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5T B AR MLFE C-Jun N-7K %5 80 8 #% A < B BR ¥ (C-Jun N-terminal kinase pathway-associated
phosphatase, JKAP)/KFZE )L E # fE M 7% (Inflammatory Bowel Disease, IBD)H IR iE K H 5% 5
BRERE. BIRNESE . Th1740M7K PRI . Jrik: EE1406IBD R )L(EFE604] 5% UK (Crohn’s
Disease, CD) JL.ZE M 804155 14: 45 B & (Ulcerative Colitis, UC)JLE)/ENSZIO A, K ELISASER I i
JEJKAP. TNF-a. IL-23. IFN-yMIL-17AKF. FEE, EE10A8REILE/EAXNRE, ELISAZAN I
FEIKAPKE. F: © SEFEXRAMEL, cDJLEMUC/LEN MIEIKAP/KFFEK(GIp < 0.05). @ 7E
CDE )L, JKAPZKF5CRP (p = 0.016)MIESR (p = 0.029) EFiHi>%; 7EUC/LES, JKAPHECRP (p =
0.006)RTESR (p = 0.022)EfitE%. @ IMIEJKAPKT5)LE TP BIKIESITEH (Pediatric Crohn’s
Disease Activity Index, PCDAI) (p = 0.001)#1)LE {55 ¥ 55 i 4 I PRI 3 4 76 B (Pediatric ulcerative
colitis activity index, PUCAI) (p = 0.002)2fifi3<. @ FECDFMUC/LEH, IMEJKAPKFS5TNF-a&
HXMH p<0.05), 5IL-23F8 EH KM Ap > 0.05). ® FECDERUC/LEH, JKAPEIFN-y (Th1%
WYL R T A M Rp > 0.05). ® FECDAIUC/LEH, JKAPSIL-17A (Th174- W4 ET)E R
R (AP < 0.05). ik MBEJKAP/KPEIBD)LEH BIKRE, SREREREE. BWIE3NEANTh17
4 H 73 A ) 4 L R T K P B AR R
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Abstract

The objective of this study was to investigate the expression of serum C-Jun N-terminal Kkinase
pathway-associated phosphatase (JKAP) level in pediatric inflammatory bowel disease (IBD) and
its correlation with inflammation, disease activity, and Th17. Methods: 140 children with IBD (in-
cluding 60 children with Crohn’s Disease (CD) and 80 children with Ulcerative Colitis (UC) were
selected for the serum levels of JKAP, TNF-a, IL-23, IFN-y and IL-17A by ELISA. Meanwhile, 10
healthy children were selected as controls and serum JKAP levels were measured by ELISA. Re-
sults: (1) Serum JKAP levels were reduced in CD children and UC children compared with healthy
controls (all p < 0.05). (2) In children with CD, JKAP levels were negatively associated with CRP (p =
0.016) and ESR (p = 0.029); In children with UC, JKAP was also negatively associated with CRP (p =
0.006) and ESR (p = 0.022). (3) Serum JKAP levels were negatively associated with Pediatric
Crohn’s Disease Activity Index (PCDAI) (p = 0.001) and Pediatric ulcerative colitis activity index
(PUCAI) (p = 0.002). (@) In children with CD and UC, serum JKAP levels were negatively associated
with TNF-a (both p < 0.05), and no significant correlation with IL-23 (both p > 0.05). (5) There was
no correlation between JKAP and IFN-y (Th 1 secreted cytokines) in children with CD or UC (both
p > 0.05). (6) JKAP was negatively correlated with IL-17A (Th17 secreted cytokine) in CD and UC
children (both p < 0.05). Conclusion: JKAP shows low expression in IBD children and was nega-
tively correlated with inflammation, disease activity, and Th17 cells.
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1. 3]

IBD J&—#h [ B S M, FEAHE CD M UC [1], MEE S JLERAE K, AERENS
RS 2] 0 LA oR, R E 1 JLE IBD R Fe D B, e ELE IBD KRR M 2 BT,
XA )L IBD oA —ANE E b5 b4 52 SR BB (3] B AT AR Bt JL3E IBD &9 A FFAE 1) 44
PREVILIRER 2, XA RELE R IBD JLERVRTT, PREBURE AR = AR bs S e — A4tk 5L
FBHEARR I HL[4].

