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ABSTRACT

We sought to investigate the effects of
mesenteric lymph-derived yo T cells trafficking
into intestinal mucosa on gut injury after
intestinal ischemia-reperfusion (IIR). yo T
cells were separated from mesenteric lymph
and then infused into the femoral vein of
rats after the yo T cells were labeled with
3ICr. Migration of yo T cells in vivo across the
intestinal mucosa was determined by y-counter.
Meanwhile, TNF-o. activity and endotoxin
concentration in mesenteric lymph were
detected. The population of yo T cells of Peyer’s
patches in the small intestines was analyzed by
immunofluorescence double staining methods
and flow cytometry. After IIR injury, the mean
optical density value (MOD) and population
of yo T cells in Peyer’s patches of the gut and
migration of >'Cr-yd T cells across the intestinal
mucosa were significantly increased, which
had highly positive correlations to degree of
intestinal injury, TNF-a levels and endotoxin
concentration in mesenteric lymph after
reperfusion. The increased population of yo T
cells derived from mesenteric lymph trafficking
into the intestinal mucosa might promote the
small intestinal injury after I1R.
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Intestinal ischemia-reperfusion (IIR)
injury, one of the most serious and common
events, occurs in various clinical settings,
including trauma, infection, organ transplan-
tation, acute mesenteric arterial occlusion
and shock. IRR subsequently leads to severe
damage in local tissues and distant organs and
is associated with high mortality up to 60-80%
(1-2). It is an intense local inflammation that
is produced in the small intestine transiently
deprived of blood flow during reperfusion
(3- 4). More complex mechanisms that trigger
inflammation are involved in its development
and amplification but have been only partially
identified (5-7). T cells have been implicated in
the pathogenesis of IIR (8-10). They accumu-
late in damaged areas of the small intestines
and cause local injury in the setting of mesen-
teric artery occlusion followed by reperfusion,
which suggests that T cells amplify the inflam-
matory responses (9-12).

vd T cells are non-conventional T lympho-
cytes which comprise 1-5% of the circulating T
cell compartment found in secondary lym-
phoid tissue and peripheral blood in mice and
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humans, and play crucial roles in innate and
acquired immune responses (13-14). Specific
subsets of yd T cells are abundantly distributed
in epithelial tissues such as the gastrointestinal
track, the epidermis of the skin and the re-
productive track where they have pro-inflam-
matory and anti-inflammatory dual functions
depending on the anatomic locations and the
microenvironment (15-17). Even though a
major role for yo T cells has been described
in host defense against pathogens and cancer,
prior studies demonstrate further that y5 T
cells rapidly proliferate, produce cytokines,
and present high cytotoxic activities, regulat-
ing several physiopathological conditions in a
non-redundant manner when they accumulate
in sites of infection- and non-infection-associ-
ated types of inflammation (13,18-20). Al-
though our understanding of v5 T cell devel-
opment, maturation, activation and effector
function has increased in recent years, many
aspects still remain unknown (21). In partic-
ular, the role of intestinal y6 T cell migration
in intestinal mucosal injury after IIR is still
unclear.

In this study, we observed the changes
in y5 T cell trafficking into intestinal mucosa
after IIR injury and analyzed the correlation
between the number of yo T cells migrating
across the intestinal mucosa and gut damage
after the failure of gut function.

METHODS
Animals

Male SD rats were purchased from and
maintained under specific pathogen-free (SPF)
conditions in the experimental animal center
of Nanjing Medical University. (Nanjing, Chi-
na). The rats were supplied a standard chow
until they reached the desired body weight
(250-300g). This experiment was divided into
Part A (n=6 in each subgroup, total 5 sub-
groups), Part B (n=6 in each subgroup, total 5
subgroups) and Part C (n=6 in each subgroup,
total 5 subgroups). In each Part, thirty rats
were randomly divided into the following five
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subgroups: Control group (Con); Sham-
operation group (Sham); IIR-2h group (IIR
2h); ITIR-4h group (IIR-4h) and IIR 6h group
(IR 6h), six rats in each subgroup. In Part C,
the number of rats available to provide each of
the end-point measurements was reduced to
four rats in each subgroup due to the failure of
cannulation or insufficient number of lympho-
cytes collected from mesenteric lymph, while
the final number of rats was unchanged in Part
A and Part B. This study was approved by the
Experimental Animal Review Board of Nanjing
Medical University in Nanjing, China, and fol-
lowed the national guidelines for the treatment
of animals.

