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Abstract : Objective To investigate the relationship between the levels of type lll procollagen (PCIIl) and
heme-binding protein (HPX) in peripheral blood, blood lipid and liver fibrosis in patients with nonalcoholic
steatohepatitis (NASH). Methods Totally 126 patients with NASH admitted to the hospital from January
2021 to December 2023 were selected as NASH group,and they were divided into 3 subgroups according to the
degree of liver fibrosis:no liver fibrosis group (22 cases),mild group (63 cases), moderate and severe group
(41 cases). In addition, 150 healthy subjects in the same period were selected as the control group. Enzyme-
linked immunosorbent assay (ELISA) was used to detect and compare the levels of PCIl and HPX in periph-
eral blood of all groups,and Pearson correlation analysis was used to explore the correlation between peripher-
al blood PCIll and HPX levels and related indexes of blood lipids in NASH patients. The predictive value of
peripheral blood PCIl and HPX for liver fibrosis in NASH patients was evaluated by receiver operating char-
acteristic (ROC) curve. Results The levels of PCIll and HPX,as well as total cholesterol (TC), triglyceride
(TG) and low density lipoprotein cholesterol (LDL-C) in NASH group were higher than those in control

group.and the levels of high density lipoprotein cholesterol (HDL-C) were lower than those in control group,
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and the differences were statistically significant (P <C0. 05). Pearson correlation analysis showed that the lev-
els of PCIll and HPX in peripheral blood of NASH patients were positively correlated with TC, TG and LDL-
C (P<<0.05),while negatively correlated with HDL-C (P <C0. 05). The levels of PCIl and HPX in peripheral
blood of the non-fibrosis group were lower than those of the mild and moderate severe groups,and the mild
group was lower than that of the moderate and severe group,and the differences were statistically significant
(P <C0.05). The area under the curve (AUC) of peripheral blood PCIll and HPX in predicting liver fibrosis in
NASH patients were 0. 757 and 0. 861, respectively, and the cut-off values were 135. 51 ng/mL and 804. 86
mg/L.respectively. The AUC of the combined prediction for liver fibrosis was 0. 905, which was higher than
that predicted by the two alone. Conclusion The level of PCIll and HPX in peripheral blood is closely related
to the level of blood lipids and the degree of liver fibrosis in NASH patients, which can be used as potential bi-

omarkers to predict liver fibrosis in NASH patients.
Key words: nonalcoholic steatohepatitis;

hepatic fibrosis

A 5 K Ik B 5 P BT (NAFLD) | 43 g JLFh 2
U, b R ORS T R D7 M R (NASHD J2& H g H L 1
— i R AE WY, 22 f I OBE i T AR S BT 8.
NASH 3X — %7 8 & 206 B 08 BB B2 32 XHE VR T 2
Je AT LA i AR AN SR AR I [ 4R kR, A T RE sl AR
R 1 A A5 N A2 2 A0 o, B RE Ak LB Y R A
WAl 25 KRR T, nT X B 19 A i & M B K
B, R, R PR NASH B B IR LR
B2 XHRE TR T B AT BRI R R S AR T A R D
AR A 5 T 280 37 Je S (PC D) 75 1R P9 S SR A A T s o
FOBRE OFFIE 0 0D 2F 446 . —T00RF 5% % BRI
PCII 541 b iy & A BB A OC . /2 NAFLD /3%
WREMEN S itz — . VBN —Fh 5 2 i 3%
EALMARSESEAHPXO W FEEMNZEGRA E
R B I 2T 3%, 3R B 11 U S A P AU Ak B AR LR RE L
oA E M EYFIRS . AR LW, HPX
A A Sk DX 3 Wi 5 0 e HL 256 1 A 5 5 1) 5 2 A W A
Y. HRE BRI K BT HPX 5 NASH % &
AR DGR IE 3 /0 . %5 T b, AR5 UK I NASH &
HAME M PCIT . HPX 7K, JF 43 BT iX 2 W48 #r ok F
Ak B LG I 2F 4R 100 06 F L LU R I R 12 B
AT B — Se B g 5, R R .
1 #E#REFZE
L1 —Esek #2021 451 H % 2023 4F 12 H AR
iR i 126 ) NASH B35 18 NASH 41,53 57 #,
2 69 Bl AE Y 18~73 %, K1 (52. 06 £7. 11) & 3 {k
I % (BMI) 18 ~ 30 kg/m”, ¥ BMI(22. 71 +
4. 45 kg/m” s WEWAAR DL - AT 117 61 At GRS L85 5
)9 s STALFEBE - wr b S LR 90 il & rp K DL 1
36 95 W AR A6 15 AR s 68 o], AN A AR HE: (D)
NASH 5 & IR 14 i 7 1 995 B 76 48 B (2018 4%
EET RSO ) o B AR 52 AR A (2) AR IR 18 % K L

