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matoid arthritis, and pulmonary fibrosis.* These diseases
are characterized by chronic inflammation and fibroprolif-
eration associated with marked vascular remodeling. Al-
though a number of studies have focused on angiogenesis in
the development of these chronic inflammatory diseases,
little attention has been paid to the role of angiogenesis in
the process of BO. Recently, Belperio et al showed that
the CXC chemokine receptor 2/CXC chemokine recep-
tor 2 ligand biological axis is responsible for aberrant
angiogenesis and supports the fibroproliferative process
in human BOS and in a murine model of BO.? This study
proposes a novel therapeutic strategy designed to atten-
uate vascular remodeling to prevent BO after lung
transplantation. No other studies focusing on modulation
of vascular remodeling, however, have been reported in
preventing or treating BO.

Vasohibin-1 (VASHI1) has been isolated as a vascular
endothelial growth factor-inducible gene from endothe-
lial cells (ECs). VASHI1 inhibits migration and prolifer-
ation of ECs in culture and exhibits a potent anti-
angiogenic activity in vivo.*® We hypothesized that
VASH1 may inhibit aberrant angiogenesis that supports
the process of fibroproliferation observed in BO. The
purpose of the present study is to examine whether
VASHI1 inhibits fibro-obliteration of the tracheal allo-
grafts in an experimental murine model of BO.

MATERIALS AND METHOD
Animals

Pathogen-free, 6- to 7-weeks-old male BALB/c (H2-d) and
C57BL/6 (H-2b) mice were commercially obtained from Charles
River Laboratories Japan, Inc (Yokohama, Japan) and housed and
used in accordance with the rules of the Institutional Animal Care
and Use Committee.

Adenovirus Vectors

A replication-defective adenovirus vector encoding human VASH1
gene (Ad-VASH1) and beta-galactosidase gene (Ad-LacZ) used as
the control were prepared as previously described.® Briefly, plaque-
purified adenoviruses were propagated in HEK293 cells. The viral
lysates were purified and concentrated through two cycles of
cesium chloride step gradients.

Experimental Design

Intrapulmonary tracheal transplantation was performed as previ-
ously described.” BALB/c tracheas were transplanted into the left
lung parenchyma of the C57BL/6J mice. Ad-VASH1 or Ad-LacZ
adjusted to 1.0 X 10° plaque forming units per 75 pL was
intratracheally administered to the recipient mice on days 6, 13,
and 20 posttransplantation. OQur preliminary studies using a re-
porter gene showed the feasible gene transfer to the both lungs
with this procedure. Human VASH1 messenger RNA was readily
detectable in the recipient left lung transferred with Ad-VASHI
and harvested on day 21 posttransplantation and not in the lung
transferred with Ad-LacZ (data not shown). Mice were sacrificed
and the left lungs bearing allografts harvested on days 21 (n = 10,
8) and 28 (n = 5, 4) posttransplantation.
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Histology and Immunohistochemistry

The removed lungs were immediately fixed in 4% parafolmalde-
hyde. After 24 hours of fixation, they were embedded in paraffin,
sectioned, and stained with hematoxylin and eosin. To examine the
intensity of angiogenesis, immunohistochemical staining for CD31
was performed. Sections were deparaffinized and incubated for 5
minutes at 120°C. Primary antibody reactions were performed
using an anti-CD31 antibody (Santa Cruz Biotechnology. Santa
Cruz, Calif, United States) with a dilution of 1:600 overnight at 4°C.
Antibody depositions were visualized using diaminobenzidine. Nu-
clei were counterstained with hematoxylin.

Measurement of Luminal Obliteration and Vascular Area of
the Tracheal Allografts

Histological sections of the allografts were photographed at an
original magnification of X 10 with an all-in-one microscope with a
computer (BZ9000, Keyence. Tokyo, Japan). The percentage of
luminal obliteration in the tracheal allografts was calculated using
the analysis software provided by Keyence as previously described.®
Vascular area as shown by the sum total of the lumina surrounded
by CD31-positive ECs in the fibroproliferative tissue was also
calculated as previously described.’ Vascular area was normalized
by area of fibro-obliteration.

