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Abstract. - OBJECTIVE: Indoleamine 2, 3-di-
oxygenase (IDO) can inhibit rejection of graft via
inducing T cell apoptosis. CD40L monoclonal
antibody (mAb) inhibits T cell activation. Howev-
er, the effects of the combination of infusion of
dendritic cell (DC) from IDO over-expressed do-
nor mice and CD40L mAb on the treatment of
graft rejection after heart transplantation have
not been reported.

MATERIALS AND METHODS: Allogeneic
heart transplantation mouse model was estab-
lished. Recipient mice were divided into three
groups, including control group, IDO group (in
which DC donors received adenoviral vector
of IDO) and combined therapy group (which re-
ceived both IDO over-expressed DC infusion
and CD40L mAbD injection post transplantation).
Survival time and cardiac function were ob-
served, with IDO expression being quantified.
Flow cytometry (FCM) was used to analyze T cell
apoptosis, while enzyme linked immunosorbent
assay (ELISA) was adopted to test the levels of
interferon-y (IFN-y), interleukin-2 (IL-2), interleu-
kin-10 (IL-10) and interleukin-6 (IL-6).

RESULTS: IDO expression was significantly
elevated in both IDO and combined therapy
groups, with enhanced T cell apoptosis com-
pared to control group (p < 0.05). Both groups
had better survival time and cardiac functions
compared to control group, along with increased
IL-10/IL-6 expression and suppressed INF-y and
IL-2 expression (p < 0.05). However, combined
therapy had a better efficiency compared to IDO
group (p < 0.05).

CONCLUSIONS: Combined therapy of high
IDO expressed mouse DC perfusion with CD40L
mAb can elongate the survival time of recipient
heart and inhibit rejection reaction via facilitat-
ing T cell apoptosis. Meanwhile, combined ther-
apy could also regulate the expression of some
immune suppressant factors and mediate the
Th1/Th2 cytokine balance.
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Introduction

Insufficient blood supply of heart can be
caused by complicated congenital heart diseas-
es, congestive heart failure (CHF), myocardial
infarction (MI) or primary myocardial disease
(PMD). As a consequence, partial or complete
cardiac function can be impaired, leading to the
occurrence of cardiac function failure, further
blocking blood and nutrient supply for normal
tissue/organs, leading to accumulation of toxic
metabolites, ion imbalance. Eventually, fatigue,
decreased appetite, anemia, or pulmonary ede-
ma may occur, or even caused failure of other
organs'?. In modern society, due to working
stress, changes of life styles, the incidence of
heart failure is rapidly increasing®*. Currently
the best treatment for cardiac dysfunction in
terminal stage is heart transplantation®. Howev-
er, graft rejection is observed in some patients,
seriously affecting the efficacy of transplan-
tation. In clinical practice, high dosage of im-
mune suppressant reagent is applied to inhibit
graft rejection but with unsatisfactory effect
sometimes®’. Therefore, seeking effective man-
agements of graft-induced rejection after heart
transplant, without any interruption of body’s
normal structure/function, or immune system,
has become a major focus in the field of heart
transplantation®. Targeted therapy based on im-
mune pathology or immune modulation drugs
are promising approach for the treatment of
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rejection in heart-transplanted patients. Serine
is a necessary amino acid for human body, and
mainly metabolizes via kynurenine pathway.
The serine acts by activating the indoleamine
2, 3-dioxygenase (IDO), which is considered
as one rate-limiting step for catalyzing pyrrole
ring of serine to generate N-methyl-kynurenine,
leading to promotion of T cell apoptosis and
inhibition of the proliferation of effector T lym-
phocytes™'®. As the most potent antigen-pre-
senting cell (APC), dendritic cell (DC) plays
a critical role in the regulation of immunity
after transplantation as the sole APC that can
activate primary T cells''%. Interaction between
co-stimulating factors CD40L and CD40 is im-
portant for T lymphocytes activation. Therefore,
the blocking of such interaction using CD40L
monoclonal antibody (mAb) is reported to be
able to suppress post-transplant rejection'>!,
No study, however, has been performed to in-
vestigate the efficiency of combined therapy of
CD40L mAb with IDO transfection into donor
DC in the prevention of graft rejection after
heart transplantation.

