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(rs2070424) and the Risk of Liver Acute Rejection
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Abstract

Background/Aim: Transplantation is the only option for people with end-
stage liver disease. With respect to improvement of this therapeutic pro-
cess, rejection occurs in 50-82 % of transplant recipients. Transplanted
liver is prone to exposure acute rejection because of different reasons.
Oxidative stress with negative effect on the survival and function of trans-
planted tissue can cause graft rejection. Glutathione peroxidase 1 (GPX1)
and superoxide dismutase 1 (SOD1) are known as antioxidant enzymes
against ROS. The genetic factors can be disrupted clinical effects of the
liver transplant. The aim of the research was to investigate the relationship
between GPX7pro198leu and SOD7A251G polymorphisms with liver acute
rejection risk in Iranian population.

Methods: The genotyping of GPX7 (rs1050450) and SOD7 (rs2070424)
were performed by PCR-RFLP method in 248 liver transplanted recipients
as well as 253 controls. Data were analysed by SPSS statistical software.
Results: The results of recipients following indicated that 58 patients ex-
perienced liver acute rejection. Analysis of the genotype in GPX7pro198leu
and SOD7A251G polymorphisms between cases and controls showed no
significant difference (GPXTpro198leu: OR = 1.11, 95 % Cl = 0.84-1.46,
p = 0.448 and SOD1A251G: OR = 1.17, 95 % Cl = 0.72-1.92, p = 0.522).
Moreover, result showed that genotype of these genes was not associated
with incidence of acute rejection in patients with and without liver acute
rejection (GPXTpro198leu: OR = 0.93, 95 % Cl = 0.59-1.47, p = 0.749 and
SOD1A251G: OR = 1.87, 95 % Cl = 0.92-3.81, p = 0.083).

Conclusions: GPX7pro198leu and SOD1A251G polymorphisms does not
influence the liver diseases pathogenesis and acute rejection development
in liver transplant patients. Therefore, more research is needed into the
genetic factors involved in transplant recipients.
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Introduction

Transplantation is the only option for people with  rejection in response to the recipient’s immune
end-stage liver disease.! Transplanted cells or tis-  system. With respect to immunosuppressive
sues from one person who is genetically non-iden-  drugs development, allograft acute rejection also
tical to another resulted in 50-82 % of transplant  has higher frequency compared with the other
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types of rejection, its occurrence is estimated
about 20-40 %. Therefore, the identification of
risks factors related to rejection episodes may be
useful in improving the long-term survival of the
allograft and function.*3

On the other side, reactive oxygen species (ROS)
are produced in different physiological and
pathological processes. Due to several factors
such as chronic liver disease, ischaemia-reper-
fusion injury, anaemia, infection, blood vessels
injury and immunosuppressive drugs, the imbal-
ance of oxidative state in liver transplant recip-
ients after transplantation is increased. If anti-
oxidant enzymes unable to adequately response
to decrease free radicals, the release of ROS is
associated with damage to vital biomolecules,
resulting in tissue injury and organ dysfunction.*
For allograft function in recipients, it is therefore
essential to try to reduce or eliminate the effects
of free radicals.®

The main components of cellular defence against
oxidative stress include glutathione peroxidase
and superoxide dismutase in humans. Previous
studies suggested that changes in the amount of
these enzymes caused oxidative stress and com-
plications such as graft rejection in recipients.®
Moreover, the genetic variations can be disrupted
clinical effects of the liver transplant.” The diag-

Methods

In this study 248 samples of liver transplant pa-
tients (226 blood samples/22 Buffy coats) who
had transplant between 2011-2015 from Trans-
plantation Centre of Namazi Hospital (Shiraz,
southern Iran) and 253 healthy individuals from
Shiraz population were collected. The donor types
were including 223 cadaver samples and 25 un-
related alive samples. Patients were followed up
for at least 6 months to recording acute rejection
according to Banff criteria.?’ Medical informa-
tion was collected from patients’ medical report.
In this scheme, the mean age of liver transplant
recipients and samples were 32.9 +19.3 and 33.8
+11.0 years respectively. The control group was
age- and gender-matched to the patients.
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nosis of candidate genes is therefore important,
as these genes can affect liver function following
transplantation. Glutathione peroxidase 1 (GPX1)
is expressed in humans and its functions is de-
fence of cell against oxidative stress by reducing
H,0, to H,0. The gene encoding GPX1 islocated on
chromosome 3 (3p21.3) at the exon 2, with length
of 1.424 kb.%° SOD1 is located on chromosome
21(21922.1) at intron 3, with length of 9.309 kb.
Superoxide dismutase 1 (SOD1) is a homodimeric
protein dependent on copper and zinc. SOD1
plays a major role with superoxide conversion
to oxygen and hydrogen peroxide, thereby lim-
its oxidative products.®!! It should be noted that
previous studies have shown a significant asso-
ciation between GPX1 prol98leu polymorphisms
and some diseases such as diabetes,'? breast can-
cer,’® bladder cancer'* and Alzheimer’s disease.’®
Moreover, studies focused on SOD1A251G poly-
morphism suggested that this polymorphism is
associated with many diseases and cancers such
as gastric cancer,'® age-related cataract,'” Alzhei-
mer’s'® and NIHL."'° Identification of risk factors
related to rejection episodes may improve long-
term allograft survival. Since, GPX1 and SOD1 are
important regulators involved in reducing oxi-
dative stress. Thus, the aim of the research was
to investigate the relationship between GPX1pro-
198leu and SOD1A251G polymorphisms with liv-
er acute rejection risk in Iranian population.