JKAP & —Fp U S ME IR, nE s INK GBS, BRI IS & R-394 FRILRINH] LeK, M
0] T 4HMEAL, H0H] T 40M0 524K (T-Cell Reeptor, TRC)E Sl A S0 H & 2 i #2[5]. 7RI E, K
BT DA ME R IKAP BA1ER B & S o 1 AEbr SR 7116 [7] [8]. AHEF RN JKAP
R RIR AT 5. 5 BV A 98 S BRI  SEAE 1 SORE AR VS B A OR[9] [10]. A — T A s, G
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JKAP /KF1E IBD & N, SEmimshtt 2 Mo 11], (HIXTHF RN TN IBD %, H%
FIRARHRMRHEN=81), B —EMmzE. FHit, JKAP &ERE(EN IBD F I AYFs EY05 75153
KFEARE T LIS BIIRAE, 1T JKAP &5 n] DUEN)LE IBD H A Wds £ B 1 A TE 2 .

AHIE S I RS S8 40 i i TKAP /K°F, #53t JKAP 78 IBD JLE %KL, MH5 IBD JL#E KA
FE SRR & Th17 401 %1 .

2. &
2.1. FARMR

IEHLAE 2019 4 7 H % 2022 4F | A2 TH B KM B R IBD JLE 140 % (.4 60 4 CD JLE
180 4 UC JLE). ANFrHER: 1) MIRALT . WIS MA L= A HIAN IBD (CD 8 UC); 2) K
14 % 3) RERASNHMAEAR . HEBRPRHE y: 1) SIFHAM R RGN 2) BAEA MR RG0S MR
BCSEARIRIR S o ASHIEFUIRAE BE T A — B HATE BR e 52 10 44 (i BEAS 7 1R (g R ) LEE AR A et R4, 45 IBD
93 S A7 AE R HERR bR B L AN BREEI 50 . AHIF 78 200 75 5 K22 B 2 e A0 B 2% 3 2 (O ik
P BT 0 B E AP N2 28 T RS R+

2.2, SAENR—BRIFREKEE

WCAR SIS 2H Jon B A LB ) — M O, BSEAERE . 1l. Bm. MRE. CRP M1 ESR. #R#E PCDAI
Pl CD LB ENNE, KA NARESIIIAAR . R, EREESIIA12]. R4 PUCAL Pl UC )L
PRGN, B NGRS R, VR SI[13],

KA IBD )L J A et B4 L2 g brAs, AR & ELISA Al IBD JLE (i JKAP.
TNF-a. IL-23+ IFN-p. IL-17A 7KF R A FE L 4 35 JKAP /K, 850 H 8 H I B 0 S B Ll
B AR B R A A, LI DR AZ 1) KA 1 A F k4T

23. G ERZE

23 914 ] SPSS V.24.0 (IBM 2 &) Al GraphPad Prism V.6.01 (GraphPad %4 23 7)i347 G 1120 Al B
Fagd . ARG RRFAE D) 2 5 R B R 7 Z oA s . RARIGR K-W £330 . —4i[Al M JKAP /K-F
MR K-W L5, 4H 1A EL R ) Bonferroni £ 40 37K IE . R 3203 TAERHIE(ROC) #2843 47 Al
fZ FTHA(AUC) i, 1A IEIE JKAP /KPR IX 0523 IR 1. AN 2GR A Spearman A6
PETHTITAL o

