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Systemic JIA (SJIA) is one subtype of juvenile idiopathic
arthritis (JIA) that is a leading cause of short-term and
long-term disability in children [1]. Although SJIA repre-
sents only 10%—20% of all cases of JIA, it accounts for
more than two-thirds of the mortality associated with this
condition [2]. The etiology and pathogenesis of SJIA
remain unknown. Further understanding of SJIA pathogen-
esis may facilitate new therapeutic approaches.
Interleukin-18 (IL-18) was originally identified as an
interferon gamma (IFN)-y-inducing factor, and IL-18 can
induce INF-y production by splenocytes, hepatic lympho-
cytes, and type 1T helper (Thl) cell clones [3]. IL-18 levels
have been shown to be abnormal in some inflammatory dis-
eases and in autoimmune diseases. IL-18 expression has
been reported to be up-regulated in lupus nephritis (LN),
type 1 diabetes, and other autoimmune diseases [4]. IL-18
binding protein (IL-18BP) is a circulating decoy receptor
that binds to IL-18 with high affinity. IL-18BP can effi-
ciently antagonize the biological activities of IL-18 [5].
Experiments have shown that IL-18BP could prevent or at-
tenuate the development of some autoimmune diseases [6].
Currently, the balance between IL18 and IL-18BP in
SJIA patients remains unknown. The hypothesis that an im-
balance between IL-18 and IL-18BP may play an important
role in SJIA was demonstrated in the present study by com-
paring the plasma levels and mRNA expression of IL-18
and IL-18BP in peripheral blood mononuclear cells from
active patients, remission patients, and healthy children.
Forty-five acute-phase SJIA patients (20 males and 25
females; age range 1-16 years, median 9 years) were en-
rolled in this study. Twenty-three SJIA cases (11 males and
12 females; age range 1—16 years, median 10 years) in re-
mission were also included in this study. Twenty healthy
children (11 males and 9 females; age range 1-16 years,
median 9 years) were recruited by family members and
friends of the investigators. Approval for this research was

obtained from the Medical Ethics Committee of the Qilu
Hospital and Second Hospital of Shandong University.

We measured the IL-18 levels with a commercial enzyme-
linked immunosorbent assay (ELISA) (USCNLIFTM; Wuhan
EIAab Science Co., Wuhan, China). The lower detection limit
of the assay was 15.6 pg/ml. An ELISA (Human IL-18BPa
DuoSet; R&D Systems, Minneapolis, USA) was used to
detect IL-18BP. Multiplex real-time PCR was performed for
IL-18, IL-18BP, and the endogenous control (S-actin) on an
ABI PRISM®7500 Sequence Detection System (Applied
Biosystems, Foster City, USA) using SYBR® Green (Toyobo,
Japan) as a double-strand DNA-specific binding dye.

It was found that plasma IL-18 and IL-18BP levels were
higher in patients with acute SJIA (rn = 45) than those in
healthy children (n = 20) or in the remission group (n =
23). The patients in remission had similar plasma levels of
IL-18 and IL-18BP compared with healthy children. The
expression levels of /L-18 mRNA in the patients with
active SJIA were 4.8-fold higher than those in the healthy
control group (P < 0.05), and the levels of /L-/8§ mRNA in
the remission group were 2.8-fold higher than those in the
healthy control group [P < 0.05; Fig. 1(A)]. The expression
levels of IL-18BP mRNA in the active SJIA group were
2.2-fold higher than those in healthy controls (P < 0.05),
and the expression levels in the remission group were
1.9-fold higher than those in healthy controls [P < 0.05;
Fig. 1(B)]. The ratio of IL-18/IL-18BP levels and of IL-18/
IL-18BP mRNA expression in the plasma was higher in the
SJIA patients than in the remission group or in the healthy
children [P < 0.05; Fig. 1(C,D)]. The ratio of plasma IL-18/
IL-18BP was positively correlated with the erythrocyte sedi-
mentation rate (ESR), serum ferritin (SF) (Fig. 2). The ratio
of plasma IL-18/IL-18BP and the clinical symptom of more
than three systems with lesions were positively correlated
(r=0.431, P<0.01). The ratio of plasma IL-18/IL-18BP
had no correlation with C-reactive protein.
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Figure 1 The expression of IL-18 and IL-18BP mRNA and plasma level in active SJIA patients, in remission SJIA patients, and healthy controls
(A) The relative mRNA expression levels of /L-18 in peripheral blood mononuclear cells from SJIA patients compared to healthy controls (*P < 0.05
compared with control; °P < 0.05 compared with remission groups; one-way analysis of variance). (B) The relative mRNA expression levels of /L-18BP
in peripheral blood mononuclear cells from SJIA patients compared with healthy controls (*P < 0.05 compared with control; ®P < 0.05 compared with
remission groups; one-way analysis of variance). (C) The ratio of /L-18/IL-18BP mRNA expression in peripheral blood mononuclear cells in active SJIA
patients, in remission SJIA patients, and healthy controls (*P < 0.05 compared with control groups; °P < 0.05 compared with remission groups; °P < 0.05
compared with control groups; one-way analysis of variance). (D) The ratio of IL-18/IL-18BP plasma levels in active SJIA patients, in remission SJIA
patients, and healthy controls (*P < 0.05 compared with control groups; °P < 0.05 compared with remission groups; one-way analysis of variance).

