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Research progress in haptoglobin in digestive system tumors
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[ Abstract] Digestive system tumors account for more than half of all malignant tumors in terms of incidence
and mortality, and thus pose a serious threat to human health. Haptoglobin (Hp) is an acute-phase glycoprotein that
is elevated in both plasma and tumor tissues in various clinical conditions, including different types of cancer, such as
liver, gastric, colorectal, pancreatic, and gallbladder cancer. Numerous studies have indicated that Hp plays a
significant role in the prognosis of cancer patients, highlighting its potential as a prognostic marker for gastrointestinal

tumors, with important clinical applications. Despite its demonstrated crucial role in the development of various
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tumors, however, the specific mechanisms of Hp in gastrointestinal tumors remain controversial. This review considers

the differential expression and clinical significance of Hp in the five major types of gastrointestinal tumors, to explore

its role in different stages of cancer progression and prognosis. This review thus aims to provide reliable and accurate

serum biomarkers for the screening, early diagnosis, treatment, and prognosis monitoring of gastrointestinal tumors,

with important implications for predicting the survival and prognosis of cancer patients.

[ Keywords)

haptoglobin; gastrointestinal tumors; glycoprotein; acute-phase protein

Conflicts of Interest: The authors declare no conflict of interest.

THAL 2 58 I g 2 42 3K BBl N i R AL T
R o WGV 2 — Ko 1297 MBS AT
T M LRk, R 2% A 36 T A= R GE D Y
TR RV I AR R R I L T 1k R G IR 1 B
FEP S T R B (HAET A A2 AT
S W W D TR SR AEAE — 5 1A R BR
THAL R G Mg 1) i S stk e LRI A L A2 2 A=)
SRR S M A A R W R B
THAL RGP R 92 R AR RO R
SR, H A A% G2 1 b 988 b5 A5 9, AL CEA |
CA199 (AFP CAS50 45528 M B2 15 AR 78 54 30
AW AT — o 1 Jay FRAE BRI T I PR 38 1) e 2
IF A —FET Y U R | R S P RO B R
EE7/ke i 7/ INTE 3= L RN E R v Wi sl
PRIGYT FO 0 W 2 BB 2= 4K i

2P H T (acute-phase protein, APPs) 5
FEIE Z A G 2R O g )2 QT REM I 1T
AN[E R AYEAE 45 APPs KFRYAE1ES . fihER
%E(haptoglobin, Hp) JE—Fh FE ) APPs, HK
S L A i g 2H 2R Y T S AN T I RAR
DU UIAR G, 45 S0l o A 4% i 28 B AR 88 i b, T T
S 2 W g RO AR R AR BFSR R, Hp 7
Jigeg A |k e oA s VR ] A B —
FGET 09 A BAR R, T 22 b g 192 iy
UGG R, I ARFSE Hp 7ETH L R4
i ge v %) e 3R e ML B A I PR R SO
it BFFERUR AT TG R I2 W s A 1 00
SPRTAN . ASSCERIR T Hp 7EIHAL R G i
VEFH KL, iz Wi MG S F 32 it 7o ng Rl Lg%

1 Hp BIHELIR

1.1 Hp WEEKREBSEN
Hp EZ P4 & —FAie T A 3L sh
Yy i AR S & 1, 1938 4F, POLONOVSKI

EOP ORI T X R E 5 141 2 1 (hemoglobin,
Hb) ¥e5PESS A W G, T8 R Hidr 45 5« fir
REN”, Hp EAMIEhEA RS EHEAE I,
d MRS Y 0. 4% ~0. 6%

HP FEPAL T YL AR 16922, 4t 406 > 2 5
FREY) Hp 2B 1, 58 «1(9. 1 kDa) .a2( 16 kDa)
FIERE B (40 kDa) ™70 ok M5 5ok — i 4 5%
HIE W o/ B R, If i — 20 B A i SR A4, 1
SER 5 e Rk B (AL, Hp BRIAFEAE 3 A48 3
:HP1F HP1S J HP2 3% Se LR il 6 Ff Hp 2
RITE I, A45 1F-1F [ 1S-1S  1F-1S 2-1F .2-1S Al
2250 HP FEH 4y R HPL RN HP2, J5 5 AT HEH o
WEE A g, RAVA 3 Al Hpl-1 ¥ al .al BB,
Hp2-2 &% oa2.02 . B.B,Hp2-1 & ol a2 . B.B,
Hp 55045 22 5 0T IR T st AL AR Al AR5
HP1 Fl HP2 S B 2B o WA 2 BE, o
WIALHE ol (aF1 Al oS1 WAL Fl o2, HP2 Hi
HP1 JER N Z R N, B MIETC[F R AL, iy 243
ANGIETR AL, FFAF by o FEWE AL

