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AW A (SOD) % & L SR ARG L L Z R CTBA) Bkl I8 — % (MDA & &5 438 HIF-1a #3155 UC B E W
B BT S IR AR AR B RYT R 56 R 5 ok A2 IR TARRRAE i 2 (ROC) 174 HIF-1a. % %iE B F .CRP,
AL AR PR AT B T R A A W BUAN (. SR G IA UC B Mg HIF-1a 7K - 58 52 fif 351 41 A% R 20 B
B, B HIF L« EARRIGR ™ ERE NERADREAESERAET ¥R IFSHERFFEMEXG=
0.812.,0. 719, P<C0. 05) ; Bl UC Ifei R 7™ 5 A2 £ 4% i, 1L-1B8.1L-6 . 1L-17 J CRP /K F8E . HIF-1a FiX 5 HEIE
HHIE (r=0.527.0.476.,0.612.,0. 571, P<C0.05); SOD ik F B, HIF-1a ik 5 H 2 A A (r=—0.497, P <
0.05) ; MDA A3 i, HIF-1o 635 5 H 2 IF A X% (-=0. 502, P<{0. 05) ;ROC £k 45 % %75 . SOD.MDA . IL-18.
1L-17.1L-6 .CRP, HIF-1o 0 (1% i1 £& N AL CAUC) 4351 7 0. 648.,0. 761.,0. 718.,0. 731,0. 795.,0. 804.,0. 874, HAT
—SEMIX A, HIF-1a 5 AUC KT HABSE AR A9 AUC, X 2 I, HIF-1o 75 UC M3 5 A4 i b &
HE R EE NS, 218005 HIF-1a K P 5 UC BRI sh Ik & 26 AT G BAT A OCHE L1 HIF-1a ik
KB UC ™ 5 A2 B 8 T 38 0, 91 B HIF-1o 2235 i 5 HLIA 98 9 S L S0 Ak I 380 I ) il 2 L 7 o EL A A G 1k
MLY% HIF-1a 78 UC 25 595 06 sk R B @ &7 L B E2E X,
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Evaluation value of serum HIF-1a in disease activity and

mucosal healing in ulcerative colitis patients
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Abstract Objective: To investigate the relationship between the expression of serum hypoxia inducible factor-
1 o (HIF-1 o) and the disease activity and mucosal healing in ulcerative colitis (UC). Methods: Eighty-two pa-
tients with UC and 30 healthy subjects in the same period (control group) were admitted from September 2017 to
March 2022. Determination of serum HIF-1a, IL-18, IL-6, I1.-17 and C-reactive protein (CRP) by ELISA. De-
termination of superoxide dismutase (SOD) by nitroblue tetrazolium (NBT) method. Determination of malondial-
dehyde (MDA) by thiobarbituric acid (TBA). To analyze the relationship between the expression of HIF-1a and
disease activity, endoscopic grading, above-mentioned indexes and clinical efficacy in patients with UC. The value
of HIF-1a, inflammatory cytokines, CRP and oxidative stress in predicting endoscopic mucosal healing was evalu-
ated by receiver operating characteristic (ROC) curve. Results: The level of serum HIF-1a in active UC patients
was significantly higher than that in remission group and control group, and the expression of HIF-1a was signifi-
cantly different among different clinical severity and endoscopic manifestation grades, and positively correlated
with it (r=0.812,0. 719, P<C0. 05). With the increase of clinical severity of UC, the levels of 1L-18, IL-6, IL-
17 and CRP increased, and the expression of HIF-1a was positively correlated with it (+=0.527, 0. 476, 0.612,
0.571, P<C0.05)); the expression of SOD decreased, and the expression of HIF-1a negatively correlated with it
(r=—0.497, P<C0.05); the expression of MDA increased, and the expression of HIF-1a positively correlated
with it(r=0. 502, P<C0.05). The results of ROC curve show that the area under the curve (AUC) predicted by

"B X FRREE SRR G ST EREALAAGED,570208)
i AZAE 4 : 5 % . E-mail : yinshi0471815@163. com
Sl A AN ST AR TR VAR BB LYY HIF-1a X35t 97 TR 25 1 4% R85 600 1 3l Pk R 80 B A & DAl (L i o L) . oh |l vh
THE LS G435, 2022,30(12) :844-848,853. DOI:10. 3969/j. issn. 1671-038X. 2022. 12. 06.
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SOD, MDA, IL-18, I1L-17, 1L.-6, CRP and HIF-1a is 0. 648, 0. 761, 0. 718, 0. 731, 0. 795, 0.804 and 0. 874 re-
spectively, which has a certain degree of distinction. The AUC of HIF-1a is higher than that of AUC predicted by

other indexes, and the degree of differentiation is better. HIF-1a has high sensitivity and specificity in predicting

mucosal healing in patients with UC. Conclusion: The level of serum HIF-1a was correlated with the activity of UC

disease and mucosal healing, and increased with the increase of the severity of UC, and the expression of HIF-1«

was correlated with the degree of inflammation and oxidative stress. Serum HIF-la plays an important role in the

evaluation of disease activity and mucosal healing in patients with UC.