type [l procollagen;

blood lipid;

heme-binding protein;

o HEBRFRAE . (1) Hofh S RYF R COnim R v R L 24
P IE 5 B AT 98 55 5 (2) A I 0 G i 45 9 0 L R
A g | R R A H AR 5 (3L 1 N H A IR
S ) 000 A 5 10 245 3 Cln b B o 38 25 R IR R L R R
2555 5 () A IF RS PR 48 A G M 52 0 B0\ HT ) e
15 5 (5) WE A A7 PN sk L 25 3 o 5 (6) RS A PR 46
Y2 AR . 53 R AR BE 150 1) {4 Ao £k S &
R A% BEZL (B AR B0 R 4 T 45 i 18 1 o 2 1k 92 5
WA G, BB BE A AR B 98 ) » Heh 5581 B3], £ 69 il
AR 18~73 %, (51.88+7.07) % ; BMI 18~30
kg/m”, 1 (22, 52+ 4, 41) kg/m” ; IF WK . C 1
139 fi] , HoAt CR A 25 5 ) 11 4l SCAR /R . vk
K LLF 107 0, @b & LL b 43 s WA s 53 495 Tk
8179 ], NASH 415 %t B4R 1k ) L SCIb AR 3 5
— BRI, T RS L (P >0, 05), AW
FEAF A (R B 2 Sk R B 5 ) A SCZESR L JF B
TR A P R 2 R B 22 L W it . T A S 5854
N B WA NBEA A 5T, FE 26 8 B R & 1 .
1.2 Jrik
1.2.1 4hEIm PCIT . HPX KE#M K4 NASH
AR H R AR R H 2 425 18 # ki
a4 4 mL,1 h Wik 2R R, Hd—MHia4A 3 200
r/min B0 (B0 12 em) 10 min, 08 L 2E K,
IFE T —80 °C vkAE N IRAFFr A, SR T T8t K B 732 W82 b 12
KA JE i PCIT . HPX /K5, PCIT I & T &K M
e AR B AR A R A AL HPX KR &
KN L FEAYFH A RN 5 — e AR 4
F s 2B 2 BT A OBt R Vo5 AR B A IR A
RIS . DT-280) K it 2238 1) 5 4 D 1 g A O 48 Fr [ IR
FIEECTC)  H 3 = B8 (TG) . & % B g 5 (0
(HDL-C) fIX % B g 2 11 IR [ B (LDL-C) J7KF-,
1.2.2 W 4efb e Al K rdl S H (R4 i fb



EFAHIESF2E 20254 1 A% 46 %% 24 Int ] Lab Med,January 2025, Vol. 46,No. 2 o 177 -

HPE BE 45 A2y FEIR UL (2017 4E))Y T 4T 4 fL 72
JE A AR E . AT 4 o S0.S1.S2.S3.84, Hirt So #1 k
TCHF£F i A (T RF£F difb 41, 22 $i]) . S1~S2 W]k 2 i
JT 5 4k (3% 240, 63 1)) . S3~ S4 ] o vh 5 B T 21 4
CPE 41 B,

1.3 SGit2fabE R SPSS23. 0 48 il 22 i ik 17
B4l b, PCIL VHPX 453t %R = £ fik, W4l
] FE R ¢ K, PR AL L b 3R FH B IR 22 4y
BT e SNK-q K 56 5 SCAGRR B IS R 00 S5 0 F 3o B
n (YO I P4 B HL #8R L X® RS 50 5 >R Pearson
FHIE AT BT NASH B 40 i PCIL  HPX /K5
IR AH O FE bR A DG 5 ok 3230 TAER#AE (ROC)
M £E PEAl I PCIT  HPX % NASH H# HF 25 41k
P TR B . SIS 38 7K HE 8 «=0. 05, L P <C0. 05
hESHGITHE L,

