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ABSTRACT

Introduction: We sought to investigate the role of recipients TNF-f3, IL-10 , IL-1§3 and IL-1 receptor antagonist (ra) gene poly-
morphism as well as other variables such as PRA levels and HLA mismatches in acute renal graft rejection.

Materials and methods: TNF-3 (+252A/G), IL-10 (-592A/C), IL-18 (-511C/T) and IL-1ra (86bp VNTR) gene polymorphisms
were investigated in 157 renal recipients for correlation with acute rejection within the first year after renal transplantation.

Results: Patients with increased panel-reactive antibody (PRA) levels were predisposed to acute renal graft rejection (P =
0.001). After adjusting for all variables of P < 0.3, a PRA level >10% remained significant risk factor in a multivariate logistic
regression analysis (OR = 5.897, 95% CI = 1.884-18.456, P = 0.002).

Conclusion: Increased PRA levels have more significant impacts than cytokine gene polymorphisms on the likelyhood of deve-
loping acute renal graft rejection. The necessary pre- and/or post-transplant measures to lower the PRA levels should be taken.
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Introduction

Acute rejection (AR) still represents a major
clinical problem accounting for most renal graft
failures and hinders the success of renal transplan-
tation. There is growing evidence of the genetic
association between certain cytokine or its receptor
antagonist and AR after renal transplantation. Some
studies investigated the association of IL-1f3, IL-1
receptor antagonist (IL-1ra) or TNF-f3 gene poly-
morphism with acute renal graft rejection”?.
However, the effects of these polymorphisms on
AR after renal transplantation are still controversial.
Panel reactive antibodies (PRA) are pre-existing
antibodies targeting the human leukocyte antigen
(HLA) and the complement system has an essential
role in PRA related kidney rejection by the classical
Clg-dependent pathway®.

Although it has been established that elevated
PRA can induce severe AR in renal transplanta-
tion“?, pre-transplant PRA levels were only
involved in limited studies®® which investigated
the association of gene polymorphism with acute
renal graft rejection. We sought to ascertain
whether polymorphisms of the genes encoding
recipients TNF-3, IL-10 and IL-1f and IL-1ra as
well as other variables such as PRA levels and HLA
mismatches had impacts on the incidence of acute
renal graft rejection and among these variables,
which the most important risk factor for AR was.

Materials and methods
Study population

Between January 2008 and December 2009,
178 recipients underwent kidney transplantation at
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the Third Xiangya Hospital of Central South
University (Changsha, China). From this original
group, 21 recipients were excluded because of two
or more kidney transplantations, simultaneous
transplantations, lost to follow-up or technical prob-
lems. This left 157 patients available to be included
in the present study with a follow-up period of 1
year. Thirty-four recipients suffered at least one
rejection episode, and 18 of these were biopsy
proven, with the remaining 16 clinically proven.
Twelve of those 18 biopsy proven AR were present
of humoral rejection. Nine of those 16 clinically
proven AR were antithymocyte globulin-requiring
AR. All subjects were divided into AR group
(n=34) and non-AR group (n=123). Donor informa-
tion, demographic and clinicopathological charac-
teristics of the recipients, and transplant characteris-
tics were collected. AR group and non-AR group
were compared with regarding genotyping and
other variables. The study was approved by the
ethics committee of the Third Xiangya Hospital.
AR was confirmed based on clinical or biopsy find-
ings according to Banff criteria®. Patients included
in the “non-AR” group were defined as having no
rejection episodes within the first year after trans-
plantation.

Genotyping of TNF-f(+252A/G), IL-10 (-
592A/C), IL-1B (-511C/T) and IL-1ra (86bp
VNTR) polymorphism

Genomic DNA was extracted from peripheral
blood leukocytes. TNF-3, IL-10, IL-1f3 and IL-1ra
gene polymorphisms were detected by polymerase
chain reaction (PCR) using previously reported
primers">'". A volume of 25ul PCR reactions con-
sisted of approximately 100ng genomic DNA,
12.5ul 2xHSTM Mix (Dongsheng Biological
Technology Co., Ltd, Guangzhou, China), 10uM of
each primer (Huada gene science and technology
Co., Ltd, Wuhan, China), and double-distilled
water. The cycling conditions were: initial denatu-
ration at 94°C for 4 minutes; 35 denaturation cycles
at 94°C for 30 seconds, annealing at 56°C for 30
seconds, extension at 72°C for 30 seconds; final
extension at 72°C for 5 minutes. The amplified
products (8uL) containing the Ncol polymorphic
site at position +252 of TNF-§ gene, the Rsal
polymorphic site at position -592 of IL-10 gene or
the Aval polymorphic site at position -511 of IL-1f3
gene were digested with 10 units of Ncol, Rsal or
Aval restriction enzyme (Fermentas) at 37°C for 3
hrs, respectively.

