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Inhibition of acute allograft rejection in a rat liver transplantation model by adenovirus

associated plasmid transferred with indoleamine 2,3-dioxygenase
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Abstract

BACKGROUND: Indoleamine 2,3-dioxygenase (IDO) expressing in immune privilege site can induces the T cell immune
tolerance.

OBJECTIVE: To study the inhibitory effect of adenovirus associated plasmid vector medicated IDO on acute rejection following
rat liver allograft.

METHODS: IDO and pWAV2 were transferred into a new vector pt CM-IDO. Forty-eight PVG/DA liver transplant models were
randomly devided into three groups: normal saline group, pWAV2 group and p?CM-IDO group. Models in the three groups were
performed with intraperitoneal injection of 1 mL normal saline, pWAV2 and pWCM-IDO, respectively.

RESULTS AND CONCLUSION: pWCM-IDO could be successfully transfected into the PVG donor liver. The survival time and
the IDO expression level in the PWCM-IDO group were significantly higher than those in the normal saline group and pWAV2
group (P < 0.05-0.01). At 4 days after transplantation, the acute rejection degree in the PWCM-IDO group was significantly
weaker than that in the other two groups. IDO recombinant plasmid could be successfully transfected into rat liver to relieve the
acute rejection following liver allograft. But it difficult to sustain the effective expression, and the inhibitory effect on immune
rejection was limited.
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1: Fragment of the recombinant plasmid after digested;
2: Mark standard DL2000; IDO: indoleamine 2,3-dioxygenase

Figure 1 Identification of recombinant plasmid pWCW-IDO
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Figure 2 Acute rejection of the donor liver on 4 d
postoperatively in each group (Hematoxylin-eosin
staining, x200)
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Table 1 Indoleamine 2,3-dioxygenase (IDO) expression of liver
allografts on 4 and 7 d postoperatively in each group

(xxs)
Group 4d 7d
Normal saline 1.38+0.49 1.46+0.51
PWAV2 1.46+0.67 1.38+0.49
PWCM-IDO 2.13+0.95 1.67+0.48
F 7.728 2.209
P 0.001 0.117
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Figure 3 Indoleamine 2,3-dioxygenase (IDO) expression of
liver allograft on 4 d postoperatively in each group
(SP staining, x200)

3 HAMUHFBMGEE 4 K 1DO FRIA(SP 4fi, x200)

3 1Wig

I A5 B 41 00k pW CM-IDO ) 2 [ rAAV 1] LA 43t T
FIKIDO. IDOIE 1A T B M fCEA 458 h (. 2 R (1) A
vy, MIAEAH AL T—Ff “ AU RES, TR
THU G SR %) 40 BB U AR e R U . AR R (B SR
A R I T AN AR A IR N A0 T, (LA B R e
G, HTHIM ARG 5 5 FaToimatr:, s
Fasfs 5@ @™, Z9ukiFse, IDOA MR Mt
A SR R N 52 B R . RS, BT 1DO
TP SO A R AT P55 T 10 20 M B B A R R AT e R
PE, EACRAETIES PS4, & E40ASZ 5 mm,
HAMLIIDOREIIFICDA TAI L. CD8 T4 LL A NK4H
YL PR 5, LB T Py 48 5 AR 52 s 1, Sl g

5704

T AR R S G R G e M AR S B DI RE A e
PEFIHIFRI A R R N EEAE T T fg.

SR, pWCM-IDOK: B AL IDO K IA 7K g
T, (HABEEFRIDO KA sk Rk, Hik, il
PAE— e R LR MR T HEJw I NREAR, B T 2 AR
i, (HKHERE A e S HE R R k. BRIk, 4
s BT A AR S P ) T A G DA R S 4 2 7 3
DA A5 K 154 8 B AR IDOJL I 635, LU SRk
HF R AL 1) 2k HE e S o

BE— D, BRI R 40 ek Sk R0 1A
LR S T2, % B LR (1DO) B F B A
SITFHTAEEEIZ T, PR S ik, A f
P (IDO)LE 1R 11 BH PR 4 i rp e S ik . (IR 1A
Bl R REAE SRR ROV N 5 A R4 FE T 40 e IDOJE
BRIk .

DO A4, AFHARALH RHEKIXIDO, &
P ST MINSZ, X B A Je P i 52 1) 5 S ik —
PR H@AT, HA RS RN - ANME .

4 Sk

[1] Huang L, Baban B, Johnson BA 3rd, et al. Dendritic cells,
indoleamine 2,3 dioxygenase and acquired immune privilege.
Int Rev Immunol. 2010;29(2):133-155.

[21 LiY, Tredget EE, Ghaffari A, et al. Local expression of
indoleamine 2,3-dioxygenase protects engraftment of
xenogeneic skin substitute. J Invest Dermatol. 2006;126(1):
128-136.

[3] Fallarino F, Grohmann U. Using an ancient tool for igniting
and propagating immune tolerance: IDO as an inducer and
amplifier of regulatory T cell functions. Curr Med Chem. 2011,
18(15):2215-2221.

[4] LiuH, LiuL, Liu K, et al. Reduced cytotoxic function of effector
CD8+ T cells is responsible for indoleamine 2,3-dioxygenase-
dependent immune suppression. J Immunol. 2009;183(2):
1022-1031.

