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TR, SRR BE B 9% R MR Ih AR W BT A 2K F i zonulin , PRDX1 K-, KA % B & Logistic B2 547 %
T Ve 25 B KB R e fuhm% ) %X B TAE S AE (ROC) W1 & 5 #7 f2 7% zonulin, PRDX1 2 5% 95 % 45 #
KEZREaIFAEMME, £ WEL ©F zonulin, PRDX1.C L £ & G (CRP) K F ¥ & T Ba(P<
0.05), &3 % zonulin,PRDX1.CRP A £@ 45 L H G K F3HFH FTLEMHPHE(P<<0.05), EFHMPAE
W oEDREE AL F zonulin. PRDX1 K-+ & FiEH B EM, BESHHEE M AF zonulin, PRDX1 K-F &
TEHMPHEE, ZFHALTFELP<0.05), $HZ Logistic @PAP L RET. ERBE T HEORTHA
& & fr & CRP.zonulin ,PRDX1 K FHAZH 2R HREMEBEZL TEHRG EELR X (P<0.05, ROC &
BHoWMERR T, zonulin, PRDX1 R — A EEH M mm Bl EMm e w A TaMRAUC) 55 A
0.855.,0.857.,0. 945, = # B &+ 4% ¢9 AUC B 2 X T f2 iF zonulin, PRDX1 3 5k 3% 4% 69 AUC(Z = 4. 282,
3.713, ¥ P<<0.05), &1 HHBLEH K EE LF zonulin, PRDX1 KP4 5,1 2 AIAF T A R4 & 55
BB EAMIGAF LB BA N ED MR B L KRR ES,
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Levels of serum zonulin and PRDXI1 levels in patients with ulcerative colitis
and their evaluation value for the disease condition”
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Support Force ,Dandong ,Liaoning 118000,China
Abstract: Objective To investigate the levels of serum zonulin and peroxiredoxin 1 (PRDX1) in patients
with ulcerative colitis and their evaluation value for the disease condition. Methods From January 2023 to No-
vember 2024,109 patients with ulcerative colitis admitted to the hospital were selected as the observation
group,consisting of 67 patients in the active stage (active-stage group) and 42 patients in the remission stage
(remission-stage group) ;among the patients in the active stage,20 cases were mild (mild active-stage group) ,
25 were moderate (moderate active-stage group) and 22 were severe (severe active-stage group). Additional-
ly,109 healthy individuals who experienced physical examinations at the hospital were selected as the control
group. Enzyme linked immunosorbent assay was used to measure serum zonulin and PRDX1 levels in all sub-
jects. Multivariate Logistic regression was used to analyze the influencing factors for disease condition of pa-
tients with ulcerative colitis. Receiver operating characteristic (ROC) curve was plotted to analyze the evalua-
tion value of serum zonulin and PRDXI1 for disease condition of patients with ulcerative colitis. Results Pa-
tients in the observation group had significantly higher serum levels of zonulin,PRDX1 and C-reactive protein
(CRP) than those in the control group (P<C0. 05). Patients in the active-stage group had higher serum zonu-
lin, PRDX1,CRP and fecal calprotectin levels than those in the remission-stage group(P <C0. 05). The levels of
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serum zonulin and PRDX1 in the moderate active-stage group and the severe active-stage group were higher
than those in the mild active-stage group,meanwhile the levels of serum zonulin and PRDX1 in the severe ac-
tive-stage group were higher than those in the moderate active-stage group,with statistically significant differ-
ences (P<C0.05). Multivariate Logistic regression analysis results revealed that elevated levels of fecal calpro-
tectin and serum CRP, zonulin and PRDX1 were all risk factors for active satge of ulcerative colitis (P <<
0. 05). ROC curve analysis results showed that the areas under the curves(AUCs) of serum zonulin, PRDX1 a-
lone and their combination for evaluating active satge of ulcerative colitis were 0. 855,0. 857 and 0. 945, re-
spectively. The AUC of their combined evaluation was higher than AUC of serum zonulin and PRDX1 alone
(Z=4.282,3.713,both P<C0. 05). Conclusion Serum zonulin and PRDXI1 levels are elevated in patients with
ulcerative colitis,and both of them can serve as potential biological indicators for evaluating disease condition,

