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A2 BORE B SF LS Zonulin FiT Claudin-5 #iA KFE 5 kA
e AlRE AR 7™ SRR B A DG PERFoE
FAN, & &, fRES CRRITES =B MR R, RIETIEE 164000 )

H E: BW WitHA o As (SZ) B a#FiE% G (Zonulin) . B F#EE% G 5 (Claudin-5 ) & AKF 5k
KREEREMNXR, FiE #®BF20195F4 A ~202F4 ATERITES ZERMILH 98 4] SZ £ % SZ 28, vA 50
ARG B B TR 4R, SRR B BR S 95 R W 55 36 ( ELISA ) 48 #2374 Zonulin, Claudin-5 /K-, 58 Pearson #8 5% %
#r fo % Zonulin, Claudin-5 %5 SZ % 16 R 35 #7449 % &; Logistic ¥ 547 SZ & £ 44 %0 B &; KA 2 iXF T4 42(ROC)
Wy & o # £ Zonulin, Claudin-5 %7 SZ 495 Wi th 1, 4558 SZ 4L £ % Zonulin K-F (7.91+0.52pg/L) & T3 4L
(2.31+0.24 pg/L), fo# Claudin-5 K -F( 12.17 +2.34 ng/L Mk T 2F BB 20( 26.78 + 5.15ng/L ), £ 7+ LA %it 5 & 3L (1:=72.235,
23.740, 3 P<0.05). MMEAMEEIRE L (PANSS) 49 E . flkfe HEEIRFES . — AR FEIRFES S o
7 Zonulin 2 EAAX (7=0.660 ~ 0.720, ¥ P < 0.05 ), 5 f# Claudin-5 /K-F 2 fi 48X (/=-0.720 ~ -0.622, ¥ P < 0.05) .
A2 Zonulin /K-F . PANSS #F5 %4, MMEEIRIFES . — AR P RFS A Hm SZ X AW AR E %, Claudin-5
ABRPEE (3 P<005) ., €k Zonulin, Claudin-5 B4 SZ # AUC (95%CI) %4 0.932(0.891 ~ 0.959), & F
7 Zonulin, Claudin-5 3% 49 0.814(0.779 ~ 0.847), 0.846(0.811 ~ 0.882), =% EA %t &L (Z=5.145, 4.210,
¥ P<0.001), it SZ &# 7% Zonulin K -F I+ & A Claudin-5 K-FHAKL SZ & 454 m K9 E A %, 7% Zonulin
Fo Claudin-5 B&A-4| xF SZ B 4% & 6934 Wi 18,
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Study on the Serum Expression Levels of Zonulin and Claudin-5 and Their
Correlation with the Severity of Clinical Psychiatric Symptoms in
Patients with Schizophrenia

HUANG Chunming, PAN Xin, ZHU Xihua (Psychiatric Intensive Care Unit, the Third Hospital of Heilongjiang
Province, Heilongjiang Bei’an 164000, China)

Abstract: Objective To investigate serum levels of Zonulin and Claudin-5 in patients with schizophrenia (SZ) and their relationship
with the severity of psychiatric symptoms. Methods 98 patients with SZ treated in the Third Hospital of Heilongjiang Province form
April 2019 to April 2022 were selected as the SZ group, and 50 healthy people who underwent physical examination were selected as
the control group. Enzyme-linked immunosorbent assay was used to detect serum levels of Zonulin and Claudin-5. Pearson correlation
analysis was used to analyze the relationship between serum Zonulin and Claudin-5 levels and clinical parameters in patients with SZ.
Logistic regression was used to analyze the risk factors for SZ. Receiver operating characteristic curve was used to analyze the
diagnostic value of serum Zonulin and Claudin-5 for SZ. Results The serum level of Zonulin in SZ group ( 7.91 +0.52 . g/L ) was
higher than that in control group (2.31 + 0.24 . g/L), and the serum level of Claudin-5(12.17 + 2.34ng/L ) was lower than that in control
group (26.78 +5.15 ng/L), the differences were statistically significant (.=72.235, 23.740, all P<0.05).The total scores of Positive
and Negative Symptom Scale (PANSS) score, positive and negative symptom scores, general psychiatric symptom scores was positively
correlated with serum Zonulin ( = 0.660 ~ 0.720, all P < 0.05), and negatively correlated with serum Claudin - 5 (= -0.720 ~
-0.622, all P <0.05).Serum Zonulin , PANSS total score, positive symptom score and general psychopathology symptom score were
risk factors for SZ, and Claudin-5 was a protective factor (all P < 0.05).The AUC (95%CI ) of serum Zonulin and Claudin-5 combined
for SZ diagnosis was 0.932(0.891 ~ 0.959), which was higher than that of serum Zonulin and Claudin-5 single diagnosis were
0.814(0.779 ~ 0.847), 0.846(0.811 ~ 0.882), respectively, and the differences were statistically significant (Z=5.145, 4.210, all