DNA extraction and genotyping

A standard protocol was used to extract genom-
ic DNA from blood samples from cases and con-
trols.?! GPXIpro198leu and SOD1A251G primers
for this polymerase chain reaction (PCR) were
the following (Table 1) and genotypes were de-
termined as previously described.'* "’

Statistical analysis

The Chi-square test was used to GPXIpro198leu
and SOD1A251G polymorphisms to define Har-
dy-Weinberg equilibrium in control group. The
associations between the polymorphisms’ geno-
types of GPX1pro198leu and SOD1A251G with liv-
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Table 1: Primers and restriction enzymes used for polymerase chain reaction-restriction fragment

length polymorphism (PCR-RFLP)

Annealing

Primer q Restriction Product
name Primer sequence tem;zoeé?ture enzyme/Allele/size  size (bp)
GPX1(F) 5-AAGGTGTTCCTCCCTCGTAGGT-3' Apal 191
60 C-74-117 117
GPX1(R) 5-CTACGCAGGTACAGCCGCCGCT-3' T-191 74
SOD1(F) 5-AGTACTGTCAACCACTAGC-3' Mspl 327
54 A-327 201
SOD1(R) 5-ACAGCTCTTCAAACAAGGC-3' G-126-201 126

er diseases development and liver acute rejection
risk were assessed by calculating OR and 95 %
Cl and analysed by logistic regression analysis by

Results

The genotypes frequencies for GPXIprol198leu
and SOD1A251G polymorphisms in control group
were Hardy Weinberg equilibrium (for GPX1pro-
198leu: x* =1.72,df =1, p > 0.05, for SOD1A251G:

SPSS software. Statistical significance was con-
sidered with the probability of p < 0.05.

analysis was used to investigate the genotypes
and allele frequencies of SOD1IA251G and GPX-
Ipro198leu polymorphisms between control and
liver diseases groups (Table 2).

x> = 0.001, df = 1, p > 0.05). Logistic regression

Table 2: Distribution of GPX1pro198leu and SOD1A251G polymorphisms in cases and controls with
risk of liver disease

Controls Cases

Polymorphism (%) (%) OR 95 % ClI p-value
GPX1pro198leu

CC 120 (48.8) 129 (51.0) 1.00 - -
CT 109 (44.0) 109 (43.1) 1.07 0.75-1.55 0.697
T 19 (7.7) 15(5.9) 1.37 0.66-2.88 0.401
CT+TT 128 (51.7) 124 (49.0) 1.1 0.78-1.57 0.562
Alleles

C 349 (70.4) 367 (72.5) 1.00 - -

T 147 (26.9) 139 (27.5) 1.1 0.84-1.46 0.448
SOD1A251G

AA 218 (87.6) 213 (85.9) 1.00 - -
AG 30 (12.0) 33(13.3) 113 0.66-1.91 0.661
GG 1(0.4) 2(0.8) 2.05 0.18-22.74 0.560
AG+GG 31(12.4) 35 (14.1) 1.16 0.69-1.94 0.585
Alleles

A 466 (93.6) 459 (92.5) 1.00 - -

G 32(6.4) 37 (7.5) 117 0.72-1.92 0.522

OR: odds ratio; Cl: confidence interval;
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Table 3: Distribution of GPX1pro198leu and SOD1A251G polymorphisms in patients with acute rejection

(AR) and non-acute rejection (non-AR)

Polymorphism ""('(}/;f“‘ (%/S OR 95 % Cl p-value
GPX1pro198leu

CC 90 (47.4) 30 (51.7) 1.00 - -
CT 86 (45.3) 23 (39.7) 0.80 0.43-1.49 0.485
T 14 (7.4) 5(8.6) 1.07 0.36-3.22 0.902
CT+TT 100 (61.7) 28 (48.3) 0.78 0.43-1.41 0.418
Alleles