3. &R
3.1. IEERYFE
B E SR 1, BB ER, UC JLE. CD JLEMXTIBALAE e === RN

GBI 2 7 (38 p > 0.05). WIFE 2 firzn, =20 CRP [ IQR 4374 31.1 (18.0~45.5) mg/L\ 25.2(16.9~43.2)
mg/L+2.6 (1.4~3.3) mg/L, ESR ] IQR 431 }¥:29.9 (19.2~40.9) mm/h~30.5 (20.6~45.1) mm/h. 10.1 (8.8~13.7)
mm/h, fFEEE 2R3 p<0.001). AL, TNF-a. IL-23 1 IL-17A 7£ UC JLEA CD JLE 2 8] L & %
534 p>0.05), 1M IFN-y 7/£ CD JLE % UC JLE Fi(p < 0.001). UC JLEZEW G J7TH, PUCAIL P55
IQR 4 25.0 (15.0~40.0), HA 2 )L 12 51(15.0%), 55 39 141(48.8%), " EEELEJF 29 1(36.2%).
£ CD JLEZIRIG 2 M 7T, PCDAI P4 IQR N 25.0 (17.5~40.0), HArdEyGzhif, #E M E/HEE CD
JLEE 254 9 1(15.0%) 28 1511(46.7%) A1 23 41(38.3%).
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Table 1. General situation of IBD and healthy control children
% 1. IBD JLEFMERMRILE—RIFER

HCs

UC JLE

CD JL#E

it Hd

F (N=10) (N = 80) (N =60) (F/,AHIZ) p i
(), T +SD 8.8+23 8.5+2.6 8.6+2.8 0.058 0.944
P51 (%) 0.566 0.753
5 4 (40.0) 34 (42.5) 29 (48.3)
%@ 6 (60.0) 46 (57.5) 31 (51.7)
Hi(em), FHHE +SD 1348 £13.1 128.7 £ 18.0 133.1£20.2 1.206 0.302
A (kg), “FH¥IME +SD 299+8.6 27.9+8.7 28.9+10.0 0314 0.731
4i5: HCs, XML SD, brifEZ.
Table 2. Results of the examination between the respective groups
F* 2. BABKELER
25 S ook gpmz  OE
CRP (mg/L), (IQR) 2.6 (14~33)  31.1(18.0~45.5) 25.2(16.9~43.2) 27.682 <0.001
ESR (mm/h), (IQR) 10.1 (8.8~13.7)  29.9 (19.2~40.9) 30.5 (20.6~45.1) 22.440 <0.001
PUCAL (IQR) - 25.0 (15.0~40.0) - - -
UC I E R, (%) - -
SR A - 12 (15.0) -
BE - 39 (48.8) -
Hp R B S - 29 (36.2) -
PCDAL (IQR) - - 25.0 (17.5~40.0) - -
CD = EREE, (%) - -
g sl - - 9 (15.0)
B - - 28 (46.7)
R B S - - 23 (38.3)
TNF-a (pg/ml), (IQR) - 67.4(52.8~107.0)  83.2(57.4~147.2) -1.756 0.079
IL-23 (pg/ml), (IQR) - 107.0 (85.2~160.0)  124.1 (91.2~172.9)  —1.392 0.164
IFN-y (pg/ml), (IQR) - 9.8 (8.0~12.5) 12.9 (9.6~17.2) -3.622 <0.001
IL-17A (pg/ml), (IQR) - 75.7(59.2~90.8)  70.8 (55.7~101.4) -0.101 0.920

455: CRP, C xME; ESR, ZI4NMIiRF%;

IFN-y, T E-y; IL-17A, AN E 17A; 1L-23, A4IRN R

23; IQR, DY4rfiiffE; PCDAI, /NL7% BURIESITES: PUCAL, /NLIREMES MR IESEE; TNF-a, MIREIRIER

¥ a.
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3.2. [7& JKAP /KE7E IBD JLEFRRFRIX