2 % 3
2.1 P ANE I PCIT HPX /K Hed  NASH 4
AhJE I PC T HPX 7K &5 T % B2, 22 5 48 i 2
B (P<0.05), %1,

x1 FWASNE M PCII JHPX K FELL 8B (x+5)

20 5 n PCIIl (ng/mL) HPX(mg/L)
Xf B2 150 84.65+9.13 537.05+32. 67
NASH 4 126 124.87+12.61 758.12+41.03
¢ 30. 656 49. 819

P <<0. 001 <<0. 001

2.2 THAHIMPEH LR KFE L  NASH 4 TC,
TG.LDL-C 7K He X B 40 55 . HDL-C 7K b X HR 41
K. EZRHBFEITHENL(P<0.05, L%E2,

x2 P A M AEE X FEHRAKF L E (2 -5, mmol/L)

28 51 n TC TG HDL-C LDL-C
X 20 150 2.85+0. 34 4.41+1.13 1.2140.25 2.714+0.39
NASH #4 126 1.1840. 26 6.054+1.57 0.8440.13 4.78+1.06
¢ 45. 146 10. 063 14. 994 22.201
P <0. 001 <0. 001 <0. 001 <<0. 001

2.3 NASH B H4ME i PCII . HPX 7K 3 5 1 fg A7
F 48 bR oY AH 26 Pearson #H 3¢ 23 ¥ 45 R R,

Kl (P<<0.05), WLE 1.5 5.
x4 AEFFELEESRESNEDLPCI . HPX

NASH £ % 4b & 1 PC I . HPX K F 5 TC. TG, KPR ()
LDL-C ¥ IF X (P <0.05),5 HDL-C ﬂj%ﬁ*ﬁ 26 5] n PCII (ng/mlL) HPX(mg/L)
S (P<0.05), L3 3 Y o4 g 22 97.35410. 04 615. 44+36. 89
= 3 NASH # 2 5h B i PCII  HPX & F 5 B R4 63 112.744+11.51 726.59+42. 46
e o T A 41 158, 284-13. 26 883.13+51. 13"
ARIRAR AR X F 253. 940 290. 360
o pPCIll HPX P <0. 001 <0.001
ERvN
r P r P T SOG4 b4 B P<<0. 05 SR 41 e, " P <<0. 05,
TC 0.318 <<0. 001 0.415 <<0. 001 o
) 5 -
TG 0. 269 0.002 0. 306 <<0. 001 ',—-' I
HDL-C —0. 348 <0.001 —0. 547 <0.001 o i
0.8 [‘ r-— I
LDL-C 0.517 <£0.001 0.442 <£0. 001 J [ .
0.6 " I_i_
2.4 ORI AFLF 46 AL R 8 3 40 R 1 PC I HPX K g i
. . M '
WL AL dEfb A E i PCIIL HPX K& T 0.4 |
R AL LRI T o R AL % 54 T
e X (P<<0.05), L% 4, 02417 ——pell
2.5 4MAEIM PCII . HPX % NASH % i 27 4 1k 11y T EEA
WM SME M PCI HPX Bl NASH 3 N e : : :
e AL 2L T I BLCAUC) 43314 0. 757.0. 861,45 57 P et

BEAr R 55.97% .67, 04 % , R E 435k 91. 26 % .
91.26% , FILEE & M A AUC M 0. 905, K T 2k

&1 SMEM PCII JHPX il NASH EE A EMHM
ROC %



. 178 EFManEYE 202541 A% 46 %% 28 Int ] Lab Med,January 2025, Vol. 46,No. 2

&5  SMEM PCI HPX 3 NASH &
Fr L Tl i 18

TitH AUC 95%CT g FISHIE R
%0 )
PCII 0.757  0.706~0. 808 135.51 ng/mlL 55.97  91.26
HPX 0.861  0.810~0.912 804. 86 mg/L 67.04  91.26
WL 0.905 0. 854~0. 956 — 86.81  84.73
e — R R .
3