Statistical Analyses

Data were expressed as the mean & SE. The significance of the
difference between the groups was determined by Student 7 test. All
statistical analyses were performed using GraphPad PRISM
(GraphPad Software Inc, San Diego, Calif, United States). Values
of P = .05 were considered to be significant.

RESULTS
Effect of Ad-VASH1 Gene Transfer on Luminal Obliteration
and Vascular Area of the Tracheal Allografts

On day 21 posttransplantation, the lumen of the tracheal
allografts in the lung expressing LacZ was almost com-
pletely obstructed, whereas the lumen of the most of
allografts in the lung expressing VASHI1 was partially
opened. Luminal obliteration of the tracheal allograft was
significantly attenuated in the animals transferred with
Ad-VASH1 compared with the controls transferred with
Ad-LacZ (69% versus 93%, P = .0276; Fig 1). Vascular
area in the fibroproliferative tissue was also significantly
reduced in allografts in the animals transferred with Ad-
VASH1 compared with those with Ad-LacZ (4.6% versus
13.0%, P = .037, Fig 2).

On day 28 posttransplantation, luminal obliteration of
the tracheal allograft was almost similar in the both
groups with no statistically significant difference between
the groups (92% versus 97%, P = .48). Vascular area in
the fibroproliferative tissue was still significantly reduced
in the allografts in the animals transferred with Ad-
VASHI1 compared with those with Ad-LacZ (5.4% versus
13.4%, P = .022).

DISCUSSION

A novel model for posttransplantation obliterative airway
disease in which the trachea is transplanted into the lung



VASOHIBIN-1

parenchyma was introduced by Andre et al in 2005.'° In this
model, the blood supply to the tracheal graft derives from
the pulmonary circulation. This model is valuable for
studying the mechanisms of fibrous obliteration of the
transplanted airway in the relevant local environment of the
lung and also makes it possible to study pulmonary-targeted
therapies with transvascular and trans-airway routes.

The present study showed that transgene expression of
VASHI in the recipient lung significantly attenuated lumi-
nal obliteration of the tracheal allograft and this was
associated with significantly reduced aberrant angiogenesis
in the fibro-obliterative tissue when allografts were exam-
ined on day 21 posttransplantation. This finding primarily
supports the hypothesis that vascular remodeling due to
aberrant angiogenesis during fibro-obliteration of the allo-
graft airway contributes at least in part to the pathogenesis
of fibro-obliterative airway disease, as seen in other chronic
inflammatory diseases. The vascular remodeling of the
tracheal allograft was also inhibited by VASH1 when the
allograft was harvested on day 28 posttransplantation,
whereas luminal obliteration was not significantly amelio-
rated. This may be due to the nature of transient transgene
expression of target protein with this gene delivery system
that may not express sufficient amount of the target protein
in the late phase after gene transfer. Another possibility is
that the result reflects the limitation of the effect of
anti-angiogenic approaches in preventing BO. Further stud-
ies are desirable to more clearly understand the role of
angiogenesis in the pathogenesis of BO and also the effect
of antiangiongenic therapy on preventing BO.

In conclusion, transgene expression of a potent anti-
angiogenic substance (VASHL), in the recipient lung sig-
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Fig 1. Luminal obliteration was significantly attenuated by

VASH1 in the allografts harvested on day21 post-transplant
(93% versus 69%, P = .0276).
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Fig 2. Vash1 treatment reduced vascular area in the allografts
on day 21 posttransplant (13.0% versus 4.6%, P = .037).

nificantly attenuated luminal obliteration of the tracheal
allograft and this was associated with significantly reduced
aberrant angiogenesis in the fibro-obliterative tissue in a
murine model of intrapulmonary tracheal transplantation.
Therapeutic potential of anti-angiogenic agents targeting
BO merits further investigations.
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HARE - e B R BT 58 & IR IR AS A R

The Registry of Japanese Pancreas and Islet Transplantation 2012

The Japan Society for Pancreas and Islet Transplantation

[Summary]

One hundred and forty eight cases of pancreas transplantation from deceased, non-heart beating and living-related
donors have been performed in {7 institutions in Japan, since April 2000 as of the end of 2010. The following do-
nor—and recipient —related factors were analyzed; sex and age of donor and recipient, cause of barin death, histo-
ries of diabetes and dialysis, waiting period, total cold ischemic time, operative procedure, immunosuppression and
survival rates of patient and graft.