1% JKAP 7K°F-7£ CD JL.# 91 IQR: 51.6 (36.8~69.5) pg/ml, ££ UC JLE F1 IQR:57.5 (43.4~78.5) pg/ml,
FEAEREXT PR ZH A IQR: 101.8 (70.0~143.2) pg/ml (p < 0.001). SR EAMEL, i JIKAP K F7E CD
JLE (p < 0.001)FTUC JLE (p = 0.005)F F&fiK. i CD JLEFI UC JLE 2 [] (1) 1L JKAP 7K-FAHAL(p = 0.281).
ROC #h£E R 7R, I JKAP /KF7E4L 5] CD JLE(AUC: 0.868, 95%E (%X [A](CI): 0.759~0.978). UC JL
E(AUC: 0.824, 95%CI: 0.687~0.961)F{g 5t )Lz H B ARG /1. MEERFIETTLIEH, X4 CD
JLEE S50 B ) L A SIS TKAP BUE N 73.25 pg/ml, X7 UC JLE SR L3 IR 5 LS TKAP %01t
A 83.65 pg/ml.

3.3. JKAP SRAEFREMRIE XM

fE CD JLE S, 3% JKAP K°F5 CRP (s = —0.310, p = 0.016)% ESR (rs = —0.281, p = 0.029) &
3. fE UC JLET, [iE JKAP /K F 15 CRP (15 = —0.307, p = 0.006)« ESR (s = —0.257, p = 0.022) &
*o

3.4. JKAP S&HEEINENTEXM

f£ CD JLEH, JKAP 5 PCDAI 14> 2 A5 (rs = —0.421, p=0.001); HR4EIES, F CD JLE S NAE
W, B/ EE, K IKAP 5 CD LRI ™ AR 2 AU K (s = —0.392, p = 0.002). [H
i, #£ UC JLEH, JKAP 5 PUCAI ¥F4r 7R 5<(rs = —0.342, p = 0.002); HR4EIES, K UC JLE D WM
AR BB FE/EL RS, AHOCTE M AT R B, JKAP 5 UC ) L2 H 0 ™ B R FE 2 AR G (rs = —0.241, p = 0.031).

3.5. JKAP S5{R& A FrIE <14

7£ CD JL#(rs = —0.437, p < 0.001)F1 UC JL# (rs = —0.238, p = 0.033)1, i JKAP /KF35 TNF-a
M. ME CD JLE(rs = —0.240, p = 0.065) &% UC JLE (rs = —0.205, p = 0.068)4, ILiE JKAP /KT
5 IL-23 Torf .

I3 JKAP 7KF-5 IFN-y TEA (s = —0.186, p = 0.156), 1M'E 5 IL-17A 2 57AH3(rs = —0.342, p =
0.008); 7£ CD JLEH, JKAP 5 IFN-y/IL-17A AETCAH KM (rs = -0.149, p = 0.256). £ UC JLEH, JKAP
5 TFN-y AR (rs = -0.101, p = 0.373), {HES IL-17A EHAHK@s = —0.255, p = 0.022), HE5
IFN-y/IL-17A FAB TR ToAH A (rs = —0.035, p = 0.756).