Key words ulcerative colitis; serum hypoxia-inducible factor-1a;disease activity; mucosal healing; inflammato-

ry response;oxidative stress

Wiz M 45 % ¢ (ulcerative colitis, UC) 5 — 2%
g R A2 2% R AR IR K H S PR RR S L R R AR 4
RAE, FENGIR R 0 E R RS 155, FE R
KA TH R 45 5y I 08 A S 4 H A B A T T

S HO DR & R AL A Ak, BRI R 2

HHIAES it AR e R AL R W AR T R M
HAERSECY . MERIEAG UC /& PR 16 2 1 X
I ARG I B B 2 S, IR b 45
W T LG RIETT UC B2 W7, BSRITAR 5 3% m]
SRS RERAR S B TRAERE, BEARS
32 B BA M MELI R UC B RiE s 54
AP W0, iy DL S48 J6 B 9 13 25 b id 9 ok 2
UC FF Al 96 5 — B2 TH b 9 B B Az G 3 1y #4
s R4 S I T-1a Chypoxia inducible fac-
tor-1 alpha, HIF-1o) J& — PP L 0175 5 1, 7R B4R
W T T2 AR AE T RN oAb 2L 3 4 4t e v, 76 K
2B S SR PR e R A AE T KA. HIF-1a
T2 R IS PR AR L AR A 5 R B SR g A R A
+ L RERE I 5 5 Bk S0 AH DG 1Y 3 DR e ik, 7 1K AU
09 2R Sz R PR A A T TR I 7E UC B & A2
KR SCHEAE R, B AB UC AW
HIF-1a 3k & W 0 T4 &5, OF B 5 590 16 o) 1 % )
G, (H )2 HIF-1a 76 BB @& & 77 im0 ok 8 5
AREET O E TR B A A PR T = R AE
B A= 0 s S 0 (A TG o T A A A
ARG UC B M HIF-1a B R E 5%
G B M R R A B O R U — 20 R AR
UC IR HLE b f I8 24 FH L i R A 202 W UC,
TR 93 175 15 S0 1 | 26 5 A 2900 I R LAtk
1 #EMEFE
1.1 RS

PEFE 2017 4F 9 H—2022 4F 3 H T BE Ui i
82 il UC BH N X4, Hod 55 40 4, % 42 il ;
FIY 18 ~72 %, UC IR HEIKIE R B 1Y
Mayo PF4r RGN #EAT R4y b i sh ] UC B &
59 B & s 4 . 55 30 Bil, L 29 Bl 4R (36. 37+
12. 9% s G2 ) UC |3 23 0] (G 4D, 55 10
] 4 13 18] ; AR08 (38, 54+ 15. 4) %, 59 f3% 2 1
UC B E M Truelove-Witts 5 1 4] 43 45 15 ™

FRERE AR R 26 ] R R 21 ) A ER AL 12
B, WD S BB E Mayo P45 UC N 55 ™
R o T g 23 L 19 26 FIANIT % 10
B, 33k 30 il FE A & Sl X R, 5517 il £
13 0 s 4E 94 (42. 314215, 8) %, X B4 Fl UC 2H Bf
FEXT R AEME R A T 22 R RS E L (P>
0.05), HA Mk,

T I FE X G 3 2 NG R L AR T B3R
IR B B2 01 &b No: 2022-(f8 #)-182 ],
1.2 A S HEBRbr e

PARRUE . O A UC i Win D, Q%
Z23 R YT s O T R ol A Y

HEBRARUE - D1 A H AT 2 383 Bl 50 9% 94 5
) s A7 T AT 15t 975 A1 MR 5 O I e 5 M 3L 1A £
@F L B ERERNESERE .