IIR Procedure

The rat model of IIR was established as
previously described (22). The rats were fasted,
but allowed free access to water, 12 h before the
experiment. After induction of anaesthesia with
amobarbital by intraperitoneal injection, a mid-
line laparotomy was performed to expose the
intestine. Then, the superior mesenteric artery
(SMA) was isolated and blocked with a micro-
vascular clamp to achieve complete ischemia
for 45 min. Upon release of the clamp, the rats
were allowed to recover from anesthesia for
2h, 4h and 6h. After the reperfusion, the rats
were sacrificed and the small intestines were
removed. The rats in the control group received
no additional treatment. In the sham-operation
group, the SMA was isolated without clamping
and was exposed to the same procedure as rats
with SMA occlusion.

Immunofluorescent Staining

Peyer’s patches were separated from the
small intestines. Samples were frozen and cut
into 5-pm sections, which were then processed
for immunofluorescent staining. After incuba-
tion with rabbit against rat CD3 and ydTCR
antibodies (Abcam Co, UK), followed by FITC
or cy3-conjugated goat anti-rabbit IgG treat-
ed separately (Jackson ImmunoResearch Co,
USA), images were acquired with a confocal
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microscope (Zeiss LSM 710, Germany). The
mean optical density value (MOD) of immu-
nofluorescent staining yo T cells was analyzed
using Image Pro Plus 6.0 software (Media
Cybernetics Co, USA).

Flow Cytometry

Peyer’s patches separated from the small
intestines were broken in PBS and then the
suspension was filtered through 100 micron
nylon net and further centrifuged for 5 min at
1000 rpm and the pellet collected and washed
in PBS twice. For extracellular staining, cells
were pre-incubated in a mixture of PBS, 2%
fetal calf serum, and 0.1% (w/v) sodium azide
with FcglII/IIR-specific antibody to block
nonspecific binding and stained with different
combinations of fluorochrome-coupled CD3
(0.5mg/ml) and y6TCR (0.2mg/ml) antibod-
ies (Abcam Co. UK). Simultaneously, rabbit
against rat IgG1-PE/IgG2b-PE homotypic neg-
ative control antibody (Abcam Co. UK) was
added into the negative control tubes. Cells
were collected on a FACSCanto II system (BD
Biosciences) and data were analyzed using
FlowJo software (TreeStar Co. USA).

Time Frame for Mesenteric Lymph Collection

In Part C, mesenteric lymph was collected
for one hour in the 1%, 3%, and 5* hours, re-
spectively, after reperfusion following occlud-
ing the SMA for 45 min in the IIR 2h, IIR 4h
or IIR 6h groups. In the control and
sham-operation groups, the SMA in rats was
not clamped and mesenteric lymph was col-
lected according to the same procedure as rats
with SMA occlusion. After collection stopped,
the lymphocytes were collected and yd T cells
were separated. Then, the y3 T cells were
labeled with 5'Cr and infused into the femoral
veins of rats at the beginning of the 2, 4th,
and 6™ hours after reperfusion, 1 h later, the
rats were Killed. Peyer’s patches and diffusive
intestinal lymphoid tissues containing 5!Cr
labeled v6 T cells were removed and counted
with a y- counter (TDC501, Aloka Co, Japan).

Permission granted for single print for individual use.