moreover,the combined detection of the two indicators exhibits a higher efficacy in assessing the active-stage

of patients with ulcerative colitis.
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e, AL R 1 (PRDXD) J& i Ak W ik
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Tt 5 i 1 2 HE 0 — 2 1T A SRy DA 15t 95 1 485 W 4k AR
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Bom L I R IR /D UL, T I AR S B AE
53T zonulin ,PRDX1 7£ 15t 47 1 45 W 48 /8 & I3 T i

peroxiredoxin 1;

fecal calprotectin; active phase; disease

KT H SR EREZRM R, AR E
mr.

1 #&REFE

1.1 — %R M 2023 41 H 2 2024 4F 11 A AP
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W W 58 A A B B R R R AR R R s I
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SERI SRS AR H X IR RS 24 K25 8
Fkim 2 mL, A 3 000 r/min(E 04810 cm) B0
10 min J5 . B R W . BT —80 C &M N AAEFEM .
SR Tt 36 4 928 W% B 3k 38 CELISA) 4 W 1f 3 zonulin,
PRDX1 7K. zonulin 35 &M 1 20K A YR
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HIRAF (585 TD711327) , PRDX1 i 7 & W [ §*
S GRIO BHEE By A1 BR A 7 (B85 . E2222h) . B IR
WG L R B A N B AR FEE 10~20 g, R H
ELISA I 2% {58 55 T8 11K F 3500 80 1L g il
YR A R A A (185 AB5738) ., FT A ik 46 4 %
477 s e R R G U B R T AR

1.3 Siitepab B SR SPSS 25. 0 48 it 8 R AT %L
P AL P 5 43 Hr . 2 Shapiro-Wilk ¥ 586 . £ & 1F 25 20 A
T PR L & s 2R, 2 AL TH] 3R Al ST AR AR
o 56y, 22 4 (8] Lo e SR B R 3R 5 26 0 A, 405 T 7 L
BRI SNK-q #50, 11505k DL B sl i or %

NG AR X7 KB, SR ZHE Logistic M
VA2 B 2 A= 5% 9 T 45 W R T 5% 9 1 4 i Sk R B R
RsEm R R . 2l 3238 F TAERHE (ROC) 1t £ 53 Bt
L% zonulin , PRDX1 X 15t 47 14 45 W 48 £ 9 1% 19 9T
S E, 26 T I L CAUC) H % % | DeLong K 5 .
P P<<0.05 HESAGITFE X,

2 % e

2.1 RES UL AN BRI R W oRE e AR A i v
CRP.zonulin, PRDX1 /K F ¥ & F X 4, 2 7 A
Giitefm L (P <C0.05) 510 2 4 HAh IL LR R i, 22
S IG L (P>0.05), W#E1,

x1 WA BAKKER LB (W) 2 +5]

JH W (2 =109) S HRZH (2 =109) X2/t P
P 0.074 0.786
i 58(53.21) 56(51. 38)
s 51(46.79) 53(48. 62)
G @D 41.25+8.23 43.1247.96 —1.705 0. 090
BMI(kg/m?) 22,4142, 62 22.6942.73 —0.773 0. 441
TGRS 1.488 0.222
H 57(52.29) 48(44.04)
¥ 52(47.71) 61(55.96)
g 0.662 0.416
H 55(50. 46) 49(44. 95)
Jc 54(49, 54) 60(55.05)
FPG(mmol/L) 6.19+0.75 6.02+0.63 1.812 0.071
TG(mmol/L) 1.5540. 26 1.49+0. 21 0. 874 0.062
TC(mmol/L) 4.2040.58 4.1240. 47 1.119 0. 264
LDL-C(mmol/L) 2.61+0.47 2.5340.38 1.382 0.168
HDL-C(mmol/L) 1.6540. 24 1.5940. 22 1. 924 0. 056
PLT(X10"/L) 273. 86438, 65 264. 43435, 29 1.881 0.061
Alb(g/L) 35.4745. 66 37.0146. 14 —1.925 0. 055
Hb(g/L) 106. 65420. 83 112.43424.12 —1.894 0. 060
CRP(mg/L) 3.6840.59 2.1740.38 22. 464 <<0. 001
zonulin(ng/m1.) 7.46+1.58 2.76+0. 62 28.910 <0. 001
PRDX1(ng/mL) 23.1244. 69 12,4642, 17 21.536 <<0. 001