1.3 W5k

A WF 5T X G208 =25 16 T R s >R bk Il 4 mLL,
T 3000 g B0 B L2 T i ELISA 35 &
(W A g 38 25 R AR B AR AT BR 2 w)D A I i v
HIF-1a IL-1B,1L-6 \1L-17 ,C JZ i & 4 (C reactive
protein, CRP) & & (it 5 K f5e /N 143 51 ok - PH
368,13. 0 pg/mL; PI 305, 2.2 pg/mL; PI 330,
2.8 pg/mL;PI 550,1. 8 pg/mL;PC 190,1. 4 ng/L),
Fie BRI 65 U0 B A3 AR AKE i sl bm v i AR R
fEPiik HRP fric bo i, & 5 TMB %W 4 1k
W TEEAR AL (O [ i AR A PR R]D 450 nm
Ab I 7 W A 3R s A o ot e TSR I v h HIF-1a
IL-18.1L-6 \IL-17 ,CRP & #it; R F S0 Ak ff 55 U 4
e (nitroblue tetrazolium, NBT) 46 A8 & AL 4
U7 £k T (superoxide dismutase, SOD) & i (W) H |28
“REYHARERRAF LS :S0109,0.5 TU/mL),
Fae B 7] & 16 B 1 AR U AT I A L SOD A il
W NBT/B TAEW . WG 8 TAEW, 37°C &
30 min, T i A5 1% 560 nm 40 W &2 Wl RE, AR A
SOD R i J1 1+ 8 A 35 2R B AR I b % @2 (thio-
barbituric acid, TBA) ¥ ¥ W 78 [ (malondialde-
hyde. MDA) & & (I H L8 =~ KAV H ARG HR
ol 5 S0131S, K I R BE 1~200 pmol/L) , 4%
PR TR & 0 T A5 2 i b ofE it kL ¥ A R MDA T
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%30 &

YEWIR A TR 532 nm &I 5 W R, MR JE b
I 2RI AR 1S MDA A9 BE SR B,
1.4 Stk

K SPSS 16. 0 W8 127 5 44 i 47 B8 b 24
THETRLL X +S FoR, RS ¢ 5 HIF-1a
FRIKN 5 ™ AR EE B4 G A DGR 4 B R
Spearman 5 2 #H X 43 1 s HIF-1o £ ik 5 R AE
T .CRP AL I 36 A5 19 AH G M 23 7 R B Pearson
LV br. R 23 E TAESRE (receiver operat-
ing charac-teristic, ROC) [l £ 5 #7 %% 38 Fr X N 8%
TRV AA UM A . B2k R A Carea under
curve, AUC)=0. 70 FR/RBEARI X 43 854, IP<<
0.05 HEFAGITE L,
2 g5
2.1 KA HIF-1a 235K 19 A

15 sh W 2H 5% R A e BR AL ) HIF-1a R34
IKE 4y 3 R (62,00 + 22.56) ng/L. (24.13 +
10. 46) ng/L.(23.64%6.60) ng/L;ZfRAH 5%
AR, 2R LHE %8 X (P>0.05), 5% f#
A AN B L3, WG B 4 UC 3 HIF-1o £
KB ET S, ERAGI R L (P<0.05),
2.2 s UC B Mg HIF-1a £ KK F 55
55 7 E AR T LN B 40 S A G A B

HIF-1o ZKFFEAN A UC 95 1% ™ 5 & B [A] K38
ERAGIFE L (P<<0.05 , Hfh&EM UC B ¥
HIF-la R A KV & & T, th i UC B34
HIF-1a FAKF B E 5 TRA(P<<0.05), WiE
JH R R, HIF-1a B9 R 35K Pl & . HIF-1a
RRKFAEARF NG5 HE2ERALRIT¥E

X A(P<C0.05), Hih M %% 8 # HIF-1a £k /KT
EETUHR, IH%EH HIFla« BEKPFEEST
I 94(P<<0.05), W59k, HIF-1a 357K
. TR UC B F i HIF-1a BB K
-5 e I T R R LN B A A 3 IR A OG (P <
0.05), WFEI1,

F1 EHHP UC BEHME HIF-loa RiIEKESHFE™

ERE NESENBEXESN X+S
=gz BI% HIF-1o/(ng+ L1  r P
s R S 1
=g 26 39.79+4. 32
rp 21 70.3544.23"  0.812 <C0.05
oA 12 95.5249,19"%
P55 2R
I 4% 23 38.79+3.50
I 2% 26 68.8749.69"  0.719 <C0.05
I ¢ 10 97.50+8., 75"

5 i ,” P<<0.05; 5 #l b4, P<<0.05; 5 1
F I ,Y P<<0.05; 5 Il F ik ,» P<<0.05,

2.3 I iE RAE N F & CRP M 3RiA
55 7 R B YOG R

AN TRV 1% ™ B FE B UC B 1L-18.1L-6, 1L~
17.CRP WRIEKF B EZF AR E L (P<
0.05), H P& M EH IL-18.1L-6,1L-17,CRP
FRKFBEFEmTrhRE S, PREH IL-18.10-
6.1L-17 .CRP ByZRIL/K V¥ m TR B H (P<
0.05), 1% #k ™ &, IL-18.1L-6 . 1L-17 ,CRP iy %
Nk, WK 2,

