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Abstract

Objective: This study aims to investigate the clinical value of PTX3 as a biomarker for evaluating dis-
ease activity in ulcerative colitis (UC). Methods: A total of 134 UC patients and 40 healthy controls
were included. Blood samples were collected from all participants, and colon mucosal biopsies were
taken from 8 UC patients and 4 healthy controls. Serum PTX3 levels were measured, and CD86 expres-
sion in colonic macrophages was assessed. Clinical data of UC patients were also collected. The differ-
ences in serum PTX3 levels across various disease activities of UC, along with the correlation between
PTX3 levels, inflammatory markers, and macrophage CD86 expression, were analyzed. Results: Se-
rum PTX3 levels were significantly higher in UC patients compared to healthy controls. As disease se-
verity increased, serum PTX3 levels gradually elevated. Severe UC patients had significantly higher
PTX3 levels than those with moderate UC, and moderate UC patients had higher levels than those with
mild UC. Serum PTX3 levels were positively correlated with inflammatory markers such as ESR, and
negatively correlated with ALB and HGB. ROC curve analysis showed an AUC of 0.977 for PTX3 in dis-
tinguishing UC patients from healthy controls. The AUCs for PTX3, FC, and ESR in differentiating mild,
moderate, and severe UC activity were 0.825, 0.927, 0.842, and 0.700, 0.720, 0.671, respectively. The
combined use of PTX3, FC, and ESR to predict mild, moderate, and severe UC activity had AUCs of 0.986
and 0.805, respectively. During the active phase of UC, CD86 expression in colonic macrophages was
significantly higher in UC patients than in healthy controls, and it positively correlated with serum
PTX3 levels. Conclusion: Serum PTX3 levels in UC patients vary significantly across different disease
activity stages and are strongly correlated with inflammatory markers like ESR. PTX3 may be a valu-
able adjunctive biomarker for assessing UC disease activity.
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1. 51§

4G W %% (ulcerative colitis, UC)F& i1 22 A ZR Unist Al S5 S . SoBe iR 1Y 7t W SL 3RS i A3 ] X
SRS R SEVE B AL, SORALEIAET . ARG EZRR T RN SFRTE, DUE.
75 AT SR FO R BRI, 1208 2R, RIDVRAIEIMBE RN T (1], EERRVEH N,
UC KR E LT @S, AMUBEBHF @A, WINEEH L2225, ByradH2]. Harss ik
2T UC Wi Agm Al i) 2 B 772 — o LB E 3 b nl 5 B I R 22 2R 1Al UC B 1
L7 Rk. PTX-3 e—fMKIIEA, Wbk BT, AR AEEREAR AR SO AL A, LA B 28 0 4
MEBR T, REMERIEERAE AL . T PURBREE . R TAMARGE . TS T R R A A R P 3], A
WEFLRWIMTE PTX3 /KF4E UC BH SRR e LR, H UC BEAEERAEM BT —Fh, H
IKPELHTREAR[4]. HATVFZ MR UC KAEK RS Wil e I A % . MR A2 i & e b K
FAAE, AR ME ORI R b (OGS A A, 5l 4 RF M1/M2 B B R0 AR AL 1) PR RE IE R A, B
W 2 A A SR A FT e BUB R S RN SAEFFEEAN AT, EIBR UC SRR R [5]. WGl E PELs
xR b BN E N R 2, fORERAES S UC RIREMKRIETE6]. 72 UC i&ah, ImEEE A
JEEREAR 2 Oy M1 R, M1 BRI R RFAE A v R IA T H SR B & (MHC) 11 25, CD8O0.
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CD86. CD38 1 TLR4 [7]. HATMLIRTT PTX3 5 UC HH Bkl E VR4 M1 BALE RO ST . AHIT
FOHTILTE PTX3 /KPAE UC B SR ARG sh B 22 5, VPR g PTX3 K5
IR AT M1 B AAR B CD86 FIARIFHTE, BAEN UC 12 W 505 il 3 W M 3R AL AT B 4