2.2 ZPEK Logistic [IH 5 #7 & 24 5t 97 1 45 W & 11
HRER DEREEBZGESm R E=1,%H=0)
MRS R LAER 1 b 22 5 A Gt oE i SO AR bR QLTS
CRP.zonulin, PRDX1 7K V) 2 A 78 & (¥ Jy 3% 22 748
L DUFEER A . T Z HK Logistic [MIIH #7145
WKL IME zonulin, PRDX1 7K T 5 ¥ & & A= 5t 97
45 i 46 1 G 6 R 6 (P <<0. 05), WLE& 2,

2.3 IGohIA S I I zonulin, PRDX1 /K-
e WA M zonulin, PRDX1 7K -2 B & &

TEAE A (P<C0.05), L3 3,
£2  SEE Logistic BIANH R ERBEEH AN
AT ES

S B SE  WaldX* P OR  OR #y 95%CI
CRP 0.318 0.175 3.296 0.069 1.374 0.975~1.936
zonulin 0.640 0.243 6.931 0.008 1.896 1.178~3.053
PRDX1 0.878 0.315 7.761 0.005 2.405 1.297~4,459

2.4 Al PR T 3h B 3% S )R A LT zonulin,
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PRDX1 7K F-He# s W5 B a0 sh W b BE A LT
ShHIE E 4 ML zonulin . PRDX1 K¥ &, ZRE
GEitEE L (P<C0. 05), b i g A b B 4 3 3l
i BE4H 17 zonulin, PRDX1 AKE & T & S W BE 4 .
FLIE 3 5 B 41 % zonulin, PRDX1 7K F & F I 3
Wi A, Z SRS E L (P<<0.05), &4,

2.5 GFRBIARITG S A L TR LA A
Mg CRP FEMEFS T4 KV BAK T 1% sh 4, 22
SIE G E S L (P <C0. 05) 5 11 2 21 Hif K2R ¥ okl
P, 2 R ¥ G2 L (P>0.05), WK 5,
F 4 AEIERESNENENREEMNF zonulin,
PRDX1 7k *F Lk (x + 5 ,ng/mL)

