of cell death termed necroptosis[6]. In addition, 
Casp8 was found to promote cell migration and cell-
matrix adhesion[17]. The processing of Casp8, which 
is controlled in part by tyrosine phosphorylation, is 
considered an important switch deciding between 
migration/adhesion and cell death mechanisms[18]. 
Recently, development of severe intestinal inflammation 
similar to Crohn’s disease with depletion of Paneth 
cells and a reduced number of goblet cells has been 
described in intestinal Casp8-knockout mice[19]. In this 
study, the inflammatory intestinal phenotype of Casp8-
knockout mice was due to impaired antimicrobial 
immune functions of the intestinal epithelium, but 
migration of intestinal epithelia was not investigated. 
However, migration of enterocytes is assumed as crucial 
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Table 1  Synopsis of primer sets

in the pathogenesis of intestinal epithelial wound healing 
and inflammatory bowel disease[20,21].

We hypothesized that enterocyte migration is 
hampered in intestinal Casp8-knockout mice, which 
could promote development of the inflammatory 
phenotype.

MATERIALS AND METHODS
Cell culture, transfection, and gene silencing
For cell culture experiments, the established cell line 
Caco2 (ATCC: HTB-37), derived from a colorectal 
adenocarcinoma (TP53 and APC mutated), was cultured 
as previously described[22]. For RNA interference on 
Casp8 transcripts, small interfering RNAs (siRNAs) 
and negative siRNAs as non-silencing control (for 
sequences see Table 1) were used (both from Qiagen, 
Hilden, Germany). Cells were transfected with 5 nM 
Lipofectamine (Invitrogen of Thermo Fisher Scientific, 
Waltham, MA, United States) following manufacturer’s 
recommendations. Knockdown efficiency was evaluated 
by quantitative real-time (qRT)-PCR and Western blot 
analysis.

RNA isolation, cDNA synthesis, and qRT-PCR
The Chomczynski procedure was used for isolation 
of total RNAs and proteins[23]. RNA integrity was 
determined using standard procedures. Superscript 
Ⅲ reverse transcription reagents (Invitrogen) were 
used for cDNA synthesis. Expression of specific mRNA, 
including Casp8, tumor necrosis factor (TNF)-α, and 
interleukin (IL)-1β (for primers see Table 1), was 
analyzed by qRT-PCR using an IQ 5 detection system 
(Bio-Rad Laboratories, Hercules, CA, United States) 
followed by data analysis according to the ∆∆ct 
method[24].

Protein isolation and Western blot
Extracted proteins were solubilized in 2 × Laemmli 
buffer, separated with SDS-PAGE, and electrotransferred 
to a PVDF Immobilon-P membrane (Millipore Corp., 
Billerica, MA, United States). The following primary 
antibodies were used: anti-human Casp8 (Alexis/Enzo, 
Lörrach, Germany), anti-human beta actin (A5441; 
Sigma-Aldrich, St. Louis, MO, United States), and anti-
proliferating cell nuclear antigen (PCNA) (Invitrogen). 
Secondary HRP-conjugated antibodies were purchased 
from Santa Cruz Biotechnology (Dallas, TX, United 
States) (1:10000) and visualized with enhanced 

chemiluminescence (Pierce Biotechnology, Rockford, IL, 
United States).

Migration assay of cultured cells
Confluent Caco2 mono-layers in 6-well plates either 
treated with siRNAs to knockdown Casp8 or negative 
siRNA were subjected for the scratch-based migration 
assay[25]. Random migration of cells in the scratch area 
(about 0.5 mm) was documented by imaging at three 
intervals (0 h, 6 h, and 24 h) with a 10 × objective. 
Measurements of scratch sizes were performed three 
times and independent triplicates were used.

Intestinal Casp8-knockout mice
For the present study, genetically modified mice 
carrying loxP recombination sites in intron 2 and 4 of the 
murine Casp8 in a pure C57/BL6 genetic background 
as described recently were used[26]. These animals 
were crossed with transgenic animals expressing a 
cre-transgene under control of the villin promoter, 
which is expressed in enterocytes[27], to generate 
enterocyte-specific Casp8 heterozygous (Casp8+/∆int) 
or homozygous knockout (Casp8∆int) mice. Animal 
experiments were performed in male Casp8∆int mice. 
As controls, heterozygous mice (Casp8+/∆int) and cre-
negative littermates (Casp8f/f) were used. All animals 
were maintained in a temperature-controlled room with 
12-h light/dark cycle at the core facility of the University 
Hospital Aachen. Induction of Casp8∆int was confirmed 
by genotyping as well as measurement of Casp8 
mRNA and protein following standard protocols[26]. For 
each condition, a minimum of three mice per group 
were included in the study. The mice received a 30 
μg/g single i.p. injection of the nucleoside analog BrdU 
(Applichem, Cheshire, CT, United Kingdom) 2 h, 20 h, 
or 40 h before sacrificing. All procedures were approved 
by the Authority for Environment Conservation and 
Consumer Protection of the State North Rhine-Westfalia 
(LANUV, Germany).