TERE 2 JL AR ], B J o R IE JHE RE A8 3 5 3
Z#a#, X T35 NASH 1B R b 2oL LI
B BN 2T R 2 3 0 A I R kR
NASH J& 3 E 5 UL 18 1 JF ke 2 — , H i & A4
FR B DD AL 1 R 52 4 I B, 3K g oA 5500 s AR i
SR RS RPL. B o RE RN R WHEENA
SEE L I K BRI PR 2 W NASH B 4
HE R R Ry i R A A A, RS 25 51 R £ F
IFRAE CAIR IH B L 55, DL R ke A 2% i . BT LA
ARl A NPT B L AR s AR B A A D
e R S B e RS S 200 L AT LA P B R B O
BAEHE O A 0 NASH 3E4T12 W7 Ko 5 TEAG

PC I Ay — b 32 2 iy BT 200K A0 A5 1 2 19 0
S R TN 2 5 1) K i PR ) O g 24 A S T Ok T AR
B2 o Mo 00 JE S8 A T DA AL R T 28 e R 1) 6 B A
LT EARBRAETT , M AE 2 PC LK T 4
TETE 5 0 N K S 5 T 8 I D) 75 JHE I A 4%
s P AR Sib > BEAE SCRR IR IE B W i 7 PCIT
KA AT e NAFLD H 5 T 25 4 AL 2 il 19 7% 30
PR, AN ST & B, NAFLD B I3 PC
A8 8 7t & . JF B 5 B E IR DI REAH G . A BF
FEA5 R R  NASH A8 i PCI K - i T %) B4
PR AME I PCII7E NASH B % h 25 ik, A
WK, TG AR 4R 4140 i PC T K SF-IK
RPEEA P E Y, B AR T P AL, X R A
JEIf PCII /KT 5 NASH 34 I 45 4 fL 72 ) 56
REY) . Ay bR IE 5 RE B AT SR 20 i i 245
F RN T RE . S BURBE 9 & 2 PLHI 5 3 i 51 & PC
A g 38 I 9l B A 1t s 7 L PC I K S T v 1
STt i PC N 7E J E b B HE FR i DU £ 51 ke i &7 4k
B L M SR B 4 B B s NASH (3 40 JE i PC
M 7KF5 TC.TG.LDL-C # 2 IEAH & (P<0.05), 5
HDL-C # 5 A& (P <C0. 05) , % % I NASH f##
AEAE I AR A5 25 L, i A 8 i PC I ] fg 38 i in A g
7 4 fige AU R IR Y I i KT L T 2 5 R e R A
B A EARBLENA i — 22 0F5E

HPX 78 A% 2 2 21 CFFIE | it 21 21, bf 46 4 20

g

) v 38 T A B, R AR R PR G R ek T R
A SCHEK R, HPX 54 E M F s M 8485 A — i
ZJa AR 0 2 A Y (i 20 F-HPXO , 7] DLl i
TR T M R T L 20 0k ol VR BA 2% 20 =22 5
S B, T R L M B4 . PANIGRAHI
2L fif P 2 A0 VAR 0 3 - o T R - AT SN M
I (LC-MS/MS-PRM) J5 i W 22 1L 3 HPX #Y ME i R
b O-%% B K O, 285 F & B H K S 76 X% BE 41 | 2F 4k 1k
H PR AL 4 2 W TF . MALEECKI %7 % NAFLD
BAEMIMEE A AT T 8%, 458 &8 NAFLD
B HPX /KSF B T8 HPX Al AE kg DAk I 451 45
FEREE AR EY . AW SR R NASH 44 4h
JA HPX /K SF & F Xt B4, 38 % 48 & i HPX 78
NASH &R mEE, 40, TOIFEF 41k 41 51 JE i
HPX KPR TFREH P EEH, A REHR T hE
FEYL X R AN I HPX 7K 5 NASH 84 i i
UL G, TR Y PR AL T R RS
i, HPX A S — i 8 22 0 200k 1 B 1 26 1 5 L
W Z R 5 RE 240 L PR 88 . DTG 98 4% 4% AE SN
I HLRE A% A 1 21 22 6 BL R B0 S8 Ak I 3 a8 100
T 48 9 52 7 FAR Ak I 82 NASH & 4= | & J2 i o 3
Seat, B LLAMNE i HPX 7K SF T 15 AT 68 A2 0 B 48 AE 2
INE AR IO S — b R AP ML . R OGPk G T A5 2R
7~ . NASH # &4 im HPX /KF 5 TC.TG,LDL-C
PIELIEA 96 (P<C0. 05), 5 HDL-C # £ i M 56 (P <<
0.05) 4787 NASH 3 51 & 1. HPX 7K % 5 if fig ¢
SRR EREY ., ATREEFE N HPX 512 R %
AP A SRR, B AR G I A Sk RN
M T g

