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W2, RN AT R Aok, AR AR BOATIE A AAAG A SR, BB 2R AR
KB o pe e fty (ELISA) Rl HO-1 7K°F, B SPSS 21.0 Geit#ii - r4e it 1T,
logistic [EIA4-Hr52m NAFLD %5 Kt R s G H R, Wil 2ilE TEFRHMEMZ (ROC) 144
NAFLD % E Kb XA o WiateE., 4R E40A NAFLD 328 3, {e:FexIHE 113 f5l, NAFLD
YRR AR, 0 T AEEEA TR bR E 7 20 148 6. FFIEEE A AR S 3 41 180 f, I3 HO-1
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[Abstract] Objective To explore the clinical value of plasma heme oxygenase 1(HO-1) in the
development of non-alcoholic fatty liver disease(NAFLD). Methods Patients with NAFLD were selected
from the Physical examination center and the Department of Traditional and Western Medical Hepatology of
Third Hospital of Hebei Medical University. A combination of ultrasound and liver elastography was used to
screen NAFLD patients and healthy persons. General clinical characteristics, peripheral blood cell count and

liver biochemical test results were collected synchronously, plasma samples were retained, and plasma HO-1
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level was detected by enzyme-linked immunosorbent assay. SPSS21.0 statistical software was used for statistical
analysis, multivariate logistic regression analyses was used to analyse the independent risk factors affecting the
incidence and progression of NAFLD. The diagnostic efficacy of indicators related to development of NAFLD
was assessed by the receiver operating characteristic curve(ROC). Results A total of 328 patients with NAFLD
and 113 healthy controls were included. According to the liver biochemical results, the NAFLD group was
divided into 148 patients with normal liver enzymes and 180 patients with abnormal liver enzymes. The level
of HO-1 in the three groups was 9.09 + 2.19, 14.38 + 2.63, 17.00 + 3.30 ng/ml, and was increased respectively
of healthy controls, patients with normal liver enzymes and patients with abnormal liver enzymes. Analyzing
plasma HO-1 levels of components associated with metabolic disorders suggests that components without
metabolic syndrome(9.83 + 3.21) < components with 1 metabolic syndrome(13.59 + 3.72) < components with 2
or more metabolic syndrome(16.09 + 3.41), 2 < 0.0001. The results of HO-1 level stratification analysis showed
that WBC, ALT, AST, GGT, TG increased as HO-1 level increased, and the pairwise difference was statistically
significant (2 < 0.0001). The WBC count of NAFLD is significantly higher than healthy group(6.79 + 1.62 vs 5.68 +
1.36, P < 0.0001). The univariate and multivariate regression analyses of all the subjects showed that HO-1, TG
and BMI were prognostic factors for the occurrence of NAFLD and HO-1, TC, GLU were prognostic factors for
the progression of NAFLD, P < 0.05. The ROC analysis showed that HO-1 was reliable markers for predicting
the occurrence and progression of NALFD, the sensitivity and specificity were respectively 85.10%, 92.90%
and 38.33%, 95.27%. Conclusion Plasma HO-1 can predict the occurrence and progression of NAFLD and is

expected to be a novel molecular diagnostic marker for NAFLD and NASH.
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A (AR RS 1R AR W7 PR BT 36 45 R (2018 4F B
FHOY ) S HE 2017 4F % E (The Diagnosis
and Management of Nonalcoholic Fatty Liver
Disease : Practice Guidance from the American
Association for the Study of Liver Diseases) ',
HePE 2017 4F 6 H 2 2017 4F 12 HWJLERRFHE=
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s Bk 48T NAFLD 2 Wibrife - (1) FFEER
FiAl / B¢ FibroScan #: 2 Wr M BRI 5 (2) M3
AP To it B AGE  (d % 12 D H BRI
M CBNT 210 g, ZetE/NT 140 2) 5 (3) RV H
CVETIRIRER . IS MSETE . BERTIMR %
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BMI, kg/m’), WEFEMEE, WM. A K H 255
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3. 48 & & 40 8 (white blood cell, WBC),
ZIYAHE (red blood cell,RBC) KIfi/)Mi (platelet,
PLT) 14 : RN e& FE/REF LHT50 Tior3e4H
B LA A A SRS

4. AP A - SRS IEER I 4 ml,
B, M Olympus AU2700 4 H A4 4k2E 200
s« MyEE & (albumin, Alb), NZBRZE
4 #4Wf (alanine transaminase, ALT), K& &R
2 ¥ 4 B (aspartate transaminase, AST). vy-
B A B FL B (gamma glutamyl transpeptidase,
GGT). /& JH[&E B2 (total cholesterol, TC). H il
= [ig (triglyceride, TG) #1 %5 i€ Il #% (glucose,
GLU),

5. 3% HO-1 KA « AU A e Bk o %
R (enzyme linked immunosorbent assay,
ELISA), G EH FigH R A RARE R A,