TR WA AL SRR 0 AT Rk 2 Fh
ZH Hp B Z 4540 5 B AR A A 2 S5 1R 7
GIAR S b T HAR & A AT FOE AR I 25 A
R b HOWE R AR K P 75 4 B 28 1Y 1 i E 0
HETE R SR AR L
1.2 Hp KIhee RAERAHLFI

Hp 1F Ry S S 0 85 1 38 5 T8 JORE FIE B2
BT R R RAEAEH S 5 B TR 8 o
AR SCAE B AL, IR AR e K A Fla K fagse v
PR ERERBAER  HERRKT 205 A4
9% - 1 (interleukin-1, IL-1) H4I i/ K -6
(interleukin-6, 1L-6) . Fif 98 ¥1 3 Il F — o ( tumor
necrosis factor-alpha, TNF-a) Fl# L4 K K1 -B
(transforming growth factor-beta, TGF-B) %52 F 4
Ji PP R L Hp s 2k 5 9 A i B2 g



P P AR R 2 2Rk 2025 4FE 3 45 35 %% 3 Chin J Comp Med, March 2025, Vol. 35,No. 3 149

WS AH DG, A2 HE R 1 5 20 A G A R0 AR N iR A=
o, BEAKAE TG 2R, IR AH ¢ B 20 B ( tumor-
associated macrophages, TAMs ) E ke Sy 55
1) S 388 3 240 L PR R 1 DR 5 e e i A e
FEERL 0 O A5 W5 E BA il e 400 i A TAMSs
ARUWAHY IL-6 W] LA APPs B A Hp 5
TAMs | 15244 (1 CD163 . CD22 . CCR2.CD18/
CD11b) #HEAEH], nI BB IM ik 14 9 &k 5 | 40 iy
PRI~ B it A8 A i PR 1 0 0 4 5 A 9 B i
T SR AW PRI A 0L A R, o e 2 e 1
FEAIERE . At Hp A BEAAR 25 0 ek 28 v] Rl 3 ot
SN Z R E SR SR MR AR RS
T 8 SR WG B 3 ((signal transducer and
activator of transcription 3, STAT3) J&— /> 2 H)
BRI T, 5 5 RE T RE VA T N R E IR B A A
Ko WFFEUESE, IL-6 1 3 i e sk ] 5~ STAT3/
Janus I 2 (JAK-2) %S Hp k8, JFH.,
Hp 715 Smad3 R 1L (serd23/425) 25 TGF-
B 3 B, TR R R (18 1) 2 A 7R
IR ARME b, IR ER Hp |8 B 9% e 106 1k 1 5 DA e
S5 B GLUT1, HK1, GPT Al PFKP A I 3 ifif 4%
T ok A A 2 R T A e AR A TS
J& TCA ¥R A: Rtk , NI A R g A 1

Hp BAHUAEAMBTRAEN , il 51 25 Hb
LA RE AW, B CD163 32 PR FUNE B, b b
Hb 51 A5 ki 2%, I B 1k AR >
VA e S 8 1 AT 1500, Hp T R ek BEL BT 2k 25
T IR DA e A L 9 A A R A
SR, TE 20 WL # | ik Jo e ik, i 5 By A L JRR e AN
PRt e R FEVEFH O IeSh Hp 254 Hb YRR
JITTRE PR BTk B 1 1 it 2l , I AR XS e 40
8 A R FELEE DA 0 ) e 2 2

WFFERI, HP B PR B /D B Ik 2 8% B R
FIRLE,T A1 B bk LA M AR 22 el
RFW] Hp HA e etk , 2 5HLUE S |
PATRAE RS, P e AN D BE . Hp Rl RERE
W) 9 200 S 6 52 e 95 2R e Tt , VR A B i 4 405 4 G
O3 TARZEY) , TEA 5 PR A0 MU0 AR T S IR T
R FEE AR

VAR 5% & 2 B Hp Al 4] 08 o s 4
I e A R T P, e 3 X e g At 32 AR A1 o)
PRAE SR, A3 T e K e ) A A ) 1 43 1

Q@ UE 2SI RN B NS RN S S 1 S DRINE 37V S
AR R, AR Hp BT BEAE SRy 4 AE S 1Y
TR, A2 bR A tE e R A R P A AR AR
Hp RELLZ i FOE 307 1691 52 B TR (9 T B
PRt , Hp AYBR IR FHALH A BE 2 Rk (E AT S IR
AHBBIFFERIESE (1) .