C 266 (70.0) 83 (71.6) 1.00 - -

T 114 (30.0) 33(28.6 0.93 0.59-1.47 0.749
SOD1A251G

AA 166 (87.4) 47 (81.1) 1.00 - -
AG 24 (12.6) 9 (15.5) 1.32 0.58-3.04

GG 0(0.0 2(3.4) - - -
AG+GG 24 (12.6) 11 (18.9) 1.62 0.74-3.54 0.228
Alleles

A 356 (93.7) 103 (88.8) 1.00 - -

G 24 (6.3) 13(11.2) 1.87 0.92-3.81 0.083

OR: odds ratio; Cl: confidence interval;

Table 4: Coincidence effect of GPX1pro198leu and SOD1A251G
polymorphisms in cases and controls

SoD1 GPX1 Control Case OR 95%Cl p-value
AA CT+TT 109 109 1.00 - -

AA CC 109 104 0.95 0.65-1.39 0.807
AG+GG CT+TT 14 19 1.36 0.65-2.84 0.418
AG+GG CC 17 16 0.94 0.45-1.96 0.871

OR: odds ratio; Cl: confidence interval;

Table 5: Coincidence effect of GPX1pro198leu and SOD1A251G
polymorphisms in patients with acute rejection (AR) and non-
acute rejection (non-AR)

SoD1 GPX1 Non-AR AR OR 95%C| P-value
AA CT+TT 87 22 1.00 - -
AA CC 79 25 125 0.65-2.39 0.498
AG+GG CT+TT 13 6 1.82 0.62-5.34 0.272
AG+GG CC 11 5 180 0.57-5.71 0.320

OR: odds ratio; Cl: confidence interval:

There was not a significant association between
SOD1A251G and GPXIprol98leu polymorphisms
with development of liver diseases (GPXIpro-
198leu OR = 1.11, p = 0.448 and SOD1A251G: OR
=1.17,p =0.522).

Moreover, after 6 months, the biopsy results
among 248 liver transplant recipients indicated
that 58 recipients (23.4 %) experienced acute

rejection. The genotypes and allele frequencies
GPX1prol198leu and SOD1A251G polymorphisms
between patients with acute rejection (AR) and
non-acute rejection (non-AR) showed no signifi-
cant difference (Table 3; GPX1pro198leu: OR = 0.93,
p = 0.749 and SOD1A251G: OR = 1.87, p = 0.083).
The analysis of the coincidence effect of GPX1pro-
198leu and SOD1A251G polymorphisms in cases
and controls also in patients with acute rejection
(AR) and non-acute rejection (non-AR) showed no
significant differences between groups (Table 4
and Table 5).

Discussion

One of the major factors in personal susceptibili-
ty to cancer and other diseases are genetic poly-
morphisms.?? Liver is known as detoxification
organ in the body. One of the main problems for
graft survival after liver transplantation is acute
liver rejection. In addition, previous research
has suggested that genetic factors are associated
with the stimulation of the immune system that
leads to rejection and allograft failure. However,
the main role of genetic factors is still considered
to be a major problem in the transplantation pro-
cess. On the other hand, the unbalance between
oxidant and antioxidant precursors of tissue al-
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lograft in recipients causes to the development
of allograft dysfunction.?® * Several studies have
shown the effect of GPX1pro198leu polymorphism
with predisposition to some diseases such as
breast cancer,'* PTDM,* cancerous tumors?® and
for SOD1IA251G polymorphism such as age-re-
lated cataract,'” breast cancer.?” Lack of associ-
ation between liver acute rejection with GSTTI,
GSTT2 and CTLA4 CT60 A/G polymorphisms was
observed.>?® GPX activity was influenced by the
GPX1prol98leu genotype. The activity of SOD1
due to the SOD1A251G polymorphism is not avail-
able.? A previous paper published by researchers
showed that there was no association between
the GPX1prol98leu and SODI1IA251G polymor-
phisms and the risk of acute kidney rejection.3°

It should be added that the organ rejection is im-
munological process that determined by the com-
plex of various genes combination. Nickerson and
associates suggested that differences in genetic
background may account for inter-individual al-
loimmune responses in transplant recipients.*
Perhaps, one of the reasons that we cannot ob-
serve any significant relation is overlap function
with other members of family enzymes. The two
main limitations of current study were the limit-
ed number of samples and the fact that only single
polymorphism for the GPX1 and SOD1 genes were
searched. There are several other single nucleo-
tide polymorphisms for these genes in humans.
These were not investigated in this study.

Conclusion

-
Present study showed no significant differ-
ence between GPXIprol98leu and SOD1A251G
polymorphisms and liver acute rejection or
liver diseases risk. As a result, GPXIpro198leu
and SOD1A251G polymorphisms does not in-
fluence in the liver diseases pathogenesis and
acute rejection development in liver trans-
plant patients. Organ rejection is immunologi-
cal process that determined by the complex of
various genes combination. Trials with more
patients followed for longer and more detailed
data on donors may help understanding the
effects of involved factors in acute rejection
process after liver transplantation.
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