73

Separation of yo T Cells

The procedures used to collect the mesen-
teric lymphocytes in rats have been described
previously (9). Briefly, the rats were anesthe-
tized with amobarbital by intraperitoneal in-
jection. A midline laparotomy was performed
and the mesenteric lymphatic vessel identified
(adjacent to the SMA) by reflecting the loops
of intestine to the left of the animal with moist
gauze swabs. A plastic tube, 1 mm in diam-
eter, with beveled ends, was passed into the
mesenteric lymphatic and lymph flow began
immediately through the tube. Mesenteric
lymph was centrifuged for 5 min at 1000 rpm
and lymphocytes were collected and washed
in PBS twice. Lymphocytes were labeled with
v6TCR microbeads (Miltenyi Biotec, Germa-
ny) and separated by magnetic activated cell
sorting (MACS) following the manufacturer’s
instruction. Cell viability was determined by
0.2% Evans blue staining. More than 95% of
the cells were viable for measurement of Y5 T
cell subsets. yd T cell subsets were analyed by
flow cytometry.

Detection of *'Cr Labeled yo T Cell Migration

The procedures used to label lymphocytes
with 5Cr have been described previously (22).
Briefly, 1106 y3 T cells/ml in RPMI 1640
(containing 20% fetal bovine serum) was incu-
bated with 20 pCi/ml Na,[*'Cr]O, (Amersham
Pharmacia Co, UK) for 1h at 37°C in water.
After incubation, the liquid was centrifuged
at 500g for 5 minutes, then the supernatant
was decanted and the remainder was added
into a test tube containing 100% fetal bovine
serum and 17% Nycodenz (Sigma Co, USA).
The liquid mix was centrifuged at 1200g for
5 minutes. The 5!Cr labeled y6 T cells were
collected from the layer between fetal bovine
serum and Nycodenz. 5 x 10° y3 T cells labeled
with 3'Cr mixed with 0.4ml RPMI-1640 was
infused slowly into the femoral vein. 1 h later,
rats were Killed and the small intestines were
removed. The Peyer’s patches and diffusive
intestinal lymphoid tissues containing >'Cr
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labeled v5 T cells were measured by a
y-counter (TDC-601, Aloka Co, Japan). The
data were calculated as the percentage of
organ containing labeled lymphocytes divided
by the total quantity of labeled lymphocytes in
vivo.

TNF-o. and Endotoxin in Mesenteric Lymph

In Part A, mesenteric lymph was collect-
ed for one hour in the 2", 4% and 6™ hours,
respectively, after reperfusion following
occluding the SMA for 45 min in the IIR
2h, IIR 4h or IIR 6h groups. In the control
and sham operation groups, the SMA in rats
was not clamped and mesenteric lymph was
collected according to the same procedure
as rats with SMA occlusion. After collection
stopped, mesenteric lymph was centrifuged at
500g for 5 min, and the supernatant was col-
lected for the detection of TNF-a activity and
endotoxin concentration. TNF-q activity was
determined by using rat TNF-enzyme-linked
immunoabsorbant assay (ELISA) kit (LIFE-
KEY Biotech, Co, USA) according to the man-
ufacturer’s protocol. Endotoxin concentration
was assayed using the Limulus test kit (Yihua
Clinical Technology Co, Shanghai, China).
The assay depends on bacterial endotoxin to
activate a proenzyme in the limulus amoebo-
cyte lysate that catalyzes the cleavage of p-ni-
troanaline (pNA) from the colorless substrate.
The pNA was assayed spectrophotometrically
at 545 nm providing a quantitative analysis of
endotoxin content.

Intestinal Histology

Specimens from the small intestine (5cm
from the distal end of ileum) were removed
and fixed with 10% formaldehyde. The par-
affin sections were stained with hematoxylin
and eosin for histological evaluation in a single
blinded fashion. The degree of gut injury was
evaluated according to the Park Chiu Scale
(23): Grade 0: Normal mucosa; Grade 1: Sub-
epithelial bleb at the tip of the villus; Grade 2:
More extended subepithelial space (upper half
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of the villus); Grade 3: Epithelial lifting down
to the base of the villus, occasional epithelial
breakdown; Grade 4: Frequent denuded villi;
Grade 5: Loss of villous tissue; Grade 6: Crypt
layer destruction; Grade 7: Transmucosal in-
farction; Grade 8: Transmural infarction. For
evaluation of lesions, 10 arbitrary microscopic
fields were viewed in each sample.