Materials and Methods

Experimental Animals

A total of 24 healthy in-breed male C57BL/6(H-
2b) mice (provided by Jilin University) were used
as the donors, whilst 24 healthy in-breed Bal-
b/C(H-2d) mice were used as the recipients. All
animals aged between 6 to 8 weeks, with body
weight 22 + 4 g. Animals were purchased and
kept in an specific-pathogen-free (SPF) grade
facility with fixed temperature (21 £ 1°C) and
relative humidity (50-70%) under 12 h/12 h light
cycle. Mice were used for all experiments, and all
procedures were approved by the Animal Ethics
Committee of China-Japan Union Hospital of
Jilin University (Changchun, China).

Reagents and Equipment

All surgical instruments were purchased from
Suzhou Instrument (Suzhou, China). Surgical mi-
croscope was purchased from Olympus (Mode:
CX23, Tokyo, Japan). Roswell Park Memorial In-
stitute-1640 (RPMI-1640) medium was purchased
from Gibco (Grand Island, NY, USA). Recombi-
nant mouse colony stimulating factor (rmGM-
CSF), recombinant mouse tumor necrosis factor
o (rmTNF-o) and interleukin-4 (rmIL-4) were
purchased from Peprotech. Co. Ltd. (Rocky Hill,

7978

NJ, USA). CD40L monoclonal antibody (mAb)
was purchased from BD Biosciences (Franklin
Lakes, NJ, USA). Adenoviral vector (AdV) for
IDO was purchased from GeneReach Biotech-
nology Corp. (Xiamen, China). HEK293 cell was
purchased from American Type Culture Collec-
tion (ATCC Cell Bank, Manassas, VA, USA).
Polyvinylidene difluoride (PVDF) membrane
was purchased from Pall Life Sciences (Covina,
CA, USA). Western blot chemical reagents were
purchased from Beyotime Biotech. (Shanghai,
China). Enhanced chemiluminescence (ECL) re-
agent was obtained from Amersham Biosciences
(Piscataway, NJ, USA). Rabbit anti-mouse IDO
mADb, and goat anti-rabbit horseradish peroxidase
(HRP) conjugated IgG secondary were purchased
from Cell Signaling Technology (Danvers, MA,
USA). RNA extraction kit and reverse transcrip-
tion kit were purchased from ABI (Foster City,
CA, USA). Enzyme linked immunosorbent assay
(ELISA) kits for interferon y (INF-y), IL-2, IL-10
and IL-6 were purchased from R&D systems Inc.
(Minneapolis, MN, USA). Lab system microplate
reader was purchased from Bio-Rad Laboratories
(Version: 1.3.1, Hercules, CA, USA). DNA am-
plification cycler was purchased from PE Gene
Applied Biosystems. (Mode: 2400, Foster City,
CA, USA). ABI 7500 Real-Time PCR cycler was
purchased from ABI (Foster City, CA, USA).
FACSAria II flow cytometry equipment was pur-
chased from BD Biosciences (Franklin Lakes,
NJ, USA). Other common reagents were pur-
chased from Sangon Biotech. Co. Ltd. (Shanghai,
China).

Amplification of AdV-IDO Recombinant
Viral Vector

A total of 4 x 10°ml HEK293 cells were di-
gested and cultured in 6 cm culture dish for 24
h until 80% confluence. The supernatant was
discarded with inoculation of 100 pl viral sus-
pension. The mixture was gently mixed and was
cultured in a chamber for 72 h. Transfected cells
along with supernatants were collected through
centrifuging at 10000 xg for 20 min at 4°C. After
filtration, cells and supernatants were collected
and frozen at -80°C.

DC Preparation and
AdV-IDO Transfection

Under sterile conditions, bilateral femur and
tibia were collected from C57BL/6 mice. Phos-
phate buffer saline (PBS) was used to rinse bone
marrow cavity for collecting bone marrow cells.
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After rinsing in culture medium, bone marrow
cells were re-suspended in complete RPMI-1640
culture medium, and inoculated into 6-well plate
at 2 x 10°ml density. Cells were cultured in a
humidified chamber at 37°C with 5% CO, for
2 h. The supernatant was removed to obtain at-
tached cells. Fresh medium containing 1000 1U/
ml rmGM-CSF, 500 U/ml rmIL-4 and 500 U/ml
rmTNF-a was added for 7-day incubation, with
medium being changed every 2-3 days. Suspend-
ed cells were collected as DC. AdV-IDO with
multiplicity of infection (MOI) = 200 was trans-
fected into 2 x 10° /ml DC. 2 h after transfection,
viral medium was discarded. Cells were then
re-suspended in complete RPMI-1640 medium
for 2 h continuous culture.