Figure 2 The ratio of plasma IL-18/IL-18BP is correlated with SF and ESR in active patients

The imbalance of IL-18/IL-18BP might play an import-
ant role in the pathogenesis of SJIA and it might go
hand-in-hand with the severity of SJIA. The balance of
IL-18/IL-18BP could possibly become a new indicator to
estimate the disease state of SJIA, and regulating the
balance of IL-18/IL-18BP could be a therapeutic strategy
for the treatment of SJIA. There are still issues need to be
resolved and confirmed, including the following questions:
What are the explicit mechanisms of IL-18 and IL-18BP
during the onset of SIIA? What is the relation between the
IL-18/IL-18BP ratio and NK cells? What are the most rea-
sonable and effective methods to regulate the balance of
IL-18/IL-18BP, and how can we find them? Providing the
answers to these questions require further research.

Acta Biochim Biophys Sin (2013) | Volume 45 | Issue 4 | Page 340

Funding

This work was supported by the grant from the Science
Foundation of Shandong Province (ZR2011HMO078), the
Medicine and Health Development Plan of Shandong
Province (2011QWO012).

References

1 Khubchandani RP and Singh S. Pediatric rheumatology in India. India J
Pediatr 2002, 69: 873—874.

2 Schneider R and Laxer RM. Systemic onset juvenile rheumatoid arthritis.
Baillieres Clin Rheumatol 1998, 12: 245-271.

9T0Z ‘T Jequaides uo 1sanb Aq /Bio'sfeunolpiojxosqde//:dny wody papeojumoq


http://abbs.oxfordjournals.org/

New Phenomenon

3 Kohno K, Kataoka J, Ohtsuki T, Suemoto Y, Okamoto I, Usui M and Ikeda
M, et al. IFN-gamma-inducing factor (IGIF) is a costimulatory factor on the
activation of Thl but not Th2 cells and exerts its effect independently of
IL-12. J Immunol 1997, 158: 1541-1550.

4 Wang Y, Li C, Wang X, Zhang J and Chang Z. Heat shock response inhibits
IL-18 expression through the JNK pathway in murine peritoneal macro-
phages. Biochem Biophys Res Commun 2002, 296: 742—-748.

5 Novick D, Kim SH, Fantuzzi G, Reznikov LL, Dinarello CA and Rubinstein
M. Interleukin-18 binding protein: a novel modulator of the Th1 cytokine re-
sponse. Immunity 1999, 10: 127—136.

6 Banda NK, Vondracek A, Kraus D, Dinarello CA, Kim SH, Bendele A
and Senaldi G, er al. Mechanisms of inhibition of collagen-induced
arthritis by murine IL-18 binding protein. J Immunol 2003, 170: 2100—
2105.

Acta Biochim Biophys Sin (2013) | Volume 45 | Issue 4 | Page 341

9T0Z ‘T Jequaides uo 1sanb Aq /Bio'sfeunolpiojxosqde//:dny wody papeojumoq


http://abbs.oxfordjournals.org/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /JPXEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /JPXEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