Statistical Analysis

All quantitative data were presented as
mean *= SD and were analyzed using Graph-
Pad Prism 5.0 (GraphPad Software, La Jolla,
CA). Statistical analysis was performed by
one-way analysis of variance (ANOVA).
Difference was considered statistically signifi-
cant at P<0.05. Pearson correlation coefficient
were calculated to assess correlation between
Increased y6 T cell migration and degree of
gut injury after IIR. Analysis was performed
using IBM SPSS Statistics 21 software (IBM
Corporation, USA). Difference was considered
statistically significant when P<0.05.

RESULTS
Changes in gut histology after IIR

As shown in Fig. 1, the villi structure of
the control and the sham operation group was
complete without obvious bleeding points, and
the villi end and the lamina propria were not
damaged. Sparse intestinal villi and structural
damage, a congestion of mucosal blood vessels
were visible in the IIR 2h group. The lamina
was destroyed, the villous tissue was dam-
aged, the amount of bleeding increased in the
IIR 4h group; The villus tissue structure was
recovered and the villi tip was slightly sepa-
rated from the lamina propria in the IIR 6h
group (Fig. I). Park Chiu Scale for grading the
inflammatory lesions of the distal end of the
ileum after IIR injury were 3.00 + 1.00, 6.67
= 0.58, 3.33 = 1.53, respectively, at the 24, 4,
and 6" hours after reperfusion, which were
obviously higher than those in the control and
sham operation groups (P<0.05).
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Fig. 1. Different degree of intestinal injury at different time points after intestinal isochemia-reperfusion (IIR) in
rats. Representative histological sections of hematoxylin and eosin (H&E)-stained intestinal tissues from SD rats
(x200). A. Control group, B. Sham-operation group, C-E. Gut injury induced by 45 min of SMA occlusion followed
by 2h (C), 4h D) and 6 h (E) of reperfusion. n=6 in each group. F. Intestinal injury was assessed by using the Park
Chiu Scale (Score: 0-8). ConA: Control, Sham-A: Sham-operation, IIR-2hA, 4hA and 6hA: at the 2%, 4", and 6"
hours after reperfusion. *P<0.05, **P<0.01 compared with control group.

Alterations in TNF-o and endotoxin in
mesenteric lymph after IIR

TNF-a levels in mesenteric lymph were
(65.73 £ 3.86) g/ml, (93.07 = 8.79) pg/ml and
(67.82 = 6.25) pg/ml, respectively, at the 2",
4% and the 6™ hours after occluding the SMA
for 45 min followed by reperfusion. These lev-
els were significantly increased (P<0.05,

Fig. 2A) compared with the control and sham-
operation groups (TNF-o detection value

in both groups was zero g/ml). Meanwhile,
endotoxin levels in the above three groups
were (0.11 = 0.03) EU/mL, (0.21 = 0.03) EU/
mL, and (0.12 £ 0.02) EU/mL, which were also
higher than those in the control ([0.05 + 0.02]
EU/mL) and sham-operation([0.05 = 0.01]
EU/mL) groups (P<0.05, Fig. 2B).
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Increased population of yo T cells in Peyer’s
patches after IIR

Compared with the control and sham-
operation group, population of yd T cells in
Peyer’s patches of the gut at the 2°¢ hour ([5.21
% 0.16] % vs [2.88 + 0.24] % or [3.36 = 0.54] %,
p<0.05), the 4™ hour ( [5.66 = 0.33] % vs [2.88
+ 0.24] % or [3.36 = 0.54] %, p<0.05) and the
6™ hour ([5.25 £ 0.22] % vs [2.88 + 0.24] % or
[3.36 + 0.54] %, p<0.05) after IIR was signifi-
cantly increased (Fig. 3).

Increased MOD of yo T cells staining in Peyer’s
patches after IIR

Compared with the control and sham op-
eration group, the mean optical density value

Reproduction not permitted without permission of Journal LYMPHOLOGY.