Amplification of polymorphic regions of 1L-1
ra gene containing variable numbers of a tandem
repeat of 86 base pairs was also performed using
PCR. The PCR fragments and restriction fragments
were eventually analyzed on 2% agarose gel elec-
trophoresis.

Statistical Analysis

SPSS (version 17.0, SPSS, Inc., Chicago, IL)
was used to perform statistical analyses with a P
values under 0.05 considered statistically signifi-
cant. Continuous and categorical variables were
analyzed using the Student’s t-test, Fisher exact test
and Chi-square test, respectively. For multivariate
logistic regression models, all variables with P <
0.30 in the univariate analysis were included to
identify independent risk factors for AR.

Results

Thirty-four AR recipients (mean age
36.50+8.84, male-23 and female-11) and 123 non-
AR recipients were finally analyzed. Table 1 showed
the traditional risk factors for AR including demo-
graphic and clinical characteristics of both donors
and recipients, and transplant characteristics.

Table 2 showed the frequencies of TNF-f3, IL-
10, IL-1p and IL-1ra variants in all recipients. Table
1 and table 2 also showed that in univariate analy-
sis, higher AR incidence was found to be statistical-
ly significant to PRA (P =0.001).

After adjusting for all variables of P < 0.3, a
PRA level >10% remained significant risk factor in
a multivariate logistic regression analysis (OR =
5.897,95% CI = 1.884-18.456, P = 0.002) (Table
3). No any significant difference was found
between AR group and non-AR group regarding
TNF-f3, IL-10, IL-1f and IL-1ra gene polymor-
phisms as well as other variables.