Tissue preparation
After sacrificing, small and large intestines were 
isolated and the different parts of the small (duodenum, 
jejunum, and proximal and distal ileum) and large 
intestine (proximal and distal colon) were dissected. 
The tissues were fixed for 24 h in neutral buffered 
formalin and automatically processed to paraffin-
embedded tissue blocks following routine procedures. 
Orthogonal orientation of tissues in paraffin was 
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Gene Forward Primer Reverse Primer

Human caspase-8 5’-GGATGAGGCTGACTTTCTGC-3’ 5’-CACTTCAGTCAGGATGGTGAGA-3’
Mouse tumor necrosis factor-α 5’-CAGTCTGCAGGGAGTGTGAA-3 5’-CACGCACTGGAAGTGTGTCT’-3
Mouse interleukin-1β 5’-GCCCATCCTCTGTGACTCAT-3’ 5’-AGGCCACAGGTATTTTGTCG-3’
Human caspase-8 small interfering RNA Sense 5’-GUUCCUGAGCCUGGACUACTT-3’

Antisense 5’-GUAGUCCCAGGCUCAGGAACTT-3’
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visually controlled under a binocular loupe. From 
each tissue, sections of 3-5 μm were cut and stained 
with hematoxylin eosin and examined under a Nikon 
Eclipse 80i (Nikon Corp., Tokyo, Japan) for suitability in 
morphometric procedures.

Tissue morphometry
The definitions of mucosal parameters for the small 
or large intestine were adapted from a previously 
published study[28]. In all tissues, 50 hemi-crypts were 
identified for further morphometric analysis. Criteria 
for a small intestinal hemi-crypt were defined as 
following: (1) single epithelial layer is visible from crypt 
basis to villus tip; (2) crypt basis without distension; 
(3) open crypt lumen; (4) plateau is visible between 
crypt and villus; (5) villus height 3/4 to 2/3 of the total 
CVA; and (6) lamina propria mucosae is visible in each 
villus. Morphologic criteria for the definition of large 
intestinal hemi-crypts were: (1) nuclear maturation 
with round nuclei of crypt lining epithelial cells and 
elongated nuclei in epithelial cells at the mucosal 
plateau; (2) mitotic figures only in the lower 1/4 to 1/5 
of crypts; and (3) crypt basis without distension.

Immunohistochemistry
Serial sections of intestinal mice tissues were im-
munostained either for BrdU or Ki67 protein. Non-
serial sections of intestinal tissues were used for anti-
CD11 immunostaining (550282; BD Biosciences; 
Franklin Lakes, NY, United States). After heat-induced 
antigen retrieval with citrate buffer (pH 6) and blocking 
of endogenous peroxidase, anti-Ki67 immunostaining 
(RM9106; Thermo Fisher Scientific) was performed 
following manufacturer’s recommendations. For 
detection, a horseradish peroxidase-labeled anti-rabbit 
polymer (ImmPress anti-rabbit; Vector Laboratories Inc., 
Burlingame, CA, United States) with diaminobenzidine 
as a chromogen (Vector) were used. In mice tissues, 
DNA-incorporated BrdU was detected with an anti-
BrdU antibody (GE Healthcare, Little Chalfont, 
Buckinghamshire, United Kingdom). For detection, 
the mouse-on-mouse kit and diaminobenzidine (both 
from Vector) were applied. CD11 immunostaining was 
visualized with streptavidin-conjugated Cy3 (016 160 
084; Jackson ImmunoResearch Laboratories Inc., West 
Grove, PA, United States).

Measurement of cell migration in murine intestinal 
mucosa
Immunostained cells were numbered in at least 50 
hemi-crypts of each intestinal segment according 
to previous studies[4]. All positive immunostained 
cells were characterized with “1”, and all negative 
cells with “0”. Blinded numbering was independently 
performed using a Nikon Eclipse 80i (Nikon) by two 
morphologically experienced investigators (Kuhn P and 
Gassler N).