Animal Grouping

Recipient mice was randomly assigned into
three groups (n=8 each). In control group, recip-
ient mice did not receive any treatment before
surgery. In IDO group, 1x10¢ AdV-IDO trans-
fected DCs were infused via tail veins 5 days
and 3 days before heart transplantation. In com-
bined treatment group, after pre-op transfusion
of DCs over-expressing IDO, 250 pg/d CD40L
mADb were applied at 0 d, 1 d, 2 d and 4 d after
transplantation.

Establishment of Mouse Heterotopic
Heart Transplantation Model

Donor mice were fasted 12 h before surgery,
anesthetized by 10% hydrate chloral and fixed on
the table. Heart was exposed via layered incisions
in middle chest. Synchronized anesthesia was
performed. After fixation on a supine position,
aorta was ligated at distal site and was clapped at
proximal site to remove donor heart. Inferior vena
cava and abdominal aorta of recipient mice were
connected to pulmonary artery and ascending
aorta of donor heart, which was then transplanted
into the abdominal site. The successful transplan-
tation was examined by daily check of pulsation
of transplanted heart. Those with continuous pul-
sation over 3 days were identified as successful
transplantation.

Table I. Primer sequence.

Sample Collection

Seven days after transplantation, blood sam-
ples were collected from abdominal aorta by
negative pressure tubes. After 30 min room tem-
perature incubation, blood samples were centri-
fuged at 4°C for 10 min under 3600 r/min. The
supernatant was saved and frozen at -20°C for
further use. Heart tissues were cut and kept at
-80°C for further use.

Survival and Physiological Indexes of
all Donor Mice

Survival times and physiological status includ-
ing food intake, mental status and motility, were
monitored after transplantation.

Measurement of Levels of
Lactic Dehydrogenase (LDH)] and
Creatine Kinase (CK)

Blood was draw from mice on day 7 after
transplantation followed by serum isolation for
analysis of the levels of Lactate Dehydrogenase
(LDH) Assay Kit (Colorimetric, Abcam Biotech.,
Cambridge, MA, USA) and Creatine Kinase (CK)
Activity Assay Kit (Colorimetric, Abcam Bio-
tech., Cambridge, MA, USA) by commercial kits
according to manufacturer’s instructions.

Real-Time PCR for IDO mRNA Expression

TRIzol reagent was used to extract RNA from
all heart tissues. DNA reverse transcription was
performed following the manual instruction. Pre-
mier 6.0 was used to design all primer sequences,
which were synthesized by Invitrogen/Life Tech-
nologies (Carlsbad, CA, USA) as shown in Table L.
Real-time PCR was performed under the following
conditions: 55°C for 1 min, followed by 92°C for 30
s, 58°C for 45 s and 72°C for 35 s, in 35 cycles. Data
were collected and analyzed by built-in software
of PCR cycler. Using glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) as the internal reference,
fluorescent quantification was performed to calcu-
late CT values of all samples and standards. Using
cycle threshold (CT) values of standards as the ref-
erence, a standard curve was plotted for semi-quan-
titative analysis by 24 method.

Gene Forward primer 5°-3’ Reverse primer 5-3’
GAPDH ACCAGGTATCTGCTGGTTG TAACCATGATGTCAGCGTGGT
IDO GGCTCATTGACCTATGACTG TAACTTCCGCTTCGTCCTTA
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Western Blot Analysis of
IDO Protein Expression

Total proteins were extracted from heart tis-
sues. In brief, liquid nitrogen was used to ho-
mogenize tissues, which were mixed with lysis
buffer for iced incubation for 15-30 min. Cells
were ruptured under ultrasound (5 s, 4 times)
followed by 10000 xg centrifugation (4°C, 15
min). The supernatant was saved, quantified for
protein levels and kept at -20°C for Western blot
assays. Proteins were separated in 10% sodium
dodecyl sulfate polyacrylamide gel electropho-
resis (SDS-PAGE), and transferred onto poly-
vinylidene difluoride (PVDF) membrane using
semi-dry method (160 mA, 1.5 h). Non-specific
binding was blocked by 5% defatted milk powder
for 2 h. IDO monoclonal antibody (1:1000 dilu-
tion) was added for overnight incubation at 4°C.
After PBS Tween-20 (PBST) washing, 1:2000
diluted goat anti-rabbit secondary antibody was
added for dark incubation for 30 min. With PBST
washing, chromogenic substrate was added for
1 min development. With X-ray exposure, band
density was measured for calculating relative
expression. Each group was tested for four times
(n=4) for further analysis.