x3 EHMHASEEPAMTE zonulin, PRDX1 i [ n zonulin PRDX1
KFEE (> +5,ng/mL) W B e i Al 20 6.9540. 98 21.08+2.43
40 51 n zonulin PRDX1 17 2l 91 o B 4 25 8.24+1,02° 25,4142, 98"
o ) 4 12 6. 031,17 19. 4749, 95 (G R YL 22 9.78%1.27" 29.36+3. 24
lLRsIE G 67 8.36+1.39 25.4143.23 F 39.070 iz 11z
P <<0. 001 <<0. 001
t —9.037 —9.656 ———— — — —
b 0. 001 0001 W SRR, P<<0.05; SiGsh R E4 I ,."P<
0.05,
x5 ZRMBAEMEHHEARLTREE (X)) x£5]
T H WA (n=42) WA (n=67) Xt /t P
P 3.366 0.067
% 27(64.29) 31(46.27)
z 15(35.71) 36(53.73)
I () 40. 014502 42.0345.49 —1.931 0.056
BMI(kg/m?) 22.02+2.26 22,662, 24 —1. 447 0.151
TGRS 1.363 0.243
Fél 19(45. 24) 38(56.72)
¥ 23(54.76) 29(43.28)
AR 5 2.724 0.099
H 17(40. 48) 38(56.72)
T 25(59.52) 29(43. 28)
& 9w IR 1.166 0. 280
e 20(47.62) 39(58. 21)
i 22(52. 38) 28(41.79)
R e 3. 496 0. 062
2 18(42. 86) 41(61.19)
7 24(57.14) 26(38.81)
A I v i i e 2.074 0.150
B 16(38.10) 35(52. 24)
T 26(61.90) 32(47.76)
ik 78 AL 0.710 0.701
B ARG 16(38.10) 31(46.27)
L2 H 14(33.33) 19(28. 36)
=R 12(28.57) 17(25.37)
FPG(mmol/L) 6.1520. 81 6.2220. 88 —0.417 0.678
TG(mmol/L) 1.5240. 26 1.5740. 31 —0.870 0. 386
TC(mmol/L) 4.1540. 49 4.2340.56 —0.761 0.448
LDL-C(mmol/L) 2.6540.52 2.5920. 48 0.615 0. 540
HDL-C(mmol/L) 1.6240. 22 1.6740. 26 —1.035 0. 303
PLT(X10"/L) 265.47440.12 279.12441. 23 —1.700 0. 092
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gxs EMPATNEIRAELBTBERIA(X)H 2£5]
i H TR (n=42) WA (n=67) Xt/ P
Alb(g/L) 35.9244.15 35.19+4, 08 0.903 0.368
Hb(g/L) 108.524-18. 26 105. 47416. 95 0. 887 0.377
CRP(mg/L) 3.1540. 65 4.0240.83 —5.771 <£0. 001
FES TEM (pg/g) 195.23428. 14 317.45+39. 71 —17.384 <0. 001

2.6 ZHE Logistic [l 943 H1 5 W 15t 97 M 45 W 4 &
TGN R UBIG S m  mEms E shin =
1.5 =0) MR AR &, LI 3 Ak 5 H P<<0. 05 Y
F8H5 (CRP 245 D& A X I zonulin, PRDX1) K
[ AR (P SRR, LURE A T ZHE Lo-
gistic [A1H 3 8. 28 Lk 50 45 R W ox . CRP, 38
55 T HE (LMW zonulin, PRDX1 /K V- AE7E £ 8 I
Gt (VIF<S) ., Z5R R, 388 DHEAK I & &
3% CRP.zonulin,PRDX1 7K F+ &5 24 12 1 55 1k 4%
AR F I A T 15 S A B fE B 2R (P <<0. 05) 5 Ry itk
— VAL M zonulin , PRDX1 B s A5 (4 &k i O T
Je&: ROC Hh £k 4 #) . S5 A7 L& A& Il ¥ zonulin,
PRDX1 (A (LA B, 25 5 B 7R L ¥ zonulin, PRDX1
KA 5 15t 97 1 4 B R R RN AL TS S o G
(P<<0.05), W6,

2.7 i zonulin , PRDX1 Hpl K& 3K -G IFA 1 20 1 15t
IR I R BRRE A 2. 6 Z I & Logistic [
Wrés B M &M zonulin, PRDX1 B BEAG 15 3h 8 35t
Ytk 45 W & B B, Logit (P) = — 7. 840 +

1% Q& s =1, G 0 = 0) IR S 55, L7 zonulin,
PRDX1 254 45 T & (1 50k & 1fl % zonulin, PRDX1
1A A I Ry A 90 A o, 22 ROC #h2k, &5 BoR ., m
& zonulin ,PRDX1 B4 PFA% 16 2l 309 35t 5 1 45 W R )
AUC B & K F Il i zonulin, PRDX1 ., 2 ffi 45 T & 1
MMPEAE ) AUC(Z =4. 282.3.713.2. 772, % P <<
0.05), WK 1.5£7,

