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Abstract

Background The effect of preformed antidonor antibod-
ies have been demonstrated in various types of solid organ
transplantation. However, the significance of anti-donor
antibodies in intestinal transplantation remains unclear.
The aim of this study is to evaluate the impact that the
extent of T cell crossmatch has on the outcome of swine
intestinal transplantation.

Materials and methods All studies were performed on
outbred domestic male pigs weighing from 15 to 20 kg.
Intestinal transplantation was performed orthotopically
with an exchange of grafts between white and black pigs.
FK506 was administered intravenously (0.1 mg/kg per day,
POD 0-7) for immunosuppression. A lymphocyte cross-
match test was performed using the direct CDC cross-
match. The results were considered positive when more
than 10% of the donor lymphocytes were killed by the
recipient’s serum. In addition, 0-10, 11-20, 21-30, 31-80
and 81-100% of the killed lymphocytes were classified as
grade 1, 2, 4, 6 and 8, respectively.

Result A total of 34 intestinal transplantations were per-
formed. All but one case had positive donor specific T cell
crossmatches. The number of grade 2, 4, 6 and 8 cases was
11, 14, 6 and 2, respectively. Although there was a ten-
dency towards a decreased survival according to the grade,
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the survival rate was not statistically different among each
different grade. Moreover, the rates of acute cellular
rejection and vascular complications were not significantly
different among the four grades.

Conclusion These results suggest that the extent of
positive T cell crossmatch is not associated with the out-
come of swine intestinal transplantation.

Keywords Intestinal transplantation - Lymphocyte
crossmatch - Antidonor antibody

Introduction

The progress of perioperative management and immuno-
suppressive therapy has allowed an increase in the numbers
of intestinal transplantations for irreversible intestinal
failure. However, the incidence of cellular rejection is still
high and graft survival is unsatisfactory [1]. The effect of
preformed anti-donor antibodies has been demonstrated in
various types of solid organ transplantation. However, the
significance of anti-donor antibodies in intestinal trans-
plantation remains unclear. The aim of this study was to
evaluate the impact that the extent of T cell crossmatch has
on the outcome of swine intestinal transplantation.

Materials and methods

Animals

All studies were performed on outbred domestic male pigs
weighing from 15 to 20 kg. All animals were given water

but no solid food for 12 h before the operation. All animals
received human care, in compliance with the Guidelines
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for Animal Experiments of the Kyushu University Gradu-
ate School of Medicine.

The procedure of intestinal transplantation

Intestinal transplantation was performed orthotopically
with an exchange of grafts between white and black
pigs. General anesthesia was induced with intravenous
administration of 10 mg/kg ketamine HCI (Ketaral; Daiichi
Sankyo Co., Ltd, Tokyo, Japan), 0.2 mg/kg atropine
intramuscular, and pentobarbital sodium (Nembutal;
Dainippon Sumitomo Pharma, Co., Ltd, Osaka, Japan)
intravenous administration. Anesthesia was maintained
with 0.5-2% isoflurane (Forane; Abbott Japan Co., Ltd,
Tokyo, Japan) inhalation. A 3-m length of the ileal seg-
ment, located 10 cm proximal from the ileocecal valve,
was harvested using vascular pedicles. The intestinal
allograft was implanted after systemic heparinization (100
U/kg), using end-to-side anastomosis of the SMA to the
infrarenal aorta and of the SMV to the IVC [ ].

Postoperative management and immunosuppression

All animals were allowed to drink only water ad libitum
during the period from postoperative day 1 to day 4. In
addition, they were intravenously administered mainte-
nance infusion therapy of Taclorimus (0.05 or 0.1 mg/
kg day~"), heparin (100 U/kg day~") and antibiotics. Full
oral feeding, including solid food, was started on postop-
erative day 5.

Lymphocytotoxic cross-match test

A crossmatch test between the donor’s isolated T lym-
phocytes and the recipient’s sera was performed using a
standard lymphocytotoxicity test. The crossmatch test
results were interpreted based on the percentages of donor
lymphocytes killed: 0-10% was negative, grade 1. When
more than 10% of lymphocytes were killed, the result was
defined as positive. In addition, 0-10, 11-20, 21-30, 31-80
and 81-100% of the killed lymphocytes were classified as
grades 1, 2, 4, 6 and 8, respectively. In addition, grades 2
and 4 were defined as weak positive, and grade 6 and 8
were defined as strong positive.