P<0.05). Conclusion The increase in serum Zonulin levels and the decrease in Claudin-5 levels in SZ patients are related to the
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severity of their mental symptoms. The combined detection of serum Zonulin and Claudin-5 has high diagnostic value for SZ.
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% H i S TP e A b RS, RIAZISE . 248
FARUES B BB AERE AR, S R I AR T
AR, Sz R R, B iS W 2K
O S A R VEAG, = UL RS I A
Fri&¥. A (Zonulin) E—Fh Zot 5%, 4
el s, mmpLARRZ: | MR e hne P,
WFo M, R SIBE . ZEhRERT . [ ARE Kok
FEZ5 R LIMTE Zonulin AKCEF e W, B840 5
( Claudin-5 ) F:H 2wt 2K 11 J& T Claudin KR 5L,
Z 5 A 2 ) R Rz, BRI RUK A i
i b R 4 ) o R i B 5T R, Claudin-5
SR I B SRR RO W I BRI E N, KT
RE R AR S5 T R ORI R . 22 K T A AE S5 48 S
PG L SANERE S Mo A 06 ), Bl SZ iR
IM3E Zonulin, Claudin-5 7K S & S AN . ABE
0T SZ H 1L Zonulin, Claudin-5 7K - 55
FER T EE R B A O R S W (L

1 #MR5HE

1.1 R % EFE20194E4 H ~ 202244 AT
BT S = BEBEfi2 1 98 1l SZ M35k SZ 4.
PAARE: OFF AR ERSE S5 FM (585
F% ) (diagnostic and statistical manual 5th Edition,
DSM-5) ' SZ 2 Witiif; Q4> 18 %; @)
WER; @BF AR R EZAEATIRTT; O
5 B P 4E Atk 7 % (positive and negative syndrome
scale, PANSS) 70 = 60 7y, fEBstnifE: O8HE
] B A7 AR B AR E . PDARAE SERS e s @I &0
G im A BE . A SR REEMRE; @I LN
RGP . BSRORTE SN AE; @IF R SERHE
R . BRI IhAEREAT 4. SZ 4l vh 1 57 4,
Ve 41 ) FIAERR 2923 £ 6.17 %5 F KR
A58 22.36 +2.28kg/m>, LA 50 144 46 A4 1 BE A
XA, Y0 SZ, HWABAE. XUAHBERG . fhEE R
GE P g St B LA P 55 . b B3Pk 28 ), Lok
22 fhi; SEXIAEES 30.06 £ 6.08 %5 KR 5L
22.17 £ 2.16kg/m’, BHALPE . AEWEY . MR HR 5L
6] He A, 22 53 I8 H2F 8 X 17'=0.063,0.778,0.488,
¥IP>0.05 ). A BIBFFE 3T G4 B 2 B A [H =45
AWFFE Ol B BEfe BEZE 51 24t ifE (2023-R078 ) .
12 MELXA  ZonulinidH & ( FIERAAA ),

185 LZ-E029664 ) , Claudin-5 &7 & ( .08
N, B9 XYU-HO1761 ), BEbRAS ( SEEEE AR A,
H145 RT2100C )

13 Fik

1.3.1 Il 74 Zonulin, Claudin-5 ¥ : I SZ 20 A
Bek HE = X R XY H 25 I8 %k il Sml,
4000 r/min 2.0 20min, 042 10cm, 435 g,
KR e W Bk ( ELISA ) K IfiL i Zonulin,
Claudin-5 7KF-, DB G S Ui Bk T,

1.3.2 GERMAE . EEMFIE T A BRI . PR, R
K G EIH AR 0k =B (TG) .
SBFEEE (TCH) | R IR & H - B EE (LDL-C )
M % FE NG #E 1 - IR & B (HDL-C) o Xf SZ i
T PANSS P43 LIVEAG Sz g st 7, s
PANSS &3, BHMERERPE o MR T4 . —
FEIREEPESY, 0 BoB , s ™

1.4 %it F 54  {fiH] SPSS 25.0 #AF Wi, it
ORISR + FRifEZE (X5 ) FOR, AR HECR
FHASEAEAS ¢ K56, THECTER LI (%) Ko, 4]
FLBCR 7 K AR Pearson AH 20T o
Logistic [T1H 7075400 SZ & /EIIN K, ik TAE
FHIE (ROC) &4 Habn %t SZ iz Wi (8.
P<0.05 J2EFHAGIEE L.

2 R

21 Szaabsmals kAR Wk 1. SZH
1M3%% Zonulin 7KF-, PANSS 143 543 . BHEFI B
FEARTEST . — 8RS feg BE 22 IR P2 i3 T BB AL,
3% Claudin-5 /K EARTXIRA, 225 BA S+
B (¥ P<0.05).