AWFFE ROC 1453 17 25 4 7w, AR i PC I .
HPX B& 4 Htill NASH 85 4 4 ki) AUC KT
T4 A 000 L 3 1 B A0 o PC I . HPX AT LLAE Sk
NASH 835 4 4k 4k iy B0l 2, X5 NASH 35 i
£ 2 A AT A 1 T A

ZE E TR, AN i PC I, HPX K FEF @ 5
NASH & 157K - | £F 2 A f8 B 25 U A 56, mT 1
T NASH BE A b s e A=W bn & . 1
JE AR G AF A — 26 Jey BR A« AR U 5% 9 B R B
D HAUK B — P AE B8 B, A7 7E — 5 3 25 0 a7 5 A W 48
ZA~Bf ] S p A0 R I PC I HPX %8l 5 BR T A AL 28
AR R A NASH B ST W5 M. Hi. )5
ST A5 A A W 5T E — 20 VR R T RN B IE AR B 5T

45
S % ik

[1] LI L,HUANG Q, YANG L, et al. The association be-



BRI ESF L 202545 1 A% 46 %% 2

Int ] Lab Med,January 2025, Vol. 46,No. 2

(2]

[3]

[4]

(6]

7]

(8]

[10]

[11]

[12]

[13]

[14]

tween non-alcoholic fatty liver disease (NAFLD) and ad-
vanced fibrosis with serological vitamin bl12 markers: re-
sults from the NHANES 1999-2004[J]. Nutrients, 2022,
14(6) . 1224.

LEE K C,WU P S,LIN H C. Pathogenesis and treatment
of non-alcoholic steatohepatitis and its fibrosis[ J]. Clin
Mol Hepatol,2023,29(1) :77-98.

TINCOPA M A, LOOMBA R. Non-invasive diagnosis and
monitoring of non-alcoholic fatty liver disease and non-al-
coholic steatohepatitis[ ] ]. Lancet Gastroenterol Hepatol,
2023,8(7):660-670.

YAGYU T,IDA K,NOGUCHI T. Serum type [ll procol-
lagen propeptide as a potential biomarker of vascular
ehlers-danlos syndrome[J]. ] Am Coll Cardiol, 2022, 79
(14) :1426-1427.

TR AR BB AL AT S ARG R R D R S
ML CK-18 K iT £F 4 Ak 48 #r 19 A8 G [T B 2 2503k,
2020,26(12):2474-2478.

NATH K A,GRANDE ] P,BELCHER ] D, et al. An-
tithrombotic effects of heme-degrading and heme-binding
proteins[ J]. Am J Physiol Heart Circ Physiol, 2020, 318
(3):671-681.

Wt R 5K g, 2. B B & COPD A8 I 155 fioh 2k 8
I ILEE 3R 456 B 1 R 38 SR G [T ). v [ 3 4R 2 2
#52020,40(7) :1445-1447.

rhv AR B A s TG 2 3 o5 B 05 JHE R A PR O A= 4L T
B Ui bp 2 i 0 P T 9 % 5K 2% O 2. AR R A 0 P T
B I 45 5 (2018 AF T RSO [T 1. I AR AT R 5 2 55, 2018, 34
(5):947-957.

HE YRS G R HA RGN L& 5. T4
A PTG R 45 A 2y SRR L (2017 AR [T . o [ o P I 4
A AE,2017,25(12) :895-900.