76

TCRy-APC-H

TCRy-APC-H

4.%0

150- 0.251 B- s
g o Eu.zu-
2 100 =)
o sk 0.15 * *
= ik o=
3 g
E i £ 0w
& 0.05-
0- 0.00-
S &SN § TN
¢ s & S C 8§ F S

Fig. 2. Different alteration of TNF-o (A) and endotoxin (B) levels in mesenteric lymph at
the different time points after intestinal isochemia-reperfusion (IIR) in rats. IIR injury
was induced by 45 min of SMA occlusion, followed by 2h, 4h and 6h of reperfusion. n=6
in each group. ConA: Control, Sham-A: Sham-operation, IIR-2hA, 4hA and 6hA: at the
2, 4™ and 6™ hours after reperfusion. * P<0.05, **P<0.01 compared with control group.
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Fig. 3. Changes of population of yoT cells in Peyer’s patches in the gut at the different time points after intestinal
isochemia-reperfusion (IIR) in rats. yoT cells were stained with fluorochrome-coupled CD3 and y0TCR antibodies
and measured by flow cytometry. A. Control group, B. Sham-operation group, C-E. Gut injury induced by 45 min of
SMA occlusion followed by 2h (C), 4h D) and 6 h (E) of reperfusion. n=3 in each group. F. The population of yoT
cells in each group. ConA: Control, Sham-A: Sham-operation, IIR-2hA, 4hA and 6hA: at the 2, 4, and 6" hours
after reperfusion.* P<0.05, **P<0.01 compared with control group.
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Fig. 4. Changes of the mean optical density value (MOD) of yoT cells staining in Peyer’ patches at the different time
points after intestinal isochemia-reperfusion (IIR) in rats. yoT cells were observed by immunofluorescent staining
(yellow, merged; red, CD3 staining; green, yoTCR staining; DAPI nuclear staining; X 100). A. Control group, B. Sh-
am-operation group, C-E. Gut injury induced by 45 min of SMA occlusion followed by 2h (C), 4h D) and 6 h (E) of
reperfusion. n=6 in each group. F. The MOD of yoT cells in each group. Con-B: Control, Sham-B: Sham-operation,
IIR-2hB, 4hB and 6hB: at the 2", 4", and 6™ hours after reperfusion. * P<0.05, **P<0.01 compared with control

group.

(MOD) of yoT cells staining in Peyer’s patches
of the gut at the 2nd hour ([96.96 + 7.25] % vs
[74.01 £ 2.11] % or [75.19 = 3.72] %, P<0.05),
the 4th hour ([106.80 + 0.33]%vs [74.01 = 2.11]
% or [75.19 = 3.72] %, P<0.05) and the 6th
hour ([98.23 + 13.18] % vs [74.01 + 2.11] % or
[75.19 = 3.72] %, P<0.05) after IIR injury was
significantly increased (Fig .4).

Increased *'Cr-yd T cells migration across
intestinal mucosa after IIR

Compared with the control and sham-
operation group, population of !Cr yd T cell
trafficking into Peyer’s patches at the 2°¢ hour
([0.95 = 0.15] % vs [0.58 = 0.16] % or [0.59 =
0.15] %, P<0.05), the 4" hour ( [1.70 = 0.13] %
vs [0.58 + 0.16] % or [0.59 + 0.15] %, P<0.05)
and the 6" hour ([0.96 + 0.12] % vs [0.58 +

Permission granted for single print for individual use.

0.16] % or [0.59 = 0.15] %, P<0.05) after reper-
fusion and into diffusive intestinal lymphoid
tissues (excluding Peyer’s patches) at the 2™
hour ([0.57 = 0.04] % vs [0.29 = 0.08] % or
[0.29 = 0.07] %, P<0.05), the 4™ hour ([1.02 +
0.08] % vs [0.29 = 0.08] % or [0.29 = 0.07] %,
P<0.05) and the 6™ hour ([0.58 = 0.07] % vs
[0.29 = 0.08] % or [ 0.29 + 0.07] %, P<0.05)
after reperfusion were significantly increased
(Fig. 5).