In spite of donor poor conditions which were mostly marginal in Japan, the outcome of pancreas transplants was
considered comparable to that of the US and Europe.

Keywords: simultancous pancreas and kidney transplantation (SPK), pancreas after kidney transplantation
(PAK), pancreas transplantation alone (PTA), deceased domors (DD), non-heartbeating donors
(NHBD), living-related donors, marginal donor, bladder drainage (BD), eateric drainage (ED),
tacrolimus (TAC), anti IL-2 receptor monoclonal antibody, mycophenolate mofetil (MMF)
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Acute kidney injury following living donor

liver transplantation

Inoue Y, Soyama A, Takatsuki M, Hidaka M, Muraoka I,
Kanematsu T, Eguchi S. Acute kidney injury following living donor
liver transplantation.

Abstract: Background: Although acute kidney injury (AKI) is regarded
as a frequent complication following deceased donor liver
transplantation, the incidence of AKI following living donor partial liver
transplantation (LDLT) has not yet been sufficiently investigated.
Patients and Methods: we used two definitions and investigated the
influence of AKI on patient and graft survival. The definitions for the
degree of AKI were as follows: AKI 1 was characterized by an increase in
serum creatinine of 0.5 mg/dL, while AKI 2 was 1.0 mg/dL above the
baseline within one wk during the post-operative course. The incidence
and its impact were investigated.

Results: The incidence of AKI 1 was 63.1%. The development of AKI 1
was correlated with intra-operative blood loss (p = 0.013), the length of
post-operative ICU stay, and hospitalization (p = 0.020 and 0.038). The
incidence of AKI 2 was 27.7%, and AKI 2 was correlated with the length
of both the post-operative ICU and hospital stays. The development of
AKI 2 was significantly correlated with graft survival (p = 0.015).
Conclusion: Recognizing the peri-operative risk and development of
AKI is important, because AKI post-LDLT is associated with a poorer
graft survival and a possible worse long-term prognosis.
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Because of the chronic donor shortage, LDLT and
split liver transplantation have become common
practices throughout the world. As a possible out-
come of partial liver graft transplantation, small-
for-size syndrome (SFSS) can occur if the partial
liver graft volume is found to be insufficient for the
recipient and frequently leads to death of recipient
(1). The definition of SFSS is generally prolonged
abnormal bile secretion, coagulopathy, and ascites
within one wk after the operation. Difficulties in
fluid management caused by persistent ascites are
considered a possible risk of subsequent renal
dysfunction. In addition, drug-induced renal injury
is more common in patients with a fluid imbalance.

Acute kidney injury (AKI) is a frequent compli-
cation following deceased donor liver transplanta-
tion, and its incidence has been reported to range
between 17% and 95% (2-5). However, thus far,
the incidence of AKI following living donor
liver transplantation (LDLT) has not been well
investigated. The etiology of AKI post-liver
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transplantation is usually considered multifacto-
rial, including surgery-related events, blood loss,
hypotension, sepsis, the administration of a calci-
neurin inhibitor (CNI), volume depletion (5). In
addition to these causes, in LDLT, it might be diffi-
cult to maintain an ideal fluid balance because of
persistent massive ascites owing to a small-for-size
graft. Renal dysfunction after LDLT may occur
because of persistent portal hypertension and a hy-
perdynamic state in patients with a small-for-size
graft (6, 7). Furthermore, renal dysfunction may
also be present prior to transplantation because of
hepatorenal syndrome or other factors such
as infections or intravascular volume depletion
(8-10). Therefore, an increase in serum creatinine
is not uncommon post-liver transplantation.

In this study, we applied two definitions com-
monly used in the literature for AKI not requiring
dialysis and evaluated the impact of these two
types of AKI on patient outcome. We used differ-
ent levels of severity of AKI and excluded AKI