2. ARFNTE
2.1. HARMNHR

AHEFNAE 2023 4 9 H 2| 2024 4 9 AL HEEIFBUE N2 UC EE 134 B, T f
BE A A IR 40 9] 15 — B BAEAT 45 W Be ko 25 1R f e N BFAE X HERZH . g A\ b if
(1) Fré CRIEMERE W 567 1R L2018 4F < b)) 1 UC HyizWibsitk, 12 UC R
(2) BZ4 R AN UC B . (3) FRTE 18~70 X 2 18], HEBRbrE: (1) RUIHZHAN UC 838 HikR
UC Wighr: (2) &It E st FAR A R, AR B £ S A DG AR VRO B G IF % Fh 2 gk
RIS (3) IMIR(E BEUE R = A 4 A e

22. &

2.2.1. BiEEE

IR RGUREND UC BE GRS S . 0B E N . WRFE. FIZ5 5. WM.
AL MR E FEE(body mass index, BMD)ZE A B, 1033 Mayo vF7r K SRIG = FEbr i 3(F 45 P A 40
MEPIFER. C RNMEA. /MR B 4014 (white blood cell counts, WBC).  Ifil £1. & [ Fl [ 25 [ 1)
KIS 2R . ARIEIGIARREIR . 458 FRIRRIL, S 10 401 B ERAE 250 1) TH AL I RHEEITIE PR VRO
K R PR RGO 1), % UC 35y 3 4 BRIEE0(28 i) HHEEVEBN(5S 151)Fl & 3 2l
(51 ).

Table 1. Modified Mayo scoring system for evaluating ulcerative colitis

% 1. 1& UC MR Mayo 159 R %t

i (> 145 25 34
ok - " s . - . . Ll IE 5 HEAE R 2
HEE KB B WIERHMEXRECE N 1~2 ®/d  WLIERHAME RECE i 3~4 d 'S Yo/d sl
{5 1f1 x /b3 43 sk 18] H B0 R R It 43 Hsf 8] H B e R I — B H LA If
THRA X IR AR i ==y I A > )
AL e %EEE(ZLEL 76 17K i Eiﬂii—ffﬁjz(élﬁi\ mlizj&%% i@fﬁ}zgﬁﬁﬁ
BB 5 ) Z. B B L. J595)
EIfESARE e EW ® i 5
v oar B2 RE AT A S RPN HME R R b ISR 1 RPSCEN M o EITSAE
WG 3 WihriE: 2l 5t T IR SN B B A a4 AN A R D, WA 4G A R IR 23038 RIVIRE; &
TNEIZ A, <24 HERIUWESY > 1 5 AIRIREM, 3~5 5 NBREIES, 6~10 4 A EIES), 11~12 4 NEE
EN

222, SLIEFR
157 FH THEFEER 9 928 MR B S50 I 5 I3 PTX3 7KF, A Sy L 234k 2207 vk e S5 ki i CD86 Rk & .

23. GtFERE

K SPSS27.0 BAE X HEREAT S it 0, 48] GraphPad Prism 10 #4424+ B2, fdH Image-
Pro Plus 6.0 F X} e LU Gt b AT e B M. SR Shapiro-Wilk £ 56 PF Al 1 SR HUAE L = 1 IEZS
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P IESOMESAA LRI E + brvEZ (mean + standard) R~ , 3 1E 2570 A0 B W A A7 B (09 4347
HIAEE, IQRYK IR, 1ELL. IEASAMPRMIFEAZ Rl Student’s-t #3744, JE RS AmEE N
B Mann-Whitney U Fr30 47 ELE . e PEGERH LB R 5k se . 2 4H 18] 1 B LA FH B R R 7 22 99
Bro IERTAFEARIF ML Pearson ZEVEFHIC 3, AR IER 0 ATAREANIE ] Spearman #EAH K 73 #r .
KHARF R Z K E Logistic [FIHG TR UC 38 B0 i sh s m R R . K 23 TR
FE(ROC) £ 43 HT i3 PTX3 S HA I 2= 48454 UC FIZ Wi E. P<0.05 BHAAZE R BB =
S F*P <0.05, **P<0.01, ***P<0.001, ****P<0.0001 F/xA[A )8 E KT

3. &R
3.1. UC BEANOZEEMIEKREFF =
% 2 0] A2 E S DA REE A . UC B3 IILiE PTX3 /KT 5 Bexd B ZHAH EL B B 5, PR

b2 5 B it 2 3 (P < 0.05). PRALEFHEER . M. BMI KO SR 7 I 2 5 B4 8 (P >
0.05). BtAk, 3 3 A7 WLIMIE PTX3 /K°F. Mayo iF4r. ESR. FC. ALB. HGB fE5Ei%sh. o s
HJEE AN UC B = 2 (A L84 3 1 2 5(P < 0.05).