K

K2 MBEREERFRCRPHRZKEIEEEFRECERENXER pg/mL,X +8S
9 1 1) %% IL-1B8 1L-6 1L.-17 CRP
L 26 8.31+0.45 5.3240.34 13.35+1.04 5.27+0.27
ki) 21 15.114+0. 43" 7.5640. 35" 20. 8142, 03V 9.1640. 28"
gl 12 24.41+0. 53V 13.1240.92"% 35.7241. 619 13.2240.32"?
Hig i, P<<0.05; 5 h# A ,» P<<0. 05,
2.4 IME AR N R AR ) R B UK 5 B R ™ B R IBAE AL, LR 3.

HRRE LR

ASTa] Il PR ™ B A2 UC & 18] SOD, MDA 1)
KRR FERA G I8 L (P<<0.05), Hik
RIS SOD Rk K i 2/ T B B g, h il &
H SOD Kik/K VP Em TEMEH, BAMEEMN
MDA FiE KPR E & Frhal R E, PRIERED
MDA Fik/KF W& m TRAEZ (P<<0.05) ., I
PR 995 175 1 2h 5 B R MDA 19 26 34 7K F- 8 5 . SOD

2.5 IfiE HIF-1o £k KV 5 R 5E K+ CRP &
JNf 385 A8 B 9 A A 43 BT

FHICE 3 B & B, UC B F I HIF-1a ik
K5 S I F TL-18.1L-6 . IL-17 .CRP Y % ik K
W2 IFE A (- =0.527.,0.476.,0.612.0.571, P <<
0. 05) 5 5 & AL B B 48 B5 SOD 1y 2 3k /K F 5 7 M
K5 MDA #y R IKKF B IEMHK (r=—0.497,
0.502,P<C0.05),
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R3 MNBSEAEHERHRESEEREEERE

I PSEN X=ES
Wil B SOD/(IU+ mL™') MDA/(umol « L™1)
BRSO 26 52.38+1.32 13.52+1.23
hR 21 35.6141. 16" 16.5141.21"
mA 12 20, 7441.21"% 22.9241.17V?%

S M b, P<<0.05; 5 H R A, 2 P<<0. 05,

2.6 I3 HIF-1a, &4 N F . CRP .S AL N B8 b
XFUC B # T ZBRA G i # (e
KT — A HIF-1a, IL-1B8, 1L-6 . 1L-17,
CRP.SOD.MDA Xt N85 T % 1B &4 /% 0 1 8
K H ROC 4 it 47 70 Fr . 45 - W7k . SOD . MDA |
IL-18,1L-17 .1L-6 \CRP ,HIF-1a #iill ) AUC %> 5|
g 0.648, 0.761, 0.718, 0.731, 0.795, 0. 804,
0.874, A —E M X/, HIF-1a i AUC KF
HABSEFR B A AUC, K BEH A, Lk 4.8 1,

Fz 4 IiE HIF-1o. % i B F .CRP, & W M % 5 5 3
UC EENETHERSHHNMNE

FRPET BAPE T

55 AUC #WiE REUE HRF
iR MW R FR T T

SOD  0.648 31.37 0.689 0.710 65.3  71.6
MDA 0.761 17.65 0.784 0.803 68.8  78.5
IL-18 0.718 14.31 0.726 0.741 70.6  73.4
IL-17  0.731 22.37 0.715 0.782 71.4  72.3
1L-6 0.795 8.32 0.789 0.796 71.3  79.5
CRP 0.804 9.60 0.854 0.797 74.7  80.7
HIF-1a 0.874 72.69 0.873 0.836 77.5  83.6
1.0F pa—
r o
S e T
0.8f o s
]
‘\ /JJJ
0.61 ]
] | J
&
R
0.4+ IL-18
IL-6
HIF-1 «
— IL-17
0.2f SOD
MDA
CRP
SEL
0_
| | | 1 1 1
0 0.2 0.4 0.6 0.8 1.0

1-455RE

B 1 & HIF-1a, & i E F.CRP, &1L 5 H B = W
M UC EFENETHERAR ROC B

2.7 AEYRHEM™ERE UC BE AR, B HIF-
la 35 L

ANEFE G B UC B ¥ AR HIF-1a %35
HiliBe HIF-la Rk LR ZE R A FRITFE L (P<
0.05),. 0L 5,

K5 FRABEFEERE UC E2E N, H K HIF-1a

KIEW LB ng/L,X+£S
9s 1% Bil%x ARt HIF-1a H e HIF-1a
B 26 42.07412. 88 29. 6449, 42V
7 21 71.9316. 45 41.26+13. 65"
& A 12 86.63+5.98 56.74+9.57"

