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ABSTRACT

The present study investigated the relationship between nuclear factor-xB1 gene (NFkB1) and neonatal
onset multisystem inflammatory disease (NOMID) among Chinese neonates. We therefore aimed to
investigate whether nuclear factor kappa-B involved in development of NOMID among Chinese neonates.
Patients with confirm diagnosis of NOMID or healthy neonates was enrolled at Maternal and child health
hospital of Hubei province, China. Involvement of poly (ADP-ribose) polymerase-1 (PP-1) and nuclear
factor-xkB1 was assessed using PCR techniques with the help of DNA sample. A total of 220 Chinese neo-
nates with NOMID, and 220 healthy neonates were completed study. We note that the involvement of
del/ins of NFkB1 gene in development of NOMID among Chinese neonates. GG and G SNPs of PP-1 were
found responsible for developing NOMID and the individuals with GA SNPs protect responsible for pro-
tecting from NOMID. Thus, nuclear factor-kB1 and PP-1 involved in cause of NOMID, and considering as
risk of developing is approx. 2 times higher compared to healthy subjects. Our study result shown that
polymorphism of nuclear factor-xB1 and PP-1 is involved in development of NOMID in China. Our study
suggested that NFkB1 and PP-1 is a possible target for treatment of NOMID; the treatment targeting
nuclear NFkB1 and PP-1 is useful for effective patient care. Our study results encourage conducting large
trial evaluating role of NFkB1 and PP-1 polymorphism in NOMID.
© 2019 The Authors. Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

studies have shown, however, that the prevalence of NOMID in
neonates is higher than assumed (Agostini et al., 2004). NOMID

Neonatal onset multisystem inflammatory disease (NOMID) is a
rare inflammatory disease in neonates, and most common causes
of morbidity, mortality, and increase economic burden to people
(Prieur and Griscelli, 1981; Prieur et al., 1987; Feldmann et al.,
2002). The key clinical symptoms among neonates are increase
body temperature (fever), development of rashes, hearing loss
and psychological impedance. It is characterized by global preva-
lence of NOMID is approximately 5% of neonates, with higher mor-
tality rates in developing countries China. It is a key reason of
death in neonates: over 1 million deaths per year are attributable
to NOMID (Aksentijevich et al., 2002; Stojanov and Kastner,
2005; Agostini et al., 2004; Manji et al., 2002). Epidemiological
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is a genetic disorder, which is due to the mutation of auto-
inflammatory, these results in multisystem inflammatory disease
(Prieur and Griscelli, 1981). NOMID is flattering an important pub-
lic health concern throughout the world and accounts for prema-
ture morbidity and mortality (Prieur et al., 1987). The prevalence
of NOMID is increasing quickly in recent years in China, accounts
for >5% of the overall population (Feldmann et al., 2002). Further-
more, the occurrence of NOMID in Asia is projected to upsurge
obviously in subsequent 20 years due to growing occurrence of
obesity.

The role of nuclear factor kappa-B (NF-kB) in activating inflam-
matory mediators, mainly cytokines and inflammatory mediators
and it also trigger the range of vital cellular functions. (Wang
et al., 2002; O’Connor et al., 2003; Yu et al., 2006; Kanneganti
et al.,, 2006; Grenier et al., 2002; Dowds et al., 2004). The functional
role of NF-xB in NOMID was not assessed in Chinese patients.
Therefore, this pilot investigation designed to assess whether
NF-kB is involved in NOMID in Chinese individuals. The results
of present investigation study may encourage conducting large
multicentric trials which assess the relationship of NF-kB and
PP1 in Chinese patients with NOMID. We hypothesize the
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relationship between NF-xB and PP1 with NOMID among Chinese
neonates. Therefore, the present studye aimed to investigate the
relationship of NF-xB and PP1 as one of the possible threat in the
cause of NOMID among Chinese neonates.

2. Materials and methods
2.1. Samples and collection

Subjects with confirm diagnosis of NOMID or healthy individu-
als was enrolled at maternal and child health hospital of Hubei
province, China. The patients with any other pathology, which con-
sulting physician or doctor feels may affect the result of study or
patients who were received forbidden concomitant medicines or
experiencing any other surgery were excluded, in view of influence
of study consequence and subject’s safety were also excluded from
the study.