Table 2. Demographic and clinical characteristics at enrollment

2. NEMEAOFEMIERELER

N 2258 M PRAFAT UC (n=134) HC (n = 40) P
IR (F) 50.00 (34.75-57.25) 46.00 (35.00~50.75) 0.069
PR3/ 40) 72/62 21/19 0.891
WA (%) 35(26.10) 11 (27.5) 0.862
BMI (kg/m?) 21.43 £3.64 2148 +1.52 0.889
175 PTX3 7KF(ng/mL) 6.57 (5.80~7.31) 4.09 (3.22~4.61) <0.0001
P ¥ (%)
HE#(E1) 10 (7.50)
o245 W 9 (E2) 59 (44.00)
Tz 85 % (B3) 65 (48.50)
PRIV BN (%)
BIE 28 (20.90)
i 55 (41.00)
HE 51 (38.10)
H a1 8 1087 2590(%)
SASP/5-ASA 116 (86.57)
G Y5 H ) 5 7 (5.20)
W= 29 (21.60)
A=Wl 33 (24.60)
FHopth 4 (3.00)
TAFE(EF) 3.00 (0.60~5.48)
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Table 3. Comparison of clinical parameters and serum PTX3 levels across disease activity strata in UC

F+ 3. UC BEImAERR. IUE PTX3 KEETREERENE S REERIELR

BR B (n=28) HE (n = 55) HEFE @ =51) P

PTX3 (ng/mL) 5.49 (5.24~5.94) 6.50 (5.81~7.16) 7.20 (6.63~8.26) <0.0001
Mayo score 4.50 (4.00~5.00) 7.00 (6.00~8.00) 11.00 (11.00~12.00) <0.0001
CRP (mg/L) 1.77(1.05~4.41) 14.72 (5.71~32.37) 60.21 (28.15~103.11) <0.0001
ESR (mm/h) 9.00 (7.00~14.75) 28.00 (17.00~41.00) 39.00 (25.00~71.00) <0.0001
FC (mg/L) 81.84 (55.17~134.45) 669.70 (455.26~1000.77) 1113.59 (860.99~1382.40)  <0.0001
ALB (g/L) 4124 +4.77 38.26 +4.77 32.69 + 6.35 <0.0001
HGB (g/L) 123.00 £ 16.85 108.00 £ 10.48 94.55 + 16.32 <0.0001

3.2. M3& PTX3 /KEE UC AR RIB ML B & B &2 E R o4

1(A)E7R, UC B MIF PTX3 /KA T X A BT m, 25 B8R (P <0.05).
ARG s UC g 2 1Al PTX3 /KFHILL, RSB E KT EEsIP < 0.05, K 1(A),
TSR E T H VG Sh(P <0.05, & 1(A). Ak, Ff. L. AWM. 256 HMEIRT LR
JRTa L UC & Mif PTX3 KFIC W FE A P > 0.05, & 1(B)~(F))-

(4)
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JHS AR UC B3 i PTX3 /KPR . (D) RS AERAEE UC B3 1M PTX3 KR, (E)UC &
# MiE PTX3 AP SER AN (F)UC B IfliE PTX3 /KF 5R R IA I . SR (i %t £ brufkz
B AL (U oR, 4R HLB AN 22 540 Mg Student’s-t £ 3 B Mann-Whitney U ¥ 56 . AHSCIE 73BT
i i} Spearman BRAHICHE S . *P < 0.05; **P<0.01; ***P<0.001; ****P <0.0001,

Figure 1. Serum PTX3 levels in UC patients vs. healthy controls and across disease activity levels, and associations
with disease extent, smoking status, steroids use, age, and disease duration in UC