ELISA Analysis of Serum
Cytokine Secretion

Mouse serum was extracted to test serum
cytokine levels including IFN-y, IL-2, IL-10 and
IL-6 following manual instruction of ELISA Kkit.
Optical density (OD) values of standard sam-
ples were calculated for plotting linear regression
function, on which sample concentration was
deduced based on their OD values.

Flow Cytometry Measurement of
T Cell Apoptosis

7 days after surgery, peripheral blood samples
were collected for cell lysis. After washing in
cold PBS, anti-CD3 monoclonal antibody with
APC labeling was added for 2 min incubation.
The supernatant was discarded after centrifu-
gation. A total of 5 ul Annexin-V with PI were
added for 10 min incubation, followed by addition
of 400 pl binding buffer. The sample was loaded
for test on flow cytometry.

Statistical Analysis

SPSS19.0 software (IBM Corp., IBM SPSS
Statistics for Windows, Armonk, NY, USA) was
used for data analysis. Measurement data were
presented as mean + standard deviation (SD).

Tukey's post-hoc test was used to validate the
ANOVA for comparing measurement data be-
tween groups. LSD test was employed to com-
pare between groups. A statistical significance
was defined when p < 0.05.

Results

General Conditions of Mice

Mice survival time and average survival peri-
ods were observed in all groups. Results showed
good mental status, normal food intake and mo-
tility, with late onset of rejection as well as sig-
nificantly elongated survival time after IDO or
combined treatment (p < 0.05 compared with
control group). In combined treatment group,
mice can even live as along as 23 days (Figure 1).

Myocardial Function Analysis

Seven days after surgery, CK and LDH levels
were analyzed in all groups. In both IDO and
combined treatment group, CK and LDH Ilevels
were significantly decreased (p < 0.05 compared
with control group). However, the levels of CK
and LDH were improved in combined therapy
group (p < 0.05, Figure 2).

IDO mRNA Expression in Heart Tissues
Real-time PCR was used to test expression
level of IDO mRNA in heart tissues from all
groups. Results showed significantly elevated
IDO mRNA expression in both IDO and com-
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Figure 1. Survival days of all groups after heart transplan-
tation. *p < 0.05 compared to control group. *p < 0.05 com-
pared to IDO group.
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Figure 2. Cardiac function indexes of mice. *p <0.05 com-
pared to control group. *p < 0.05 compared to IDO group.

bined therapy mice after AdV-PD-IDO trans-
fection (p < 0.05 compared to control group).
However, no significant difference was found
between IDO and combined therapy group (p >
0.05, Figure 3).

IDO Protein Expression Profile in
Cardiac Tissues

Western blot was employed to test IDO
protein expression in all heart tissues. Results
showed similar results as those of IDO mRNA.
In both IDO and combined therapy mice, after
AdV-PD-IDO treatment, IDO protein expres-
sion was significantly elevated in heart tissues
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Figure 3. IDO mRNA expression in all heart tissues. *p <
0.05 compared to control group.

(p < 0.05 compared to control group). No sta-
tistically significant difference existed between
IDO and combined therapy group (p > 0.05,
Figure 4).

T Cell Apoptosis in Mice

After IDO or combined therapy, apoptotic
rate of peripheral blood CD3+ T lymphocytes
was 8.47% + 1.21% in control group, and was
16.81% = 2.75% in IDO treated mice and was
41.21% =+ 5.12% in combined therapy group.
Both IDO and combined therapy significant-
ly increased the apoptotic rate of peripheral
CD3+T lymphocytes (p < 0.05 compared to
control group). However, combined therapy
achieved more significant apoptosis of periph-
eral CD3+ T cells (p < 0.05 compared to IDO
group, Figure 5).