2.2. Involvement of NF-xB and PP1

Involvement of NF-kB and PP1 was analyzed by PCR methods
using plasma DNA samples. In this study, the subjects of either
gender with confirm diagnosis of NOMID or healthy individuals
with no sign of NOMID (control group) were enrolled. This study
was conducted at single center in china. Institutional ethics com-
mittee was obtained, and consent from parents of each enrolled
subjects was obtained in writing. All subjects were enrolled in this
study after satisfying pre-defined eligibility criteria.

2.3. Gene expression studies

Nuclear factor kappa-B and PARPs genotype area were intensi-
fied in 25 pl reaction volume with alkaline pH consists of buffer
solution, one unit of enzyme (polymerase) and MMgCl, (Beg and
Baltimore, 1996). Polymerase chain reaction was executed using
augmented order of rotations. The PCR product was placed at room
temperature for digestion. Likewise, other nuclear factor genes
were amplified using same reagents.

2.4. Relationship between NFkB1 and NOMID

The present pilot/preliminary investigation was designed to
investigate the relationship between NFkB1 and NOMID among
Chinese neonates. Hence, there was no formal calculation of sam-
ple size. In the present preliminary investigation, we have planned
to recruit at least 200 Chinese neonates with NOMID in each treat-
ment group. The finding of present study may benefit to scientific
community and helps to design large clinical trial to investigate the
relationship between NFkB1 and NOMID among Chinese neonates
across globe. The data which falls in numerical category data and
shows bell shaped were analyzed by student t test for the indepen-
dent group, and paired t test for the dependent group. The data
which falls in numerical category data and shows non-bell shaped
were analyzed by Mann Whitney after normality assessment.
Quantitative data were presented using Mean (SD). Categorical
data were presented as percentage/proportion of patients and
were analyzed using fisher exact test or chi-square test based on
size of data. P < 0.05 were as difference between comparisons of
interest was statistically significant. Statistical analysis was per-
formed using version 6.2 of Graph Pad Prism.

3. Results

A total of 270 Chinese patients (NOMID: 135 patients and
healthy neonates: 135) were enrolled at Maternal and child health

hospital of Hubei province. All patients completed study, and data
of both the groups (were analyzed using appropriate statistical
analysis. Mean (SD) age of NOMID group of neonates was 2.3
(0.5) weeks whereas it was 3.1 (0.7) weeks in healthy subjects.
Baseline characteristics in both the groups were comparable
(Table 1).

We observed that the participants with GA genotype were vul-
nerable of NOMID; risk of NOMID was 2 higher in as than partici-
pants without GG genotype (p < 0.001). We found that the
participants with A allele are also vulnerable for increased risk of
NOMID; risk of NOMID was 1.7 times more in these patients than
subject with no G allele (p < 0.001). We also notice the involvement
of other genotype such as GG and GA among NOMID patients
(Table 2). We found the positive relationship of PARPs polymor-
phisms with NOMID when assessed association between NOMID
and PARPs polymorphisms among participants with NOMID. There
was no evidence of polymorphism of PARPs than the participants
of NOMID with healthy subjects. The participants with C allele
were more vulnerable of NOMID; risk of NOMID was 1.5 times
greater among participants having allele of C in comparison to sub-
jects with no C allele.

GG and G SNPs of PARPs were found responsible for developing
NOMID and the individuals with GA SNPs protect responsible for
protecting NOMID. Thus, PARPs involved in NOMID and risk of
developing is approx. 1.5 times higher compared to healthy sub-
jects. In our study results shows involvement of TT, CC, GA, GG,
AA and CT genotype of PARPs C410T. In our study, threat of devel-
oping NOMID was more amongst neonates with del/ins polymor-
phism. We noted the association of del/ins in developing NOMID
(Table 3).

4. Discussion

Identification of potential target for treatment of NOMID is
utmost important for effective patient care, this helps in modifying
the risk factor associated with NOMID with improve patient care
(Dowds et al., 2004). In this study, a total of 135 Chinese subject
with neonatal onset multisystem inflammatory disease, and 135
Chinese subject without NOMID were completed study. In our
study, GG and G SNPs of PARPs were found responsible for devel-
oping NOMID and the individuals with GA SNPs protect responsi-
ble for protecting from NOMID. We also observed that the
involvement of del/ins (d/i) gene of NFkB1. This shows the role
of d/i of NFkB1 in developing NOMID. In our study, threat of devel-
oping NOMID was more in neonates with del/ins polymorphism.
We noted the association of del/ins in developing NOMID. Thus,
NFkB1 and PARPs involved in NOMID and risk of developing is
approx. 2 times higher compared to healthy subjects. Subjects with
GG genotype were susceptible for developing of NOMID; risk of
NOMID was approximately more than 1 times higher than when
compared to individuals who had no GG DNA gene. The subject