1.0+
0.8
w0 ¢
=
0. 4+ -
Mzonulin
(@PRDX1
0. 24 ®@zonul in+PRDX1
@HFEEDES
GEET ]
8% 02 o4 o6 ds 10
1-H5RE

I & zonulinPRDX1 EEFFHDER R MK N F
zonulin,PRDX1 BE G IF G HIEHBESE B RY

ROC H £
0. 613X ,onutin T0. 931 X proxs o LI 97 M 25 I 48 B B R e
%6 ZEEE Logistic IANMEMBREEEFXREERENESE
KN B SE Wald X* OR OR 4 95%CI P
FERL 1
CRP 0. 362 0. 141 6.586 1.436 1.089~1. 893 0. 010
FEEES TR 0.589 0.217 7.365 1.802 1.178~2.757 0. 007
zonulin 0. 861 0.298 8. 344 2.365 1.319~4. 241 0. 004
PRDX1 1.117 0.419 7.104 3.055 1.344~6. 945 0. 008
gl —15. 450 3.019 26.194 — — <0. 001
B 2
zonulin 0.613 0.217 7.981 1. 846 1.206~2. 825 0. 005
PRDX1 0.931 0.275 11. 461 2.537 1.480~4. 349 0.001
gl —7.840 1. 607 23.812 — — <0. 001
T 1R AR B 2 JE A AU LYY zonulin, PRDX1 Y fRIAL RS, T )5 26 19 ROC | 28 23 H7 s — 268 To B .
x7 1% zonulin,PRDX1 EEFE I EQE MK ME zonulin, PRDX1 B & T4 EHREEER RN MNE
R AUC AUC 19 95%CI R ) SR e AR {E EAROE i
zonulin 0. 855 0.787~0.923 80. 60 73.81 6.92 ng/mL 0.544
PRDX1 0. 857 0.786~0.929 82.09 78.57 21. 88 ng/mL 0. 607
FAEES THEH 0. 824 0.746~0.902 70. 15 85.71 219.01 pg/g 0.559
zonulin+PRDX1 0. 945 0.907~0. 984 88. 06 92. 86 — 0. 809

¥ : zonulin+PRDX1 Bt Logistic [a] I 455 %1 ity J0 & HE 3R (8 ; — 2 om OB .
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Tt 97 1 45 W 9% S — Tl 52 W 245 i 286 5 1 12 1 4R E
PRGN , Ho 1% 2 I 2 KA 32 st A% | 18 10 A ) v
ISR RN BRI DR 2R R L 20 e AR T R 46 A K
PR AR TULE G, BE S R R
BAEA S | R I SR, AN T 4
I 0L P i 1) ke A DRV L T L o — TGRSR A
HEL,BERKBIRA Y, ™ E % w8 H LR
B PRI RV O LW Mayo W4 RS 45 W BE
K I Wi Y5t 97 1 435 B AR ™ I R R L (HL 25 i R K JE AR A M
Bl B E AR . IEAh CRP AR 2 VA B
97 VE 25 W 9 1% 201 BE B R FH 52 30 % 46 A o (B R H AR 240
S KO 2 T R S R AR, SO AR
PGk T 5 e R I2 e b A (G BRE . DRk, 4% T v
T B VPAG Tt 07 1 45 W A e 5 0 2R W0 EE B L X 42 R Tt 9
PEGE I R B FIRITROR 2 0 E 2L,
3.1 zonulin ATRES S5 BH L MR LA KR
zonulin 52— 5 2 FLYNE 70 W 19 B B 8 R Zot 4544
A W24 T BE AL, (04 B 38 43 W 2R 1 B T 3l a5 T /)
1 65 B ot B T e, = 5 W 0 05 L JHF U 98 3 A v X
G RBIIR B KA R TR R AR )R- el
o RV AE IR T ST M SE B 9T & B, zonulin E
9 B 1O LR FBE 1LYE Hh KOE TR, 5 R R T
FEJE S R R UG AR SEN . zonulin 78 58 2 U H# 1ML
WEHAKCET BB EA R B M zonulin
TR T8 B 7R LA AE S PE Al v 2L A8 2
BV TE A A bR . BRI MR LS I 48 B 3 LT zonulin
IR B At e 52 3 TH i, BLR BB G IR 97 1T R AIC I8t
Yo V25 W 98 B 38 L35 zonulin 7K P, #78 zonulin AJ A
VIR LIRS A oy T i R AR 7k =k A N 1 &8
LS I3 zonulin 7K & T X MR 41, 5 BR AR
SR GE 45 AL, $2 7R zonulin AT BEAE 97 P 4%
R KA LR R AR K HLE AT Re 2 R
zonulin 2 41 ] S5 %% 3% 2 19 A= BT 500 Al 3 ok 0
Jip 38 3 375 P L 52 fig 38 B B T RE L 6 9 PR 4 g o
RIEAEH . BAh A BF 5T K B 305 1 45 i 4 KR
2252 J5 i EOEE IR T R L AL 2 zonulin B R
KAV B F AR E— A IESE T zonulin 5 395 Pk
iR B,
3.2 PRDX1 WRES 5 WG HSEM RN EL kKB
PRDX1 & HAL WG KR SR 2 —, FEHFAE T
B A RS A T-kB.p53 RN T4 A
T R 240 R AR R L A A L G AR R T R B A
i B R A5 B R S E b PRDX &2 R, B
S EE R % VI Y . M SE & B, PRDX1 78
Bt 97 1 45 I 4 BB A R BRI i b 2 s R s, TR
PRDX1 A 417 il 15t 475 14 25 W & K B b Bz 400 J 1 4% A
ST FNYR T, T R R B A &5 i 14 R EE L SR T