Statistical analysis
In the in vivo experiments, a total of 28 mice were 
subdivided into a minimum of three mice per group 
(Casp8+/∆int, Casp8∆int, and Casp8f/f) and the three 
incubation times (2 h, 20 h, or 40 h); four mice 
were included in the Casp8+/∆int group at 20 h of 
incubation. In all other conditions, mice died during the 
experiments and an increase in the minimal number of 
three per group and incubation time was not possible. 
For the mice cohort (n = 28) three statistical levels 
were evaluated. Up to 56 hemi-crypts (minimum 50 
hemi-crypts; level one) at six locations of the bowel 
(duodenum, jejunum, proximal and distal ileum, 
proximal and distal colon; level two) per mouse (level 
three) were investigated. The “walking distance of 
enterocytes” was evaluated from the maximal position 
of BrdU-stained cells within crypt (57 positions), 
plateau (19 positions), and villus (172 positions), 
resulting in a total of 6838 observations. Final data 
analysis was performed by fitting a three level mixed 
effects model to the data using SAS 9.3 (TSM12, 64 
bit; SAS Insitute Inc., Cary, NC, United States). Data 
were illustrated by dot plots. Calculated data from 
densitometry or cell imaging were processed with 
the ImageJ Quant 5.1 software (National Institutes 
of Health, United States; http://rsb.info.nih.gov/ij). 
Two-tailed paired Student’s t tests were used for 
further data analysis, and P < 0.05 was considered as 
significant for all analyses.

RESULTS
Caco2 migration is reduced after siRNA-mediated Casp8 
knockdown
In Caco2 cells, Casp8 knockdown was performed 
using RNA interference against Casp8 transcripts. 
Knockdown efficiency was about 80% as determined 
by Western blotting (Figure 1A). Loss of Casp8 was 
not associated with differences in cell proliferation as 
determined by analysis of PCNA, a cell cycle-related 
protein essential for cellular DNA synthesis (Figure 
1B). Migration of Casp8 siRNA-treated Caco2 cells was 
significantly diminished when compared with controls 
(P < 0.05) (Figure 1C). Six hours after scratching, 
80% of the primary scratch was open in Caco2∆Casp8, 
but only 32% in Casp8∆scramble. Twenty-four hours after 
scratching, the scratch was closed in control cells 
(Casp8∆scramble), but persisted to 29% of the primary 
scratch in the knockout. Examples are illustrated in 
Figure 1D-I.

Inflammatory intestinal phenotype of Casp8∆int mice
At four weeks of age, the body weight of Casp8∆int mice 
was reduced compared to control littermates (Casp8+/∆int 
and Casp8f/f). Histologic analysis of Casp8∆int intestinal 
tissues showed inflammation in the small intestine with 
disturbances of the CVA. Hallmarks of the Casp8∆int-
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related tissue damage included marked reduction of 
Paneth cells with storage of nuclear remnants in crypts 
and sometimes crypt elongation. The changes were 
most prominent in the jejunum and ileum. In contrast 
to the small intestine, histomorphologic findings in the 
large intestine were uncharacteristic and not sufficient 
to define a strong colorectal Casp8∆int phenotype (Figure 
2). The inflammatory intestinal phenotype of Casp8∆int 
mice was paralleled by an increased expression of TNF-α 
and IL-1β mRNA in small and large intestine of when 
compared with Casp8+/∆int and Casp8f/f mice (all P < 
0.05). In addition, stronger anti-CD11 immunostaining 
was found in the small intestine of Casp8∆int mice when 
compared with control mice. Essentials of the Casp8∆int 
phenotype were identical to already published data[19].

Enterocyte migration is diminished in Casp8∆int mice
Migration of enterocytes in vivo was evaluated with 
the BrdU assay. Casp8∆int, Casp8+/∆int, and Casp8f/f 
mice were sacrificed 2 h, 20 h, or 40 h after BrdU 
application. The outermost BrdU-labelled/stained cells 
(cellmax) in the hemi-crypts of different segments of 
small as well as large intestine were numbered (Figure 