Table 1
Patient characteristics.
Variables Neonatal onset multisystem Healthy
inflammatory disease Subjects
Subjects N=135
N=135
Age (in weeks), Mean (SD) 2.3 (0.5) 3.1 (0.7)
Gender, n
Male 90 100
Female 45 35
Body weight, kg 416 (1.17) 4.7 (1.16)

N = total number of patients in each group. n = number of patients in each group.
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Table 2
Involvement of PARPs genotype in NOMID subjects and healthy subjects.

NOMID Subjects  Healthy Subjects  OR (95% CI)

N =135 N=135 p value

Genotype — G1672A

Existence - GG 49 41 2.63 (2.26-5.14)
0.067

Existence - GA 38 43 1.27 (1.22-3.18)
0.017

Existence - AA 32 35 2.12 (1.34-3.12)
0.072

Allele - G1672A

Allele G 312 215 1.40 (1.47 -2.72)

Allele A 36 79 <0.0001

Genotype — C410T

Existence - CC 53 48 3.74

Existence - CT 65 72 1.11 (1.42-4.15)
0.016

Existence - TT 67 76 1.03 (1.22-2.22)
0.071

Allele - C410T

Allele C 45 49 1.13 (1.33-2.13)

Allele T 32 42 0.064

Table 3
Involvement of nuclear factor-kB genotype in NOMID subjects and healthy subjects.

NOMID Healthy OR (95% CI)
Subjects Subjects p value
N =135 N =135
NF-kB1 gene
Existence - INS-INS 63 58 0.7 (1.62-2.10)
0.16
Existence - DEL-INS 96 40 1.9 (0.75-1.22)
0.03
Existence - DEL-DEL 54 56 1.03 (1.12-1.10)
0.14
Allele occurrence in NF-kB1 gene
ALL INS 132 139 0.91 (1.22-2.01)
ALL DEL 34 38 0.13
NF-kBIA gene
Existence - AA 41 39 0.7 (0.7-1.2)
0.13
Existence - AG 53 34 1.14 (0.14-1.83)
0.03
Existence - GG 74 42 2.1 (0.9-4.8)
0.04
Allele (ALL) occurrence in NF-kBIA gene
ALL A 131 130 1.7 (1.1-2.1)
ALL G 43 38 0.12

with GG gene remained vulnerable of NOMID; risk of NOMID was
1.5 higher in NOMID subjects with GG gene than subjects without
GG gene (p < 0.001). Moreover, the subjects with G allele were vul-
nerable for greater threat of NOMID; threat of NOMID was 1.3 time
more in these patients than subject with no G allele (p < 0.001). We
also notice the involvement of other genotype such as AA and GA
among NOMID subjects. We found the positive relationship of
NFkB1 and PARPs polymorphisms with NOMID when assessed
association between NOMID. There was no evidence of polymor-
phism of NFkB1 and PARPs in NOMID than subjects without
NOMID. Subjects with C allele were more vulnerable of NOMID;
risk of NOMID was 1.5 times greater among participants having
allele of C in comparison to subjects with no C allele (Beg and
Baltimore, 1996). Our study result shown that polymorphism of
NFkB1 and PARPs is involved in development of NOMID in Chinese
individuals. In summary, polymorphism of NFkB1 and PARPs
involved in development of NOMID in China. Our study suggested

that NFkB1 and PARPs is a potential target for treatment of
NOMID; the treatment targeting NFkB1 and PARPs is useful for
effective patient care. Our study results encourage large study role
of NFkB1 and PARPs polymorphism in NOMID.

5. Conclusion

The results of study shows that polymorphism of NFkB1 and
PARPs is involved in development of NOMID among Chinese indi-
viduals. Our study suggested that NFkB1 and PARPs is a potential
target for treatment of NOMID, the treatment targeting NFxB1
and PARPs is useful. Our study results encourage conducting large
study which evaluates role of NFkB1 and PARPs polymorphism in
NOMID patients.
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