Discussion

AR represents a major clinical problem after
renal transplantation and hinders the success of
renal transplantation. There are different results in
different studies regarding the exact role of
cytokine gene polymorphisms in acute renal graft
rejection”*'>'» In view of the pivotal role that
cytokines play in the immune response, the influ-
ence of genetic variants of TNF-f, IL-1f3 and IL-10
and IL-1Ira genes, two important pro-inflammatory
cytokines and two important anti-inflammatory fac-
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tors, on renal transplantation was evaluated in the
L. i | i Genotype AR groups Non-AR groups P
present study. Only limited studies investigated the (n=34) (n=123)
assoglatlon of both gene polymorpl.nsm of TNE-B (+252A/G) 0515
cytokines and pre-transplant PRA level with acute
L 6 A/A 4(11.8) 29(23.6)
renal graft rejection®®.
A/G 19(55.9) 58(47.2)
- AR groups | Non-AR groups G/G 11(32.3 36(29.2
Variables (n=34) (n=123) P ( ) ( )
Univariate analysis IL-10 (-592A/C) 0.238
Donor characteristics ATA 14(41.2) 67(54.5)
AIC 15(44.1) 44(35.8)
Age (yr mean + SD) 34.30+6.52 35.17+9.31 0.752 c/C 5(14.7) 12(9.7)
Gender no. (%) 0.64 IL-1B (-511C/T) 0.182
Male 27(79.4) 93(75.6) C/IC 5(14.7) 32(26.0)
Female 7(20.6) 30(24.4) C/T 20(58.8) 62(50.4)
Donor type no. (%) 0.39 T 0265) 29(23.6)
Deceased 16(47.1) 73(59.3) 0211 IL-Ira (86bp VNTR) 0.449
Living 17(50.0) 47(38.2) 1/1 25(73.5) 98(79.7)
DCD 12.9) 32.4) 12 6(17.6) 23(18.7)
Recipient characteristics 174 38.9) 2(1.6)
Age (yr mean + SD) 36.50+8.84 | 38.20+10.58 0.337 Table.2. TNF-[S’,IL'IO’_IL-lﬁ aqd IL-1ra geno.typl.c fre-
quencies in recipients with and without acute rejection.
Gender no. (%) 0.893 Abbreviations: TNF; tumor necrosis factor, IL; interleukin, ra;
receptor antagonist; AR; acute rejection, VNTR, variable num-
male 23(67.6) 65(528) bers of a tandem repeat.
female 11(32.4) 58(47.2)
S— - '
rimary ]d(]?;}; disease no 0.704 OR (CI: 5-95) P
Glomerulonephritis 29 (85.4) 110 (89.4) IL-1B (-511C/T) | 0.438(0.144-1.335) 0.147
o IL-10 (-592A/C) | 1.113(0.745-2.331) 0.258
Adult polycystic disease 3 (8.8) 5 (4.1)
Donor type 1.137(0.606-2.862) 0.487
Diabetes 1 (2.9) 3 (24)
HLA no. of 0 1.436(0.813-3.156) 0.151
Other 1 (2.9) 5 (4.1) PRA level (>10%
eve (]
PRA level >10% 9 (26.5) 6 (4.9) 0.001 vs.<10%) 5-897(1.884-18.456) 0.002
Initial i i . ; .
e lm??gz;ppressm 0.68 Table 3: Logistic regression of potential risk factors for
Coclomo 1622.5) pr— acute rejection
closporin . . . . . . .
yelosp Abbreviations: OR; odds ratio, CI; confident interval, HLA;
Tacrolimus 18(20.9) 68(79.1) human leukocyte antigen, PRA; panel-reactive antibodies.
Use of antilymphocytic .
agents before AR 3 (88) 19 (15.4) 0.317 However, none of these authors established a
A significant association between PRA levels and AR.
Transplant characteristics . . .
Our results are consistent with other studies
Cold ischemia time 3.53+1.65 3.1241.79 0.653 regarding no influence of IL-10, TNF-f, IL-1f3 or
IL-1ra gene polymorphism on acute renal graft
HLA no. of 0 mismatches . .
%) 14(60.9) 70(56.9) 0.102 rejection®'>'Y. However, the present study revealed

Table 1: Donor, recipient and transplant characteristics
of all recipients with and without AR.

Abbreviations: AR; acute rejection, SD; standard deviation,
DCD; donation after cardiac death, PRA; panel-reactive anti-
bodies, HLA; human leukocyte antigen.

that a PRA level >10% associated with acute renal
graft rejection. The possible reasons to explain this
was our subjects who mainly underwent humoral
(12/18) or antithymocyte globulin-requiring (9/16)
rejection, implicating that AR in our present study
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mostly comprised acute humoral rejection.
Theoretically, cytokine or its receptor antagonist are
mainly related to acute cellular rejection while PRA
facilitate to acute humoral rejection.

Our findings indicated that increased PRA lev-
els had more significant impacts on the risk for
acute renal graft rejection. Therefore, it is crucial
for clinicians to focus more on pre- and post-trans-
plant PRA levels. We should take necessary pre-
and/or post-transplant measures such as plasma
exchange, immunoadsorption, or intravenous
immunoglobulin, to eliminate pathogenic antibod-
ies or make their inactivation>'”.

Acute renal graft rejection is a complicated
phenomenon involving numerous factors, such as
cell- and/or antibody-dependent components, HLA
matching, and immunosuppressive agents and the
underlying mechanism is not yet fully understood.
Considering the relatively small sample sizes in the
present study which may lead to have insufficient
power to detect slight effect of cytokine or its
receptor antagonist gene polymorphisms on AR, the
conclusion from the present study should be inter-
preted with caution. The next step in this study will
be identifying the actual role of both PRA levels
and cytokine or its receptor antagonist gene poly-
morphisms in acute cellular and humoral rejection,
respectively after renal transplantation by extensive
studies of larger sample sizes and PRA-positive
subjects, or of additional polymorphisms and com-
binations of polymorphisms, and better study
designs.

References

1) Seyhun Y, Mytilineos J, Turkmen A, et al. Influence of
cytokine gene polymorphisms on graft rejection in
Turkish patients with renal transplants from living
related donors. Transplant Proc 2012; 44: 1670-8.