Changes of Serum Cytokines
for All Mice

ELISA was used to test the changes of cyto-
kines in mouse serum. Results showed signifi-
cantly decreased serum INF-y or IL-2 expression
in either of IDO or combined therapy group (p
< 0.05 compared to control group). In combined
therapy group, the decrease of serum cytokine
levels was even more significantly (p < 0.05 com-
pared to IDO group, Figure 6).
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Figure 4. IDO protein expression in all cardiac tissues. *p
< 0.05 compared to control group.
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Figure 5. Analysis of T cell apoptosis.

Discussion

The determining factor of survival time for
heart transplant patients is to overcome rejec-
tion response, therefore improving life quali-
ty of patients. Currently, transplanted patients
mainly rely on immunosuppressant to over-come
such rejection response to increase survival rate.
Consequent adverse reactions such as infection
or tumor occurrence, chronic rejection response
have also revealed. IDO, as one mono-enzyme
of hemoglobin, is the rate-limiting enzyme in

serine-kynurenine metabolism pathway. Current
study showed that IDO can lead to exhausted
serine in T lymphocytes, producing catabolic
products to cause T cell apoptosis, and possibly
leading to regulatory T cell proliferation'®". IDO
exerts important roles in maternal-fetal immune
tolerance, auto-immune disease, tumor escape
and transplant immune tolerance. Adenoviral
vector has been widely applied in gene therapy
due to high efficiency, safety, broader host range
and high viral titer'’®. IDO is mostly expressed
on macrophage or DC, which can elevate IDO
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Figure 6. Expressional change of serum cytokine factors on all mice. *p < 0.05 compared to control group. “p <0.05 compared

to IDO group.
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expression”. Therefore this study firstly utilized
adenovirus to induce IDO over-expression and
further transfection into DC. Results showed that
adenovirus induced IDO gene transfection into
DC, once being infused into recipient mice, can
facilitate IDO gene/protein expression in trans-
fected mice and significantly elongated heart sur-
vival time and better life quality compared with
control group. These results suggest that IDO
over-expression effectively improved heart func-
tions. Other studies showed that CD40L worked
as one necessary co-stimulus molecule for T cell
activation. Via binding to CD40, CD40/CD40L
can interact with downstream tyrosine kinase
signal molecules to potentiate T cell prolifera-
tion, and modulate primary immune response,
as well as the functions of memory/effector T
cells. These results suggest that its critical roles
in mediating immune rejection response?*?'. This
study further explored the effects of transfusion
of IDO high-expressed DC and mAb of CD40L
on the rejection response of mouse heart. This
result demonstrated that such combined thera-
py had significantly better inhibitory effects on
rejection of heart transplantation compared to
those in IDO group, as shown by elongated heart
survival time and improved CK/LDH levels. This
result also suggests that that combined therapy
had more significantly inhibitory effects on re-
jection response. Following mechanistic study
found that the combined therapy using transfu-
sion of highly-expressed IDO of DC and CD40L
mAD could facilitate T cell apoptosis and inhib-
it T cell proliferation, possibly associated with
proliferation inhibition or apoptosis potentiation
as a result of insufficient protein synthesis after
antigen presenting by DC, leading to inhibition
of T cell mediated immune response®?. Helper T
lymphocytes and their cytokines have become
critical factors during acute immune rejection®.
Under antigen stimuli, T cell sub-population is
further differentiated into Thl, which secretes
IFN-y and IL-2, and Th2 for secreting IL-6
and IL-10. During occurrence of acute rejection
response, large amounts of Thl cytokines were
produced by transplanted organs, whilst Th2 cy-
tokines dominate in transplanted organs to inhibit
immune response or induce immune tolerance
via suppressing lymphocyte maturation and dif-
ferentiation®*?*. This study found that combined
therapy could inhibit synthesis and secretion of
Thl cytokines, thus impeding transplant-associ-
ated rejection, consistent with immune tolerance
after transplantation*°.

Conclusions

We found that over-expression of IDO in do-
nor mice DC for transfusion, plus CD40L mAb,
could prolong recipient heart survival time and
inhibit transplantation rejection via facilitating
T cell apoptosis, inhibiting the expressions of
immune suppression factors, as well as regulating
Th1/Th2 cytokine homeostasis.

Acknowledgements
This project was supported by the Liaoning Natural Science
Foundation (No. 2013021011).