Results

A total of 34 intestinal transplantations were performed.
All but one case were positive donor specific T cell
crossmatches. The number of grade 2, 4, 6 and 8 cases was
11, 14, 6 and 2, respectively. In addition, the median sur-
vival was 15.18, 14.93, 8, and 5.5 days, respectively

@ Springer
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Fig. 1 The grade of crossmatch and survival. There was a tendency
of decreased survival rate, however, the survival rate was not
statistically different among each different grade
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Fig. 2 The cumulative survival rate of crossmatch weak positive and
strong positive intestinal graft recipients. There was no significant
difference in the recipient’s survival between both groups

(Fig. ). Although there was a tendency towards a
decreased survival, there was no statistical difference in the
survival rate between each different grade. There was no
significant difference between the cumulative survival rate
of crossmatch weak positive and strong positive intestinal
graft recipients (Fig. ). The rate of rejection and vascular
complications are shown in Table . The rates of acute
cellular rejection and vascular complications among the
four grades were not significantly different.

Discussion

Transplantation across a positive T cell crossmatch is
performed in various types of solid organ transplantation,
however, the effect of pre-transplant crossmatch on overall
rejection and graft survival is controversial. Recent
advances in immunosuppressive therapy, surgical technique
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Table 1 The rate of rejection and vascular complication

Grade 2 Grade 4 Grade 6 Grade 8 P value
n 11 (34.4%) 14 (43.8%) 5 (15.6%) 2 (6.3%) NS
Rejection 4 (36.4%) 4 (28.6%) 0 1 (50%) NS
Vascular complication 2 (18.2%) 3 (21.4%) 0 0 NS

The rates of acute cellular rejection and vascular complications were not significantly different among the four grades

and post-operative management improve the short-term
outcome of intestinal transplantation; however, the signifi-
cance of anti-donor antibodies in intestinal transplantation
still remains unclear. The detrimental effects of preformed
anti-donor antibodies in intestinal transplantation are lim-
ited. Ruiz et al. [ ] described a possible correlation of
humoral sensitization with allograft vascular alteration in
human intestinal transplantation. Kato et al. [ ] showed that
posttransplant HL.A-antibodies are associated with an epi-
sode of acute rejection in multivisceral recipients. These
results suggest that anti-donor antibodies seemed to have
some effects on allografts.

Several approach to desensitization to overcome posi-
tive crossmatch, associated with high rates of sever rejec-
tion and infection have been reported [ ]. A general
approach to desensitization is to remove or neutralize anti-
HLA IgG. Plasmapheresis and high-dose IgG therapy are
generally used to remove or neutralize anti-HLA IgG.
Moreover, it is important to prevent formation of new anti-
HLA IgG after transplantation. Rituximab is a genetically
engineered chimeric murine/human monoclonal antibody
directed at the CD20 antigen found on normal and malig-
nant B lymphocytes. Rituximab is used in sensitized
recipients [ ]. Rituximab is widely used for the treatment
of B cell lymphoma. Rituximab prevents the formation of
new plasma cell and inhibits B cell driven antigen pre-
sentation and co-stimulation of T cell. These effects allow
rituximab to reduce the alloimmune response [ ]. Sple-
nectomy is another strategy for sensitized recipients.
Splenectomy reduces the number of plasma cells and the B
cell surveillance capabilities.

Al but one case of swine intestinal transplantation in the
current series, had positive donor specific T cell

78

crossmatches. There was a tendency that the survival time for
weak positive crossmatches was longer than that for strong
positive crossmatches; however, the survival rate was not
statistically different among each different grade. These
results suggest that the extent of positive T cell crossmatch is
not associated with the outcome of swine intestinal trans-
plantation. Further studies are required to investigate the
influence of preformed antibodies in the outcome of intes-
tinal transplantation.
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