2) Ding S, Xie J, Wan Q. The association between
cytokine and its receptor antagonist gene polymor-
phisms and clinical risk factors and acute rejection fol-
lowing renal transplantation. Med Sci Monit 2016; 22:
4736-41.

3) Asgari E, Zhou W, Sacks S. Complement in organ
transplantation. Curr Opin Organ Transplant 2010; 15:
486-91.

4) Krichen H, Sfar I, Bardi R,et al. CD86 +1057G>A
Polymorphism and Susceptibility to Acute Kidney
Allograft Rejection. Iran J Kidney Dis 2011; 5: 187-93.

5) Poli F, Cardillo M, Scalamogna M. Clinical relevance
of human leukocyte antigen antibodies in kidney trans-
plantation from deceased donors: the North Italy
Transplant program approach. Hum Immunol 2009; 70:
631-5.

6) Brabcova I, Petrasek J, Hribova P, Hyklova K,
Bartosova K, Lacha J, et al. Genetic variability of
major inflammatory mediators has no impact on the
outcome of kidney transplantation. Transplantation
2007; 84: 1037-44.

7) Alakulppi NS, Kyllonen LE, Jantti VT, et al. Cytokine
gene palymorphisms and risks of acute rejection and
delayed graft function after kidney transplantation.
Transplantation 2004; 78:1422-8.

8) Grinyo J, Vanrenterghem Y, Nashan B, et al.
Association of four DNA polymorphisms with acute
rejection after kidney transplantation. Transpl Int 2008;
21: 879-91.

9) Racusen LC, Solez K, Colvin RB, et al. The Banff 97
working classification of renal allograft pathology.
Kidney Int 1999; 55: 713-23.

10) Sainz J, Pérez E, Gémez-Lopera S, et al. IL-1 gene
cluster polymorphisms and its haplotypes may predict
the risk to develop invasive pulmonary aspergillosis
and modulate c-reactive protein level. J Clin Immunol
2008; 28: 473-85.

11) ZHANG Jian, LI Wei-ning, LIN Hua, et al. Genetic
polymorphisms of interleukin-10 gene promoter-
592A/C site with hepatitis B virus infection. J Mod Lab
Med 2007; 22: 81-4.

12) Mandegary A, Azmandian J, Soleymani S, et al. Effect
of donor tumor necrosis factor-o. and interleukin-10
genotypes on delayed graft function and acute rejection
in kidney transplantation. Iran J Kidney Dis. 2013; 7:
135-41.

13) Wu X, Wan Q, Ye Q, et al. Mannose-binding lectin-2
and ficolin-2 gene polymorphisms and clinical risk fac-
tors for acute rejection in kidney transplantation.
Transpl Immunol 2014; 30(2-3): 71-75.

14) Azmandian J, Mandegary A, Saber A, et al. Chemokine
receptor 2-V64I and chemokine receptor 5-Delta32
polymorphisms and clinical risk factors of delayed
graft function and acute rejection in kidney transplanta-
tion. Iran J Kidney Dis 2012; 6: 56-62.

15) Gubensek J, Buturovic-Ponikvar J, Kandus A, et al.
Plasma exchange and intravenous immunoglobulin in
the treatment of antibody-mediated rejection after kid-
ney transplantation: a single-center historic cohort
study. Transplant Proc 2013; 45: 1524-7.

16) Sivtritepe R, Ucak Basat S, Kutlu Tatar K, Tugcu M. A
Rare cause of Rhabdomyolysis and acute renal failure
in an adult patient: Carnitine palmitoyltransferase II
deficiency. Acta Med. Mediterr., 2017; 33: 789-793.

17) Yilmaz B, Cevik H , Bildaci TB, Ozdogan S. Renal
stiffness on patients with gestational diabetes. Acta
Med. Mediterr., 2017; 33: 663-666.

Acknowledgement
This work was supported by grant 20170311 from the New
Xiangya Talent Project of the Third xiangya hosipital of

Central South University.

Corresponding author

XIUZHEN XIAO

Nursing unit of outpatient Department, the Third Xiangya
Hospital, No 138 Tongzipo Road, Changsha 410013, China
(China)