Increased yo T cell migration correlates with
degree of gut injury after 1IR

Pearson correlation coefficient analysis in-
dicated that the MOD of yd T cells in the Pey-
er’s patches, population of y5 T cells in Peyer’s
patches, 3!Cr-y3 T cell trafficking into Peyer’s
patches and diffusive intestinal lymphoid
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Fig. 5. Changes of in vivo trafficking of *'Cr labeled intestinal yoT cells at the different
time points after intestinal isochemia-reperfusion (IIR) in rats. A. °'Cr-ydT cells in Peyer’s
patches, B. 3'Cr -yoT cells in the diffusive lymphoid tissue of the small intestines (exclude
Peyer’s patches). n=4 in each group. Con-C: Control, Sham-C: Sham-operation, IIR-2hC,
4hC and 6hC: at the 2", 4", and 6™ hours after reperfusion. *P<0.05, **P<0.01 compared

with control group.

tissues (excluding Peyer’s patches) had highly
positive correlations to degree of intestinal
injury (correlation coefficient=0.999, P=0.028;
correlation coefficient=1.000; P=0.004, correla-
tion coefficient=0.998; P=0.040, correlation co-
efficient=0.998; P=0.035, respectively), TNF-a
levels (correlation coefficient=0.999, P=0.032;
correlation coefficient=1.000, P=0.007; cor-
relation coefficient=0.998, P=0.036; correla-
tion coefficient=0.999, P=0.031, respectively)
and endotoxin concentration (correlation
coefficient=1.000, P=0.018; correlation
coefficient=1.000, P=0.007; correlation co-
efficient=0.997, P=0.045; correlation coeffi-
cient=0.997, P=0.045, respectively) in mesen-
teric lymph after reperfusion.

DISCUSSION

The intestinal injury severity was differ-
ent at different time points after reperfusion
following complete occlusion of the SMA for
45 min. In this study, the abnormalities in
the intestinal mucosa after IIR were obvi-
ous including small intestinal epithelial cell
degeneration, necrosis, or even sloughing off
when compared with the control and sham-op-
eration group. Gut injury was more serious
at the 4™ hour after reperfusion than that at
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both the 2° and the 6™ hours after reperfusion
according to pathological changes of intestinal
mucosa and the Park Chiu Scale for grading
intestinal injury (Fig. I). When the gut barrier
is injured, the gut-derived endotoxin may enter
into the extraintestinal tissues via mesenteric
lymph and produce cytokines that potentiate
the development of multiple organ dysfunction
syndrome (MODS) (24). Mesenteric lymph

is the key conduit for factors leaving the

gut leading to organ injury and dysfunction
(25). When the gut releases a large amount

of inflammatory cytokines, including rapidly
produced TNF-o, intestinal inflammatory
damage occurs (26). Therefore, the different
concentration of endotoxin and TNF-a in
mesenteric lymph is associated with intestinal
injury severity. As shown in Fig. 2, the gut-de-
rived endotoxin concentration and the TNF-a
level in mesenteric lymph were significantly
increased, which reached the peak value at the
4 hour after reperfusion according to the data
and consistent with the severity of intestinal
injury.