[5] Serensen RB, Hadrup SR, Svane IM, et al. Indoleamine
2,3-dioxygenase specific, cytotoxic T cells as immune
regulators. Blood. 2011;117(7):2200-2210.

[6] Liu H, Liu L, Fletcher BS, et al. Novel action of indoleamine
2,3-dioxygenase attenuating acute lung allograft injury. Am J
Respir Crit Care Med. 2006;173(5):566-572.

[71  Godin-Ethier J, Hanafi LA, Duvignaud JB, et al. IDO
expression by human B lymphocytes in response to T
lymphocyte stimuli and TLR engagement is biologically
inactive. Mol Immunol. 2011;49(1-2):253-259.

[8] Zhao XS, Liu KY, Liu DH, et al. Potential immunosuppressive
function of plasma indoleamine 2,3-dioxygenase in patients
with aGVHD after allo-HSCT. Clin Transplant. 2011;25(3):
E304-E311.

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



XERE, 5.

N 2 5 3= F AL HEFE AR ) K RO S AR Y

@'27:2 cnrcnon

(9]

[10]

(11

[12]

[13]

[14]

[15]

[16]

[17]

[18]

ISSN 2095-4344 CN 21-1581/R

No authors listed. Banff schema for grading liver allograft
rejection: an international consensus document. Hepatology.
1997;25(3):658-663.

Akoglu B, Kriener S, Martens S, et al. Interleukin-2 in CD8+ T
cells correlates with Banff score during organ rejection in liver
transplant recipients. Clin Exp Med. 2009;9(4):259-262.
Vavrincova-Yaghi D, Deelman LE, Goor H, et al. Gene
therapy with adenovirus-delivered indoleamine
2,3-dioxygenase improves renal function and morphology
following allogeneic kidney transplantation in rat. J Gene Med.
2011;13(7-8):373-381.

Makala LH, Baban B, Lemos H, et al. Leishmania major
attenuates host immunity by stimulating local indoleamine
2,3-dioxygenase expression. J Infect Dis. 2011;203(5):
715-725.

Xu T, Haering C, Lau CK, et al. Targeting of interleukin-10 is
superior to cytotoxic T-lymphocyte associated antigen 4 with
human immunoglobulin G(1) for the prevention of chronic
allograft deterioration in organ transplantation. J Gene Med.
2008;10(12):1315-1323.

Li J, Meinhardt A, Roehrich ME, et al. Indoleamine
2,3-dioxygenase gene transfer prolongs cardiac allograft
survival. Am J Physiol Heart Circ Physiol. 2007;293(6):
H3415-H3423.

Wang C, Tay SS, Tran GT, et al. Donor IL-4-treatment induces
alternatively activated liver macrophages and IDO-expressing
NK cells and promotes rat liver allograft acceptance. Transpl
Immunol. 2010;22(3-4):172-178.

Lancellotti S, Novarese L, De Cristofaro R. Biochemical
properties of indoleamine 2,3-dioxygenase: from structure to
optimized design of inhibitors. Curr Med Chem. 2011;18(15):
2205-2214.

Li ZH, Yan LN, Zhao YH, et al. Zhongguo Puwai Jichu yu
Linchuang Zazhi. 2004;11(3):234-237.

A R R K E, AN R R EHSV-TKIGCV R 4L I
BRI UL KA A S5 BT S ). H I il S5 I R 2% A5,
2004,11(3): 234-237.

Ohguchi S, Nakatsukasa H, Higashi T, et al. Expression of
alpha-fetoprotein and albumin genes in human hepatocellular
carcinomas: limitations in the application of the genes for
targeting human hepatocellular carcinoma in gene therapy.
Hepatology. 1998;27(2):599-607.

CODEN: ZLKHAH

[19]

[20]

Borlak J, Dangers M, Thum T. Aroclor 1254 modulates gene
expression of nuclear transcription factors: implications for
albumin gene transcription and protein synthesis in rat
hepatocyte cultures. Toxicol Appl Pharmacol. 2002;181(2):
79-88.

Beck NB, Sidhu JS, Omiecinski CJ. Baculovirus vectors
repress phenobarbital-mediated gene induction and stimulate
cytokine expression in primary cultures of rat hepatocytes.
Gene Ther. 2000;7(15):1274-1283.

REAEFNESEE—
EEEH: | K4 EFAHEET A (A2008373).

TEZ oAl BREE B AT R iikt, SR skh &
AAEH, TIRAE AEIAAEE, FRPICE A AHIEE,
#— e R, B T ARG LE A .

Fllas 58 SRR BALAT) R BAD ¥ B E S M
2R AR B A SR A A 2R AN R B .

EFEESR T¥itA Pt e/ B S b AL AR,
HAE A FE A 2006 FMA ) (X TEHF KLY
4R HEE LY k.

HEBIBIFZ ST/ TR I E LNk
PWCM-%3|%k i 2, 3-AABRAE Je e AT 73R 2, 3-=
BB R A KT & FAF R, (2 RAEgFglapE 2, 3-
—FUEE R A A G, Bk, BN E—RAZE E
ST HFRRLER, KT ZARER, KA TR
WREMHFNRAE. Bk, BEZEAGFHENEE
B AR BE P O KA B A B3R AT R EAE s 69 A5 AR
o3k 2, 3-—RALERA R AL,

5705