2.2 fi% Zonulin, Claudin-5 55 SZ & & 454 2 Kk =
FAZF M9 A KM Pearson AT PANSS 4>
Sy BAMERIBAPEREIRIT A . — Bk el B2 AR
P45 13 Zonulin £ 1EAHSE (7=0.660, 0.712, 0.720,
0.681, ¥ P <0.05), 5HIME Claudin-5 &2 i A K
(r==0.720, -0.701, —-0.622, -0.674, ¥J P < 0.05) .
23 SZRAMFaRFELAT W2, DREREERAE SZ
AR (1= %, 0=75) , LA Zonulin, Claudin-5
FAERGHREIRITS3h A AR i T2 R Logistic [F1J54)
Br, 4559 R0 Zonulin, PANSS PE4ME45 . B
ARVFSY . — RSP IR ARER P25 SZ KA G
Rz, Claudin5 24P HER (B P < 005)
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*1 SZ A RAIGKSELE [Xts, n (%) ]
%l SZ 4 (n=98) XIRAL (n=50) e P
FMR A 6(6.12) 1(2.00) 1.249 0.264
TG (mmol/L.) 091£0.15 0.87+0.13 1.603 0.111
TC (mmol/T, ) 391070 3.85£0.66 0.503 0.616
LDL-C (mmol/l.) 230+051 2.38+0.55 0.879 0.381
HDL-C (mmol/l,) 112031 1.19+0.35 1243 0216
PANSS #1143 (41) B 11447 +31.62 44.60 +10.58 15.175 < 0.001
PRREAEIR 70 28.16+5.24 1217+1.22 21.252 < 0.001
BRIy 2581443 1122150 22,604 <0001
— RS MR B AR P4 60.13 + 17.65 20.87 +2.46 15.626 < 0.001
Zonulin (pg/l.) 791052 231024 72235 <0001
Claudin-5 (ng/L) 1217234 2678 +5.15 23740 <0001
xR2 £ & Logistic B34 47 SZ Z MR MME R
ES Mk i B SE Wald P OR 95%CI
PANSS T4 541 JRE A 0.466 0.123 14354 <0001  1.5% 1252 ~ 2.028
FPEARRIT > JE A 0.463 0.119 15666 <0001 1589 1258 ~ 2.006
BAPEAE AR5y EYER I 0378 0.282 1.797 0210 1459 0.840 ~ 2.536
— RS AR 4 JR{EFA 0.267 0.068 15589 <0001 1306 1144 ~ 1492
Zonulin JRESEA 0472 0.152 9.463 <0001 1.603 1.190 ~ 2.160
Claudin-5 JR{ERA -0.550 0167 10847 <0001 0577 0.416 ~ 0.800
2.4 2% Zonulin, Claudin-5 Z B¢ A4 M) xF SZ ) 3 e

a3, K&l 1. il Zonulin, Claudin-5
1B 4 I X SZ 12 Wi i AUC (95%CI) & T Il v
Zonulin, Claudin-5 FAIIZWr, ZREAFK I ¥E
X (Z=5.145, 4210, ¥ P < 0.001).

F3 I Zonulin, Claudins REXEHNRT SZ HRSETHME

WiH AUC (95%CI)  Z9B4R%0 etEBusi WU Fh
Zonulin 0.814(0.779 ~ 0.847) 0478 802 o/l 0626 0852
Claudin-5 0.846(0.811 ~ 0.882) 0.601  1324ngl. 0726 0875

BRI 0.932(0.891 ~ 0.959) 0.752 - 0912 0.840
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1 IMi#& Zonulin, Claudin-5 REXEHNRT SZ HISHHME

SZ JiE NZEH UL pf ZKG M A, BRIV FIN
SEURPIEGE 4 120 U7, BURBOERR, HiE2 Y,
H AT PR b 2R s . RS PR #E 4T SZ 112
Wi, WMICE MM AEYEFRRR, IR 255 PR g
s 2 B L e R TR 2 P WF5E Sz RS K&
W IE PG AR Y, HA EEIGKE L, SZ BR
ANAIL AN B, H AT s 2 SRR R 3R
HZ RS SZ B & AR ., SHRAEN IR
B Sz W R Y, T UBMIAYY, BB TR
PR E AR, 3% SZ ML IER Kk Ak
BbE, AL SZ HBIRBUOEE.