Conflict of Interest
The Authors declare that they have no conflict of interests.

References

1) Bo L, ZHu XS, ZHenG Z, Hu XP, CHen PY. Research
on the function and mechanism of survivin in
heart failure mice model. Eur Rev Med Pharma-
col Sci 2017; 21: 3699-3704.

2) Awap M, Czer LS, MiRocHA J, Ruzza A, DE RoBERTIS M,
RAFiEl M, ReicH H, SasevicH M, RiHBANY K, Kass R, Ko-
BASHIGAWA J, ARABIA F, TRENTO A, EsmAILIAN F, Ramzy D.
Similar mortality and morbidity of orthotopic heart
transplantation for patients 70 years of age and
older compared with younger patients. Transplant
Proc 2016; 48: 2782-2791.

3) MaJ, Lu L, Guo W, Ren J, YanG J. Emerging role
for RBM20 and its splicing substrates in cardiac
function and heart failure. Curr Pharm Des 2016;
22: 4744-4751.

4) Rizzi G, StArRTsEvA X, Worrrum M, LuscHErR TF, Rus-
cHiTzkA F, FrRoHLicH GM, EnseLerr F. Unfavorable do-
nor pretransplant APACHE II, SAPS I, and SOFA
scores are not associated with outcome: implica-
tions for heart transplant donor selection. Trans-
plant Proc 2016; 48: 2582-2587.

5) Ursanska EK, PawLak S, GrzvBowski A, SLIwkA J, Ry-
cAJ J, OBERSZTYN-ZAWISLAN A, WIERzYK A, PrzyBYLSKI R.
Temporary left ventricular assistance for extreme
postoperative heart failure in two infants with
Bland-White-Garland syndrome. Kardiochir Tora-
kochirurgia Pol 2016; 13: 269-272.

6) CHUNG J, RiELLA LV, MaiLLarD I. Targeting the notch
pathway to prevent rejection. Am J Transplant
2016; 16: 3079-3085.

7) Trev T, SHARIF A, ScHWARZ A, FIATARONE SINGH M, LAVEE
J. Transplant medicine in China: need for trans-
parency and international scrutiny remains. Am J
Transplant 2016; 16: 3115-3120.

8) Moore DJ. New onset diabetes mellitus after heart
transplantation in children is a common but po-



Y. Lv, X. Pang, P-Y. Jia, D.-L. Jia

10)

11)

12)

13)

14)

15)

16)

17)

tentially modifiable burden. Pediatr Transplant
2016; 20: 886-887.

ZAMORINA SA, TivGaNovAa VP, BocHkova MS, KH-
ramMTSOV PV, Raev MB. Effect of pregnancy-specific
betal-glycoprotein on indoleamine-2,3-dioxygen-
ase activity in human monocytes. Dokl Biol Sci
2016; 469: 206-208.

NA N, Luo Y, ZHao D, YanG S, HonG L, Li H, Miao
B, Qu J. Prolongation of kidney allograft surviv-
al regulated by indoleamine 2, 3-dioxygenase in
immature dendritic cells generated from recipi-
ent type bone marrow progenitors. Mol Immunol
2016; 79: 22-31.

Wu Y, Yu Z, Goneg J, Li M, Liu Y, Gong J. Effects of
combined genes of CTLA4lg and IDO in post-liv-
er transplantation immune tolerance of rats. Ann
Hepatol 2016; 15: 729-737.

Liprens C, DurAEs FV, DuBroT J, BRIGHOUSE D, LACROIX
M, IrLA M, AuBry-LACHAINAYE JP, ReitH W/, MANDL JN,
Hucues S. IDO-orchestrated crosstalk between
pDCs and Tregs inhibits autoimmunity. J Autoim-
mun 2016; 75: 39-49.

CHANG MC, CHeN YL, CHIANG YC, CHENG YJ, JEN YW/,
CHen CA, CHEnG WF, Sun WZ. Anti-CD40 antibody
and toll-like receptor 3 ligand restore dendritic
cell-mediated anti-tumor immunity suppressed by
morphine. Am J Cancer Res 2016; 6: 157-172.