4. Wig

PEARiE, JKAP i K s vk E 40 i e 5 1 B 1 I 2 IR I (Lymphocyte-specific protein-tyrosine kinase,
Lek)>K#Mi| TCR 15 54 3R H S HE[8]. FETX—KI, REMTLIRIT T IKAP £ 5 S G 5 i
G RVEF, XL 5T B JKAP 7RSS I 5CTT 4 5 IBD B3 Mg h & &8 AK[11]. 201, JKAP &K TE
IBD JLE R 7 RIAAIANE 2 . AERATOT b, SR LEAEL, CD JLEAM UC JLE K ML
JKAP /KRG, HRILRE: JKAP @i 5 B R I = B AN 22 J R/ 7 R R MAP B (f04E c-Jun N
KUt EEEONK) 4 AME 5 5 BB (ERK) A p38 BiHE) R IE o IR/ (1) JKAP @R s T 4032855
PR L IBD B 1) T A0Sl Ao M 2RE R /K Fhisr, gk — PRk 1 IBD [EfE. 1 JKAP
(AP REEEE T 4ifa. T #HBhME 1| BU4HPAR(Th)AHHAN Th17 4HRRATEAL, AT S BSR40 H R 1 R
i, ALFE TNF-o. IL-6 F IL-17 55[8] [14]. DAk, H@R)L#EAALL, 1BD JLEIMIE JKAP KPEIK. H
i, IBD FZWiR& A ImARMEIR, Ll =k dr. NE . HIURESR ARG E, =120 IBD

iyl
b
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RbriE, XAAEFE IBD VYT REIR[15]. FRATHIEERE SR, JKAP £EX 73 IBD JLEE A 5 )1, 26 77 TH) 52
N RIFIW , IX RS TKAP w8 BT )L IBD 20, XTEARMFF 7 HFHid— SRR,

KWL REIN, TKAP BEW% [ B 5 G2 M0 B3 IBRTE e . B, JKAP S8 B3 1)
B 975 THI AR 55 7™ H R B B $(Psoriasis area and severity index, PASI)P4> S Gk 9<[9]; RN, JKAP H5EA
CD H# 1 PCDAI WorBMAHK[16]; Mok, FERKIBHIRTT R EE T, JKAP ST 240 My 211
28 N RTTIRIE SN VT o B A IR[17]. XKWL, JKAP W] ME N — RS e bR 54, St i
DU B G P2 T 5 R TG B o SRITT, IR R AR S 2 BB A7 AE T IBD JLE ik FRifF 78 o 2E AT T,
MELF] JKAP 5 IBD L E# K S SEFR 547 (2 5 40 B IR -1 2008 7% 30 B2 V7 7 52 BORH 5% o 25 8 L Ji DR T gt «
1) JKAP {EA— PR NS, v Aeid 2 Fhi& 2 NI 2O6E, #1140 INK #4281 TCR &12[8]. KL, JKAP 5
IBD JLEMJRE 2 A 2) @ik FIHZAE, JKAP A MK IBD B35 1R IE 3N

CD4" T Z0AE7E IBD FJ B A B 2e bkl 5 B 2 EH . A 70 2oR, IBD B3 1 Thl 1 Th17 &iA[18].
[{i, Thl F1 Th17 WA IBD FIERE[19]. BRAEHMA TR, JKAP MU SR ZEM MR . Bl /RK
HFERRG . MRS LR R A MR TR A Thl A0 Th17 AHS%, 1 &S IBD o Thl A1 Th17 BI404k[11]
[20]. PKIEAT AT, JKAP 55 IBD JLER Thl A1 Th17 5%, ERANIMBIZCH, JKAP 5 IBD JLER
Th17 2K, XATHERZ A JKAP 7] fe40| IBD JLE Th17 FI4k[11]. [FE, 85 Th17 X IBD Ik
TBLEIR I fe B B NE A, R R EE o nT DU JKAPIBD i USRI 3 Bl P PR AH DG %

AW FAFHLE W, MG JKAP /KT{E IBD JLEFEMEDL, SRIAEBRERL ., HEMRIESIEM Thl7
S 3 A A PRl - KT R AR OC . (A SRR AR BARGT DN, BHAC R SRR AEARR, FRATE
BE— PR DT JKAP 7EJLE IBD 1 AE BT S AR & S, 283 JKAP 4% IBD # CD4" T 40/l 53444 Thl7
M) WL, DU IR I JKAP /K84, SRR LE IBD iEahitk . RAEFEEE, SNJLE IBD 4
1l PR AT ER SR 4L 7 1) B B AR AR

Sk
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