3).
In the intestinal mucosa of Casp8∆int mice, cellmax 

location was found along the CVA/ CPA, sometimes 
in a lower position than it was in Casp8+/∆int or Casp8f/f 
controls. Fitting the three-level mixed effects model to 
the data showed that 39% was due to the variation 
between mice, but 44% was dependent on the six 
intestinal locations. Cell movement between the three 
groups of mice (28 mice valid model) was significantly 
different concerning the incubation time (df = 15; DDF = 
74; F = 4.03; P < 0.01) and depended on the locations 
from the incubation time (df = 10; DDF = 74; F = 44.20; 
P < 0.01). In addition, the cell movement differed in the 
six locations among the groups (df = 10; DDF = 74; F 
= 2.88; P < 0.01). Among the groups, cellular migration 
was dependent on the incubation time (df = 3; DDF 
= 15; F = 13.79; P < 0.01). In a full model view, cell 
movement was different among the groups (df = 2; DDF 
= 15; F = 7.21; P < 0.01), the incubation time (df = 2; 
DDF = 15; F = 302.43; P < 0.01), and the location (df 
= 5; DDF = 74; F = 158.6; P < 0.01), indicating group, 
incubation time, and location as different variables. At 
20 h, duodenal cellmax location was significantly lower in 
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Figure 1  Migration of caspase-8 (Casp8)-deleted Caco2 cells is diminished. A: Western blots Casp8 protein and densitometric analysis after treatment of Caco2 
cells with small interfering RNAs (siRNAs) interfering with Casp8 transcripts or with negative control siRNA (∆scramble); B: Measurement of cellular proliferation 
by proliferating cell nuclear antigen (PCNA) expression in Caco2 cells with siRNA interfering with Casp8 transcripts or with negative control siRNA; C: Migration of 
Casp8 siRNA-treated Caco2 cells and scramble controls at 6 h and 24 h after scratching; D-F: Control siRNA-treated Caco2 cells at 0 h (D), 6 h (E), or 24 h (F) after 
scratching; G-I: Casp8 siRNA-treated Caco2 cells at 0 h (G), 6 h (H) or 24 h (I) after scratching.
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Casp8∆int than in Casp8+/∆int (P < 0.05) or Casp8f/f (P < 
0.01) mice. In this position, the difference between both 
controls was not significant (Figure 4).

At 2 h after BrdU injection, no differences in cellmax 
location were found among the groups throughout the 
intestine. In order to further characterize this finding, 
anti-Ki67 immunostaining was performed. Distribution 
of anti-Ki67-immunostained cells was quite similar to 
the 2 h anti-BrdU immunostaining.

DISCUSSION
Enterocyte migration, which is essential for integrity 
and maintenance of the intestinal mucosal border, is 
a complex phenomenon established and regulated 
by a plethora of molecular pathways and structural 
components[5,6,8]. In previous studies, apoptosis/
necroptosis-independent functions of Casp8 have been 

demonstrated, indicating a role for this protease in cell 
migration[18]. In a recent study, intestinal loss of Casp8 
was shown to be crucial for the development of terminal 
ileitis resembling Crohn’s disease[19]. In the present 
study, we hypothesized that Casp8 knockdown would 
be associated with disturbed enterocyte migration, 
which could be tested in cell culture experiments and a 
Casp8∆int mouse model.

We demonstrate that siRNA-mediated inhibition of 
Casp8 in Caco2 cells results in diminished cell migration. 
This finding is in line with previous observations that 
Casp8 is able to promote cell migration and stabilizes 
cell-matrix adhesions[15,17]. In these studies, several 
types of established cell lines were investigated, including 
epithelial cells (e.g., A549 lung carcinoma cells)[15]. In 
A549 as well as Caco2 cells, loss of Casp8 diminished 
cell migration, indicating that the epithelial character 
does not contradict a Casp8-related function in cellular 
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Figure 2  Intestinal phenotype of Casp8∆int mice. Morphologic pattern of A: Small intestinal; B: Large intestinal architecture in Casp8f/f mice; C: Small intestinal; D: 
Large intestinal architecture in Casp8+/∆int mice; E: Small intestinal; F: Large intestinal architecture in Casp8∆int mice. Paneth cells are marked by arrows (hematoxylin 
and eosin,100 × magnification). Casp8: Caspase-8.



migration. For the present studies, a sufficient small 
intestinal cell line was not available. Therefore the studies 
were conducted with the permanent cell line Caco2.

The cell culture-based finding that loss of Casp8 
diminishes cellular migration, was further substantiated 
in vivo by characterization of Casp8∆int mice with 
the BrdU assay. This technique is well established 
for measurement of epithelial cell migration and 
proliferation[3]. In addition to the BrdU assay, anti-
Ki67 immunostaining was used to determine cellular 
proliferation. Our Casp8∆int animal model demonstrates a 
histomorphologic phenotype as previously described[19]. 
In the study by Günther et al[19], loss of Paneth cells was 

demonstrated as essential for phenotypic expression, 
but Casp8∆int-related disorders in enterocyte migration 
were not addressed.