Mg R AR PR TR L W RURZ R
BTG 2h B B S AR I VS PRDX1 K F FL G
BRI KW 3% A W B GE ORI Bl PRDX1 /K-
Sk . KW % A & 8 2 OF A G, 2 I
PRDX1 W] Jz e 5 & 95 £ 5 952 o ik Joe % iy i 25 L 2
JEP B Ah L SR TE 9 R LTS PRDXT K Al
BRTA K 35 A DA B30 340 o T ARG £ B L LA T
ST P ER AR T A R £ B 2 #2713 PRDX1 7K
R W 5 E P 1 s B T T A R R i 2 I T e 1
EFERRTT, T PRDX1 7E £ F 48 5 1 7 0 h 5
Es A RER B B RN R R RIE, R
e WL 1% PRDX1 /K F s TxF 4. 5 ik
WFFE 45 AHAT 488 7 PRDX1 2 5 T Btim 45 W
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Levels of serum CGRP,sIL-2R,MMP-2 in patients with different severities of
chronic atrophic gastritis and their relationship with Hp infection
Na Zhenzing' ,Wang Hongdong' ,Fu Yan',Gu Xue’
1. Department of Gastroenterology ;2. Department of Laboratory Medicine ,the Second

Hospital of Heilongjiang , Harbin , Heilongjiang 150028 ,China
Abstract:Objective To investigate the serum levels of calcitonin gene-related peptide (CGRP), soluble
interleukin-2 receptor (sIL-2R) and matrix metalloproteinase-2 (MMP-2) in patients with different severities
of chronic atrophic gastritis (CAG) and their relationship with Helicobacter pylori (Hp) infection. Methods A to-
tal of 207 CAG patients enrolled in the hospital from May 2023 to May 2025 were selected as the study group,
and they were divided into mild group, moderate group and severe group according to the severity of the condi-
tion, Hp-infected group and non-Hp-infected group according to the Hp infection status. Additionally, 207
healthy volunteers who underwent physical examinations in the hospital during the same period were selected
as the control group. The enzyme-linked immunosorbent assay was used to detect the serum levels of CGRP,

sIL-2R and MMP-2 in all subjects. The automatic chemiluminescence immunoassay analyzer was used to de-
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