2 Hp 5 HURGZEIE

2.1 Hp 58%E

9 (gastric cancer, GC) J&4BREE H AW IL
R SRR = IBAESE T A I R i A T2
NI S AR S, B E AR /1 E
(PG 1/11) .CA199 .CEA 4., CA199 Hil CEA £
FHT W3] 15 96 S s T Ak i i PTM AR
R UAEE Y DL BRSSPI AR A R R A
Pibr& O PTM JE 724 T 250 Hp 8 H i
T, Hor i i rh B i ) Hp B 4% 205 19 A8 fb 78
AR K e R R B — e R e, XS
Hp #0022 AW AR AN B A Yin &
Y1, T GC B iz TS ARy 7 e,

T T EE A R R B B R R T
Hp HiZEfb 450, I3 Hp DAXUf 1 A= firk £
FAbE R £ A i m e Rk E R S GC M
Ko A8 Hp BEIALAE GC WEFE M b A0, /N AR
W9 s HAE N AE AR YA . =il A
FOG il Ff1 N — SROMEAE i 1) 5 6 W S 4L Hp (Fue-
Hpt) 7£ GC 1A Rk AT BETHE T, Rk,
e TR [ A AT LC/Q-TOF MS B K 4
T GC rh Hp B HEHE AL 2 BB 9%, JEONG
UV HET T GC B A LI A
JESEFIMESX B Hp , %8 JF3RAE T IRREAH DG 4
FALARAE, WA B AL o SR R AL, R
Hp AL S GC E VI SE, BFFEIESE GC
BE R Hp MR R fL AN Asn241 4b 5 25 38 I i 7
B RS GC A SRR AE Y
W58 CAIESE , Hp B MEWR PR b /K P 7E B B & rh
FHGMUY ) BURSS SRR Hp B BE E 1Y sLex (R
WIR A1 6 2 3 X g% A4 ) AT BE AR Ay 1 i
GC I FE I 78 74 ) s o A R R 0 AR S FH
AN, 2R 5 7E Hp 456 1Y 5 B AR S W 7e
GC B R xR Y S 50032 W vh B e SRk
SRS BT R, i Hp /54 GC i



150 rPE P R 2 2 2025 4E 3 A48 35 %% 3 81 Chin J Comp Med, March 2025,Vol. 35,No. 3

>

o

TAMs

’ A

Tumor cell

&
cDIs
I

ST

Liver

Hp
> STAT3/JAK-2 — T
TGF-B /
®

CD163 CCR2
CD22

B 1 Hp XA R MR E 2L

Figure 1 Regulation mechanism of Hp in digestive system carcinoma
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Table 1 Performances of Hp and other tumor markers in diagnosis of digestive system carcinoma

iy ab

Hepatocellular carcinoma

B

Pancreatic cancer

55 H

Colorectal cancer

¥ 5k Specificity

bR

Marker gt 4psgE TOCr g TOMTURR e MANpen gy AR
Sensitivity Specificity ” Sensitivity Bl féﬂ‘:[’ﬁ.ﬁ/\ I X BE 21 A Sensitivity  Specificity T2
AUC 200 AUC AUC
IPMN, CP
Hp 0. 86 0.75 0.93 0.58 0.91 0.87 - 0-65 , 0-91 0.8
0.90" 0.46" 0.74"
AFP 0.32 0. 60 0.79 - - - - - - -
Hp+AFP 0.98 0.96 0.97 - - - - - - -
CA199 - - - 0.76 0. 81 0.98 0.83 0.38 . 083 , 0.6l
0.52° 0.94" 0.70"
CEA - - - 0.42 0.79 1. 00 - 0.53 R 0.82 R 0.70 .
0.63 0.79 0.70
Hp+CA199 - - - 0.90 0.74 0. 85 0. 88 - - -
CEA+CA199 - - - 0. 86 0. 68 0.98 0.85 0.52 0. 85 0.71
PDIA3 - - - - - - - 0. 66 0.72 0.73
Hp+PDIA3 - - - - - - - 0.73 0. 88 0. 86
Hp+CEA+CA199 - - - - - - - 0.89" 0.86" 0.88"

. M3 Hp .CEA Il CA199 745 B Wi IF 54 52 2 Wik e .

Note. ", Performances of Hp, CEA and CA199 in diagnosis of CRC liver metastasis.
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