Stumpr C, RAAz D, KLINGHAMMER L, ScHNEIDER M,
ScHmiEDER RE, GaruicHs CD, AcHensacH S. Platelet
CD40 contributes to enhanced monocyte che-
moattractant protein 1 levels in patients with re-
sistant hypertension. Eur J Clin Invest 2016; 46:
564-571.

SEHGAL S, Bock MJ, Louks PAaLac H, BRrickmAN W/J,
GossetT JG, MariNO BS, Backer CL, PAHL E. New-on-
set diabetes mellitus after heart transplantation
in children - incidence and risk factors. Pediatr
Transplant 2016; 20: 963-969.

Sarrl Junior MC, DuarTe ID, Brimo RB, Prapo GG,
Makase S, DeLte H, CamacHo CP. Correlation be-
tween indoleamine 2,3 dioxygenase mRNA and
CDKN2A/p16 mRNA: a combined strategy to cer-
vical cancer diagnosis. Med Oncol 2016; 33: 132.

JocHems C, FANTINI M, FERNANDO RI, KwiLas AR, DoNA-
HUE RN, LeroNE LM, GReNGA I, Kim YS, BRECHBIEL MW/,
GuLLEY JL, MAbAN RA, Heery CR, Hobage JW, NEwTON
R, ScHiom J, Tsang KY. The IDO1 selective inhibi-
tor epacadostat enhances dendritic cell immuno-

18)

19)

20)

21)

22)

23)

24)

25)

26)

genicity and lytic ability of tumor antigen-specific
T cells. Oncotarget 2016; 7: 37762-37772.
MutLer C, BLenkinsoP TA, STern JH, FINNEMANN SC.
Efficiency of membrane protein expression fol-
lowing infection with recombinant adenovirus of
polarized non-transformed human retinal pig-
ment epithelial cells. Adv Exp Med Biol 2016;
854: 731-737.

TatArl NK, PaniGRAHI M, MabiguBea S, CHALLA S,
PHaNTHI PB. Altered tryptophan metabolism in hu-
man meningioma. J Neurooncol 2016; 130: 69-77.

PaBois A, PAGiE S, GERARD N, LaBoisse C, PATTIER S,
Huun P, Nepettec S, Toauer C, CHARrReau B. Notch
signaling mediates crosstalk between endotheli-
al cells and macrophages via DII4 and IL6 in car-
diac microvascular inflammation. Biochem Phar-
macol 2016; 104: 95-107.

GATTRINGER M, BArAnYl U, Piat N, Hock K, KrLaus
C, Ramvsey HE, WrBA F, VALENTA R, WEKerLe T. An-
ti-OX40L alone or in combination with anti-CD40L
and CTLA4lg does not inhibit the humoral and
cellular response to a major grass pollen aller-
gen. Clin Exp Allergy 2016; 46: 354-364.

CHEUNG MB, SAmpAvo-EscoBar V, GReeN R, MOORE
ML, MoHAPATRA S, MoHAPATRA SS. Respiratory syn-
cytial virus-infected mesenchymal stem cells
regulate immunity via interferon beta and in-
doleamine-2,3-dioxygenase. PLoS One 2016; 11:
e0163709.

CHonG AS, Perkins DL. Transplantation: molecular
phenotyping of T-cell-mediated rejection. Nat Rev
Nephrol 2014; 10: 678-680.

DE GrAAV GN, DietericH M, HesseLink DA, Boer K,
CLAHSEN-VAN GRONINGEN MC, KRAAUEVELD R, LITJENS
NH, BouAmMAR R, VANDERLOCHT J, TiLANuUs M, Housa |,
BoonstrA A, RoeLeN DL, Ciaas FH, Beties MG, Wer-
mAR W, Baan CC. Follicular T helper cells and hu-
moral reactivity in kidney transplant patients. Clin
Exp Immunol 2015; 180: 329-340.

DrummonD RA, WALLACE C, Reio DM, WAy SS, Ka-
pLAN DH, Brown GD. Cutting edge: failure of an-
tigen-specific CD4+ T cell recruitment to the kid-
ney during systemic candidiasis. J Immunol 2014;
193: 5381-5385.

He FY, FEnNG WZ, ZHonG J, Xu W, SHAO HY, ZHANG
YR. Effects of propofol and dexmedetomidine an-
esthesia on Th1/Th2 of rat spinal cord injury. Eur
Rev Med Pharmacol Sci 2017; 21: 1355-1361.