Zonulin & ZE A E I AE QLR
AR T RMG . GO, BAEL ST, B
C s WL sh 38 1 e 24 L HEW T A 55imm v, =
55 R g A0 A M RN SR A R B R U g R
B, Zonulin 1Y 574 ik TH = REAE 5 | E 1 2 A H1 )
RESE RO, SIAA AR . BT/R 261 BRI S 2R
FrvEgdm o 2w U2 ARWFgE h, SZ A LT
Zonulin FFi . AR, SZ A MIZIE A
K251 Zonulin ZKF-THE, FESZ LA
oW, Ml YRR ARt T RE S A e Y
SEEEME, B0 L R A Zonulin BEELIE N,
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R BB A A RN, MR IR R A B
B B RORARAE P40 405 PR A 28 2R G i B
S G RGERIERIT AR, HAEYIRE - W - T
RS R AT SZ kA RiF R, SZ
BF MG Zonulin 5 B Z W IHREEEA Ko b H R
PR, Zonulin AE % R4 1K ML Ak 57 P 14) 56 M, o 0 o
LRGSR RIEN, N SZ BFH IR ERE . o
552, Zonulin 7] i 8 (A BERG SZ2 14 -2 e i
R K T3k (EGFR) , 127N 4l
V) 0 I T i, 88 o o o o 1% 30 35 1
HE— A B0 A 2 E R S e IV, TN AR 20
BB RE RAERG U, BEAh, Zonulin i B8 [A] 42252 1
B WA AT, BN B B A TE R PERRAIR
H2FH R, Zonulin Y 7K-F- T 5 BEAS 8 3 4 U
R PE R E Y RS, 3505 A B A0 I A N
FE AN, B B B A, A R GRS
e AR Y AR R, I Zonulin JEFE MR
SZ KRG HE, RN Zonulin Fi = REASIS
hn Sz W kAN . AP HEE, CXC #EfbH ¥
3 I ALEENS 7B T Zonulin (935, 4k
75 5 B AN A S e e AR B R R A | AN RS A R
HERTIE -y, ANE 1B SRR KI5
W, INE SZ BEMNALIT A SAE Y Y A
N BRI FRIE S, R CXC #1324k 3 3L
J BEAE 1061 I L Bz 40 M B Zonulin, 3 8UHE R 43
TP 7 88 13k T, Toll FEZ 1A HI 1 40 A
1| ZAREEZARN R 5 S8 S22 2100, 38 A
LU 9 E S i 2 s U Rk, SZ B LT
Zonulin /K FF s, HK T & GE N & o R 1 fE
B, EH SZ MiEbREY) .

Claudin-5 J&43 15~ 23kDa By S5 45,
B P Rz 40 i L i BB 2 1 B 1 S Al il Ah 3L T R
HANZEEEE A TV B R EAE R, 4R
i 5 s f 3 g M U WFSE R, Claudin-5 JE K 1Y)
rs10314 {3 15 (1) B A% AT R 22 S FEAIK Claudin-5 1935
ik, St g gD Sz WA AN, JEETER SZ
AYibrky U ARG, SZ B I Claudin-5
IR, X5 BEAE A 55 R I8 25 S AR L 1Y, fH
IRNARY SZ B>, L 50 ], AWFIETER
KEEA IR FiE—HESE SZ & M3 Claudin-5
IKFEREAR, #2758 Claudin-5 ATfiES 5 SZ kL. Bt
¥ W], Claudin-5 12 5% 56 K E A7 T A8 e Ak
22q11.2 XA, Z IR Y R ER B IR 2 A
PEBERFAIX Claudin-5 BYFIAKF-, T SZ BE FIAinT:
J¢ )2 Claudin-5 438 15 F 0 BE 0% 38005 i 4% Fn il 45
PR X P DR A, B TIORS it 2 S A A KU 1
AWEFEH, 1% Claudin-5 5 SZ AR IE A X,

MR, Claudin-5 £ 3% 35 T 14 AE 98 B IA i 5

Jr R A e e, 10 Ak 2H 2 b £iE 98 240 B AL - an e

WIEH T o, AU R -6 FFHIKF, FHph2

M B DI REREAT , JIEE SZ B iy ™ E AL Y,

A F K, Claudin-5 1Y 38 B BE 5 35 48 i

0L J 3 38 A, ik P B 200 RS, R A

P ANMATRI RGBS 37 1 Ak B, e A e A

X RGE, L G0 B 1 I X V7 224 48 )

B R B, AWFFE, LT Claudin-5 JE52 0 SZ

RAERMRIHEZE, RW Claudin-5 78 4E 55 11 5 i

ZUIEh R EE I EM . S SR R

B, SRR 2 48 1] 00 6 /1N BROR i+ Claudin5 £

F 3K 5 B 5T BRI 1l il 5 F A IR /N BRAT A AR

b, RNz FNCICRERS . BT 85, B
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K, ECHEERL ) I 5 B A 25 W) n] RE MR SZ IR

MPETEIR T % Y. ARBFFR 45, 1Y Zonulin,
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TR AT BAERER T, 8 Sim R EE AR RLSA
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