E 1. I3 PTX3 KEFE UC FERXTB 8], ELFREFEEIEZEURS UC EE&EFEE. 2EFW
B, BEFERHE. 8. BIEZENXR

3.3.UC BEME PTX3 RIASKFHE XGRS HHEXMHAR

UC &3 i PTX3 Rk 5HWAHKIGR S EA R MM FOLE 2). B 2 Box, IfifE PTX3 7K
SR LAl UC S5 S LR IR AR Mayo 373« CRP ESR. FC R IEAZE, 15 F* {55 ALB
HMITHGB 2 5AHK (K 2(A)~(F)). IMLiE PTX3 /K¥15 PLT 1 WBC Jo & ZHHRME(E 2(G). 14 2(H)).
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Figure 2. Relationship of serum PTX3 levels with clinical parameters in UC patients

B 2. UC BEME PTX3 RASKRBEXIGRSHHIXR

3.4. BRARMBEREASIRER UC HIRIWE R

Table 4. Single factor analysis of influencing factors of UC

F 4. UC BREE RN EE RS
Variable B SEM OR (95% CI) P
Serum PTX3 (ng/mL) 4.058 0.849 57.853 (10.953~305.585) <0.0001
4 5] 0.820 0.394 2.270 (1.048~4.916) 0.038
Age (y) 0.024 0.013 1.024 (0.999~1.051) 0.063
BMI -0.181 0.051 0.834 (0.755~0.922) <0.0001
Table 5. Multiple factor analysis of influencing factors of UC
5. UC BRRE RN EZE RS
Variable B SEM OR (95% CI) P
Constant -17.177 6.508 0.000 0.008
Serum PTX3 (ng/mL) 4,145 0.980 63.121 (9.245~430.952) <0.0001
PE5 1.546 0.924 4.694 (0.767~28.733) 0.094
BMI -0.177 0.154 0.838 (0.619~1.133) 0.251
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UEAh, FRATSRA B R e R IS PTX3 AP PEHI. 4EE . BMI 20 3I% UC BRI
M, 45 R BRAE RS A AR 2% UC FEE R — @ Rk 4), P72 R&R a8 ElH
38T, BATKIL PTX3 52 UC Bl ML G K 3= (GE 5).

3.5. ROC BHZiEfE M55 PTX3, FC. ESR Xt UC RSB {E

ROCIIZ ROCIIZ ROCHIZE
1.0 — 1.0 1.07 —
038 08 0.81
% 0.6 i 0.6 1 0.61
i % I
® 04 LI B
02 02 0.21
%0 02 04 06 08 10 9%0 02 04 06 08 10 %%0 0z 04 06 08 10
1455 1-F¢ M8 1R
Hof FH1 2% HH 4050 AL AR o o 2R G0 A A B o FrER 4 s AR A

(A I PTX3 2 UC B 15 ROC k. (B) IiE PTX3. FC. ESR £l UC H¥F . F K ROC
Mizk. (C) M3 PTX3. FC. ESR 2Wi UC B . FEEHHFEN ROC k.

Figure 3. Serum PTX3 and clinical indicators for diagnosing UC severity via ROC curves
B 3. Mm% PTX3 RIERIEFRSET UC f1EHY ROC #hiZk

Table 6. ROC curve of serum PTX3 for UC diagnosis
6. IMJ& PTX3 iSWT UC BEHER ROC #hLk

Ei=pan AUC AUC 1 95% CI R fekr AUC AUC 1 95% CI R
PTX3 0.977 0.952~1.000 0.993 0.900 0.893 49 <0.0001

Table 7. ROC curves of serum PTX3, FC, and ESR for distinguishing mild to moderate severity in UC patients
F 7. II3E PTX3. FC. ESR 2l UC BER. HERER ROC #hLk

Ei=pan AUC AUC 1] 95% CI R (%) FESBE (%) 2B IR H S ER A ALIKIEN P

PTX3 0.825 0.733~0.916 0.571 0.964 0.535 5.520 <0.0001
FC 0.927 0.860~0.994 0.964 0.909 0.873 270.400 <0.0001
ESR 0.842 0.757~0.926 0.893 0.727 0.620 17.500 <0.0001