5 ARt HIF-1a %,V P<<0. 05,

3 it

HIF-1o 3 247 76 T M9 U8 58555 AL J8 1, 76
JeR A M 3 N R AR L R AR K O IR AR 5 4
FEREE A B Gt R D RE X R E WY . TE AW
L U6 2 B 4R I HIF-1a 323K K B8N B4 .
TR AL B TR FOME HIF-1a KF 55516 ™
HREEMHNESRBEIEME, £ UC#E R, bR
SR % R T L T A DL B U L 200 AR 3 o R
Joh B e A e A R S ek AN AR AR N 2k AT L 8 45 1M
i HIF-la &8 THE . fbE0 W55 % UC & % it
FOF9E & Bl & A7 fF HIF-1a & £ 5 B4,
Brown % & B UC B W 3 I i 05 D 3 5 407
1) 4 E R AH 5, 95 7% 2 20X e 4 B o AR, DA T
SR T R HIF BN A 800 . R RE RN A2 UC
B KA 05 FH B L TL-1R.TL-6  TL-17 2 it A8 (i g
RHF, CRP 7] g ML ) RAEFEEE . 5 UC 5 1E
SAEAH O AR GY v, B A I T R 4
Jn, UC B Mg H 1L-1B8.1L-6 . 1L-17 .CRP [y ik
BFE LI O H HIF-1a 355 ERRIERN T & &
SLIEAR G, U6 B HIF-1a 1] A8 38 2 4 5F 2 5% M
UC %515 #F B, Kumar 2% % ¥ HIF-1a fE6% 18
WA KA AW 9 BN R L RS 1L-17 K
L BRI UC 45 1 BH 15 A E S Fe B . 2k RE
VA DR NG Gk 1 = W 117 N3 2 N = W A I /N =
AU 3, I HRE 5 ALK 2 5E s b A VR, I &
FOUC R R A58 & B, BE 25 9 1 ™ E
FEREBE AN, ML SOD & & F Ml MDA & &
B, H HIF-1la %355 SOD & & 2 MK, 5
MDA % & 52 1E A1 G, U W] HIF-1a A G2 i A 1k
IR B UC 9 1 HE R

PN BT AG A8 B R 32 I A W 28 BRI 3 L (R B
15 2% 1 R A R 9 s ) P E KU BT LR AR AP ZE W)
PR AT e A A A R A A S . H AT IR
AT A W A ) A FE 4 TR 1 (faecal calpro-
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tectin, FC) |, & 18 2 & 1L 2% & W (fecal immuno-

chemicaltest, FIT) , 2% ff | 2 & [ (fecal lacto-

ferrin, FL) ., CRP &2 Fukunaga 0270 35 UC

SR AT B AN PR A2 W DAL L O 0 B 2 ) ZEAE N

MY #EAT 5341, R FC 7K P 5 P45 45 Z0RT i R =

TGS Y1 M %, Chang 25 Wikl 1T FC T &

A W BV AR AE I B BRCIR A . Hiraoka % B

FERW FIT 7 Mayo W70 8 0 I 50808, H FIT

FFI 1 445 2R mT LA Sz e 285 JE A 5 R 119 22 e L HL

S0 B A AH DG . Wakai S50 B 58 K B

CRP 5 UC B3 1 N5 sh AUA B 0 A G L 4¢

S REAN SR BRI B 0 ROR B 2E L AU T UC

T Sl 30 A0 B . ARWF SR ] ROC #Zx) N 5%

TR RO A E AT PR, SR R, SOD,

MDA | IL-18, IL-17, 1L-6, CRP., HIF-1a i |

AUC 43 51l 4 0.648,0.761,0.718,0.731,0.795,

0. 804.,0. 874, BAT — & B X 73 & 5 Tl H. HIF-1a £

AUC KT HA$5 45 B0 19 AUC, IX 73 BE 5 45 $2

75 HIF-To AT T S 000 266 IR 25
i Bk A BEGE KB UC B3 E HIF-la

FIKKF R WY T R IR 5 s PR

JREARRE ANBE R RS OGRS

BT e B RO R S 5 OF B HIF-1a B9

K G AU SR AE SN AR I R N B RE 3K LR

EIEARSC B8 HIF-1o AIAE N PEAl UC B0 15 30

P R F 266 15 4B R A A

FlgE MR P 1R B WA AR 15 i 58
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