Evidence has been shown that lympho-
cytes, particularly T cells are the crucial cells
during IIR injury, indicating that T cells
modulate the microvascular and inflammatory
responses to IIR (9-11,27). Recent data has
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shown that conventional y5 T cells do not con-
tribute to acute IIR injury (28). Additionally,
zhang et al verified that y3T cells but not y6T
cells contribute to sepsis-induced white matter
injury and motor abnormalities in mice (29). It
is still not clear whether ydT cells promote the
intestinal injury after reperfusion followed by
ischemia. In this study, the results from flow
cytometry detection demonstrated that the
population of yd T cells in Peyer’s patches of
the small intestine was obviously increased af-
ter IIR compared with that in the control and
sham-operation group, which was increased
by 72%, 94%, 71%, respectively at the 2", 4,
and the 6" hours after reperfusion (Fig. 3).
This further study strengthened the evidence
that the MOD of vy T cells staining in Peyer’s
patches during the IIR injury was higher than
that in the control and sham operation group,
in which the MOD at the 4" hour after reper-
fusion was highest compared with that at both
the 2™ and the 6" hours after reperfusion (Fig.
4). It is interesting to note that the distribution
of v6 T cells in Peyer’s patches shows some
differences among the three time points after
IIR, in which ydT cells mainly concentrate in
the center of the lymphoid follicle at the 4
hour after reperfusion and scatter on the edge
of the lymphatic follicle at both the 2" and
the 6™ hour after reperfusion (Fig. 4). Peyer’s
patches are an important part of gut-associ-
ated lymphoid tissues, which are a group of
lymphoid follicles composed of T cells and B
cells, particularly yo T cells in the small intes-
tinal mucosa (30). y5 T cells in Peyer’s patches
participate in the local immuno-inflammatory
response of the intestinal tract (31). During
the IIR injury, the increased population of
vd T cells in the gut was consistent with the
intestinal damage severity, which supports
that yd T cells participate in the local immuno-
inflammatory reaction and even cause intesti-
nal damage. However, it is still unclear where
these increased yd T cells come from, the skin,
the genital tract and respiratory tract mucosa
or small intestinal mucosa itself?

The mesenteric lymph is considered as a
potential pathway by which gut injury leads
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to other organ or tissue dysfunction (32). The
functional integrity of the intestinal muco-

sal immune system is dependent upon the
continual trafficking of lymphocytes including
vd T cells between the gut and blood stream
(33). Any factors that disrupt normal intes-
tinal lymphocyte traffic could impair local
intestinal mucosal immune function (34).

In this study, yd T cells in mesenteric lymph
labeled with *'Cr and infused into the blood
circulation from the femoral vein after reper-
fusion followed by ischemia, and 1h later, the
distribution of 3'Cr-y3 T cells in the gut was
observed. The population of 'Cr-yd T cells in
Peyer’s patches and the diffusive lymphoid
tissue of the small intestines (excluding Peyer’s
patches) was significantly increased at the 2",
41 and the 6™ hour after reperfusion com-
pared with the control and sham-operation
group, which reaches a maximum at the 4th
hour after reperfusion among the three time
points after IIR (Fig. 5). These results show
that after the gut reperfusion, a portion of

the increased intestinal yd T cells migrates
from the gut itself in a manner of tissue-spe-
cific homing. The chemokine responsible for
efficient trafficking and retention of y5 T cells
(35) is integrin a47 expressed on the surface
of y3 T cells, which is integral to guiding the
homing of y5 T cells to the gut through its in-
teraction with mucosal addressin cell adhesion
molecule-1 (MAdCAM-1), which is expressed
on high endothelial venules in the small
intestines (36). a437 is activated by different
chemokines in a ligand-specific manner (35).
CCL2S5 stimulation promotes a437-mediated
lymphocyte adhesion to MAdCAM-1, whereas
CXCL10 stimulation suppresses their adhe-
sion (35).

Furthermore, Spearman correlation co-
efficient analyses indicated that the increased
population of 3'Cr-yd T cells in Peyer’s patches
and the diffusive lymphoid tissues of the small
intestines had highly positive correlation to
their Park Chiu Scale of the gut injury, which
suggests that increased yo T cells trafficking
into intestinal mucosa may be the promot-
ing agent for intestinal damage during the
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development of IIR injury. Meanwhile, there
was a highly positive correlation between the
increased population of >'Cr-y3 T cells in the
small intestinal mucosa and TNF-a activity or
endotoxin concentration in mesenteric lymph
after IIR, which suggests that the increased y6
T cells probably participates in the production
of cytokines including TNF-a and even cause
the local immune-inflammatory responses of
the gut.

According to the above, we may speculate
that during the development of IIR injury, the
increased population of yd T cells migrating
across intestinal mucosa might promote the
intestinal injury probably through aggravating
the local intestinal immuno-inflammatory re-
sponses. It should be pointed out that the IIR
rat model used in this study was an extreme
model of absolute ischemia, which did not rep-
resent the relative ischemia seen in traumatic
hemorrhage, sepsis or in the poorly perfused
organs harvested for transplantation.
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