3 WA 0.986 0.967~1.000 0.964 0.945 0.909 0.636 <0.0001

Table 8. ROC curves of serum PTX3, FC, and ESR for distinguishing moderate to severe severity in UC patients
F 8. IMJ& PTX3. FC. ESR W UC &P, EEMFIFR ROC HiZk

Ei=pan AUC AUC 1 95% CI RPE®)  FHFREG) 28RN I ERTE p

PTX3 0.700 0.599~0.801 0.564 0.436 0.309 6.655 <0.0001

FC 0.720 0.618~0.822 0.618 0.843 0.461 747.640 <0.0001
ESR 0.671 0.568~0.775 0.836 0.471 0.307 43.500 0.002

3 WG 0.805 0.722~0.887 0.891 0.627 0.518 0.576 <0.0001

ROC MZsr#r4s iR, PTX3 X4 UC EE SEEEXIRE ) AUC & 0.977 (3% 6). HRIECHk S5 K&
WG R AR S, {5 FH BRI 2R 1K) 22 e384 B V3 40 5 404 1 IIL3E PTX 7K. FC. ESR. CRP. ALB. HGB. £
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W PESI L BMI X UC BIi G sz, xt i Gt 2 2 R e badt 47 2 508 1 =1E 7007, #2278 PTX3.
FC A1 ESR 5 UC % iG s W AH5C. ROC M4k /rirgi B R, PTX3. FC. ESR X4) UC 5. W
1) AUC 73752 0.825. 0.927. 0.842, —FERE TN UC BHFE. HEEESN AUC 72 0.986 (5 7). PTX3.
FC. ESR [X4} UC ", HEJFH AUC 20514 0.700. 0.720. 0.671, =FBEEFM UC hE. HEEIEFEHH
AUC #2& 0.805 (< 8).

3.6. ERE4RAE M1 BRICERES CD86 £ UC BEMIEPRIZ LA, H5MBE PTX3 KFEIE
Hx

CDS86 £ ELWEZN A M1 fbbr &z —. AR CD86 78 UC HIRIE, FRATNEE 8 #l UC B3 40
B R RE AL 2R DL R, 4 451k B PR IE 5 S5 i S . UC B AN et B iz R I 2H 27 CD86 2k 7K T JT 47
FEH UL E « RN, UC B 45 CD86 Kik /K V- S5 Bext ALk 8.3 T m, 2R EA4
TR (E 4(A)). X3RN UC B ARG AATE EVEZE M M1 B Ak o @ 21 5] )3 0B 1 PTX3 7K
LA CD86 FRIARATTAHI, S5REH, UC B KA IR MG PTX3 /K545 HEE CD86 &

KAKF 2 IEM SR (A 4(B)).
(A) o (B)
2 <o- r=0421
a ‘ ! =1 P=0.022
5 404 ED
= vt |
g 304 % 10 .
£ 20 @ .
<] 7 . e .
a E Sy . hd
L 10+ o :
5 £
8 ().. % G T T T T 1
~ HC  UC A 25 30 35 40 45 50

Positive proportion of CD86

P y 23

E: (A) ZilaFiET CD86 HIBH M AR
P (C) s SUL 2 T7 80 5E 5 WA 5 I CD86 BRIk R R . BEE % + bRl EoR,
Wi 2H 7] 2% 548 FH Student’s-t BB E4T HLE . *P < 0.05; **P < 0.01; ***P <0.001; ****P <0.0001.

Figure 4. Quantitative analysis of CD86 expression in colonic mucosa from UC patients (n = 8) and healthy
controls (n =4)

4. UC B&(n = )R E(n = 4 LERFFEIELR LR+ CD86 7K FHIE M
4. g
UC B8 45 R IE S EUS MRS F B g i i # FEAE TS &8, 7E UC B2 )G 5 BN, 20 20%8 3%
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TAEBLIRIT, 2 7% EFEZERVIBAR. 2 UC BEIREFRER] 20 Fr], KAEZ B WAL 4.5%
(9] WREBIVEVAREYE BT RN UC P igshfldt . BRI VbR S A K AT G BUR N B st ks
A, (HEATAT I R RE RN A B R EE[10]. PTX3 B K AREAVREMEES, AL
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