ZHOU J,ZHOU F,WANG W, et al. Epidemiological fea-
tures of NAFLD from 1999 to 2018 in Chinal[ J]. Hepa-
tology+2020,71(5) : 1851-1864.

HUANG T D,BEHARY J,ZEKRY A. Non-alcoholic fat-
ty liver disease:a review of epidemiology,risk factors, di-
agnosis and management[ J]. Intern Med J,2020,50(9) ;
1038-1047.

BRATTVE L M8 2. AR P A I S R 2 R0 4T 4k 4k TE
RGN 8 b5 B A2 W A {8 43 BT L 1. T B 3 B 2 2% s
2022,43(14) :1709-1712.

MENG Q,ZHANG M. Clinical significance of serum col-
lagen type IV and procollagen type [l N-peptide levels in
diagnosis and differential diagnosis of lymphedemal ] ].
Lymphat Res Biol,2023,21(1) :8-14.

BRIL F,LEEMING D J,KARSDAL M A,et al. Use of

[15]

[16]

[17]

(18]

[19]

+ 179 -

plasma fragments of propeptides of type Il s V,and VI
procollagen for the detection of liver fibrosis in type 2 di-
abetes| ] ]. Diabetes Care,2019,42(7) :1348-1351.
PEHRSSON M, MANON-JENSEN T, SUN S, et al. An
MMP-degraded and cross-linked fragment of type [ll col-
lagen as a non-invasive biomarker of hepatic fibrosis reso-
lution[ J]. Liver Int,2022,42(7):1605-1617.

T IGe e, SRR, SR FE A AR WORE R 1 7 v T s R vk T
21 2 Ak R A A I A 52 B R B R AR BT A LT . SE
JUE 95 24 75, 2022, 25(6) :812-815.

oA A SR TSR A R B T T A L
ALT AST ALB 5 JiF£F 4 b 1 5¢ R [T 1. b3 5 5 20 i
51 PR ,2020,27(8) :1363-1366.

COREY K E,PITTS R,LAI M, et al. ADAMTSL2 pro-
tein and a soluble biomarker signature identify at-risk
non-alcoholic steatohepatitis and fibrosis in adults with
NAFLD[J]. ] Hepatol,2022,76(1) ;25-33.

OCK J,WU J,LIU F Y, et al. Heme-binding protein 1
delivered via pericyte-derived extracellular vesicles im-
proves neurovascular regeneration in a mouse model of
cavernous nerve injuryJ . Int J Biol Sci, 2023,19(9):
2663-2677.

[20] PUKAJELO-MARCZYK A, ZWOLINSKA D. Involve-

[21]

[22]

(23]

[24]

[25]

ment of hemopexin in the pathogenesis of proteinuria in
children with idiopathic nephrotic syndrome[]J]. J Clin
Med,2021,10(14) :3160.
PANIGRAHI A,ZHANG L,BENICKY J,et al. A multi-
plexed microflow LC-MS/MS-PRM assay for serologic
quantification of IgG N- and HPX O-glycoforms in liver
fibrosis[J]. Sci Rep,2023,13(1):606.

MALECKI P, TRACZ J,LEUCZAK M, et al. Serum pro-
teome assessment in nonalcoholic fatty liver disease in
children:a preliminary study[J]. Expert Rev Proteomics,
2020,17(7/8) :623-632.

WINTER N A, GIBSON PG, FRICKER M, et al. He-
mopexin: a novel anti-inflammatory marker for distin-
guishing COPD from asthma[]]. Allergy Asthma Immu-
nol Res,2021,13(3) :450-467.

KARNAUKHOVA E,OWCZAREK C,SCHMIDT P,et al.
Human plasma and recombinant hemopexins: heme binding
revisited[ J ]. Int ] Mol Sci,2021,22(3):1199.
TSIFTSOGLOU S A. Heme interactions as regulators of
the alternative pathway complement responses and impli-
cations for heme-associated pathologies[]J]. Curr Issues
Mol Biol,2023,45(6):5198-5214.

(Wi fs B #1:2024-08-19 &8 B #1:2024-10-07)