Cellmax location 2 h after BrdU injection was not 
different among the groups and was identical to anti-
Ki67 immunostaining. This indicates that assessment 
of epithelial cell migration with the BrdU approach 
within 2 h after BrdU injection is not possible. In 
Casp8∆int mice, migration of enterocytes was reduced 
20 h and 40 h after BrdU application. The phenomenon 
was preferentially visible in proximal small intestinal 
segments, i.e. duodenal mucosa, but not significantly 
expressed in the colon. Migration distance in the CVA 
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Ki67                                      BrdU 2 h                                   BrdU 20 h                                  BrdU 40 h

Wild type

Casp8+/△int

Casp8△int

Figure 3  Morphometry examples of small and large intestinal tissues. Small or large intestinal tissue sections of Casp8f/f, Casp8+/∆int, and Casp8∆int mice were 
anti-Ki67 (left) or anti-BrdU (right) immunostained. BrdU was injected 2 h, 20 h, or 40 h before sacrificing mice. Examples of cellmax locations in the small or large 
intestine are highlighted with a red dot (200 × magnification). Casp8: Caspase-8.



is longer than in the CPA, which could be crucial to 
explain why the absence of Casp8 only significantly 
affects small bowel epithelial cell migration. A 
breakthrough to understand the underlying molecular 
mechanisms could be an expression study of Casp8-
related targets in enterocytes isolated from the small 
or large intestine.

In general, defective epithelial maturation, 
migration, and intercellular junctions, as well as dis-
turbed host-microbiota homeostasis, are essential 
in the pathogenesis of intestinal barrier defects and 
inflammatory bowel diseases[29,30]. In Casp8∆int mice, 
loss of Paneth cells is suggested to be essential 
in the pathogenesis of Casp8∆int-related intestinal 
inflammation[19]. In normal tissues, long villi and 
only few Paneth cells are found in the proximal small 
intestine, but short villi and an increased number 
of Paneth cells are normally seen in the terminal 
ileum. Accordingly, it is reasonable to assume that 
the inflammatory intestinal phenotype of Casp8∆int 

mice in the duodenum is mainly evoked by migration 
defects, whereas ileal inflammation is preferentially 
determined by loss of Paneth cells. The study by 
Günther et al[19] supports this assumption because in 
the terminal ileum, increased Paneth cell death and 
severe intestinal inflammation were found. It could be 
hypothesized that Casp8∆int-related migration defects 
are mostly involved in the pathogenesis of mucosal 
inflammation in the proximal small intestine, but not in 
the colon. 

In conclusion, our study demonstrates that Casp8 is 
partially involved in migration of enterocytes along the 
CVA/CPA. In the proximal small intestine, the Casp8∆int 
inflammatory phenotype is more likely determined by 
an injured epithelial migration than Paneth cell loss.

COMMENTS
Background
Caspase-8 (Casp8), a cysteine protease, is critically involved in several cellular 
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Figure 4  Tissue-specific analysis of enterocyte migration. Cellmax locations (enterocyte migration) in six histoanatomically distinct intestinal mucosal regions in 
cre-negative Casp8f/f (f/f), heterozygous Casp8+/∆int (+/∆int), and homozygous-knockout mice Casp8∆int (∆int) at 2 h, 20 h, or 40 h after BrdU injection.
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functions, including apoptosis and necroptosis. In the intestinal mucosa, Casp8 
is strongly expressed by non-epithelial and epithelial cells including enterocytes.
Research frontiers
Intestinal Casp8-deficient mice demonstrate an inflammatory intestinal 
phenotype with reduction of Paneth cells, but preserved villus morphogenesis. 
In this study, the authors demonstrate in vitro and in vivo that enterocyte 
migration is likely mediated by Casp8.
Innovations and breakthroughs
Intestinal Casp8 expression is a focus of research due to its role in the 
apoptosis and necroptosis of enterocytes. In the present study, enterocyte 
migration as a further intestinal Casp8 function is addressed using cell culture 
and Casp8-knockout mice. Loss of Casp8 is crucial to decelerate migration 
along the crypt-villus and crypt-plateau axis.
Applications
The finding that Casp8 affects enterocyte migration could be of interest in 
pathophysiologic concepts of intestinal barrier configuration and chronic 
inflammatory bowel disease.
Terminology
Casp8 is a cysteine protease involved in several forms of cell death, including 
apoptosis and necroptosis. It has been suggested that disturbed intestinal 
Casp8 expression is involved in the pathogenesis of chronic inflammatory 
bowel disease.
Peer-review
Using cell culture and Casp8-knockout mice, the authors demonstrate that 
loss of Casp8 decelerates migration in the crypt-villus and crypt-plateau axis 
and reduces cell migration of Casp8-deficient Caco2 cells. The work is well 
conducted and the results are clear and convincing.
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