6. IFHEEAEf I . 228 /K8 ~12h, RHA
Philips HD15 &2, HilEsEFLRIE
e —a ) Kt B4 s

7. FFAEZ 232 2% (controlled attenuation
parameters, CAP) &l . iV 1 *F-& FibroScan502 (3%
[l ECHOSENS A#[™ i), HfEzid L IEileE
UgE—A I, AR T2 WibsifE s CAP > 238 dB/m,

8. itk « R SPSS21.0 G it - 3 {4,
IERF T RERR AR + Rl (k+s)
~, AHWERA ks, =HIERABREET
ZEo0T, B L ECR A LSD (Least Significant
Difference) ¥4 ; A IESH IR TRBR A

HALEO PO 7 2SR EE M (D25 ~ p75)] %o, WA
HBCR Al Mann-Whitney U #55, 2241 Fb#R FRE
ARG, AP AR Kruskal-Wallis H 625,
[ 2 R % logistic [mIH 4RI 5200 NAFLD %
KRR MSLERIE R, W 218 TAERE 2
(receiver operating characteristic curve, ROC)
I E PR ST B PPl NAFLD &5 &k R 12 W
AE. P <0.05 AZEFAGITFEEL,

g 7
1.NAFLD & & FriF . 18 R XT I8 4] 7 3 4F it

36.0 (31.5 ~ 42.5) %, BHE436], P70 41
NAFLD 4 ¥ 4E 44 37.5 (31.0 ~ 46.0) %, B
208 5, 7z 120 f5l, PHAH[EFRZER LSIT¥EE X,
5 ¥ NAFLD M 3 8 3% & T 2o, P <0.0001,
JF ity S AP I 4R I S TR IE R 4L (40.5
BN 35.5 %, P=0.014), BHEAEITFESES
W& (125/208, 60%) 23 & T Lt (55/120,
45.8%), P=0.013, NAFLD 41 BMI & & & &
FEXTHRZE (26.67 %FH 21.74, P <0.001), T/FHG
1E % H I JF i R4 4 BMI 22 R o4 it E X,
#1. 2,

2. NAFLD & 4M&E m4i i i4548 4k . NAFLD
4 WBC J¢ RBC it ¥y 2 & & T 8 R X | 4
(6.79+1.62) x10°/L %ttt (5.68+1.36) x10°/L,
P<0.0001;4.94 (4.62 ~ 5.24) x10"*/L %}t 4.56
(4.30 ~ 4.76) x102/L, P <0.0001), JifiE#
H 5T S 4 WBC 5 RBC 14 b#, P 1Y >
0.05, ZRBLGIHFEEXNEL, 2,

R BEHSTIRA T NAFLD A8 FIGREFE T [(e+s), M (p25 ~ p75)1
B! AElE (%) Rl (5B /%) BMI WBC (10°/L) RBC (10%/1)
RERRT IR ZH 36.0 (31.5 ~ 42.5) 43/70 21.74 (19.53 ~ 23.90) 5.68+1.36 4.56 (4.30 ~ 4.76)
NAFLD 41 37.5 (31.0 ~ 46.0) 208,120 26.67 (24.91 ~ 29.07) 6.79+1.62 4.94 (4.62 ~ 5.24)
t/Z 14 —1.732 —4.69 —12.371 —7.087 —6.655
Pl 0.083 <0.001 <0.001 <0.001 <0.001
A3 PLT (10°/L) ALT (U/L) AST (U/L) GGT (U/L)
RERRET R ZH 234.23(201.05 ~ 253.58) 13.00(10.00 ~ 16.00) 15.00(14.00 ~ 18.00) 15.00(13.00 ~ 19.00)
NAFLD 41 237.97(199.75 ~ 272.43) 35.50(20.00 ~ 57.75) 22.00(17.00 ~ 32.00) 39.00(24.00 ~ 65.00)
t/Z 1 —1.038 —11.904 —9.736 —11.540
Pl 0.299 <0.001 <0.001 <0.001
Paxi! ALB (g/L) GLU (mmol/L) TC (g/L) TG (g/L) HO-1 (ng/ml)
TRERREXTHRZH 46.71+2.92 4.99(4.72 ~5.27) 4.48+0.60 0.87(0.65 ~ 1.17) 9.09+2.19
NAFLD 4 48.03+3.42 5.46(5.13 ~ 5.88) 5.25+1.01 1.80(1.27 ~2.52) 15.80+3.28
t/Z 14 —3.945 —8.944 —7.521 —11.826 —20.256
Py <0.001 <0.001 <0.001 <0.001 <0.001

W BMI . B{RFRHES; WBC : 414k ; RBC « L4014k s PLT « M/ WRiT4k s ALT . TNEFRZEFEIEHG ; AST : RAGATRGEIERLN 5
GGT : B 3 ALB : 9851 5 GLU : 2300 s TC ; MAHRERL ; TG : HM=MEg s HO-1 : ML EE AT 1
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54.9% NAFLD &3 FFEfs4ein m i, HKE5F
Fifg 1E # 4 A e 22 57 Ge 25 L P{E 3 < 0.0001,
3 2,
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(15.80+3.28) ng/ml X} [t (9.09+2.19) ng/ml,
P < 0.0001), HFffFFIERG ) S Ropemiteg, I
K HO-1 K2 btas, IFbEsEH < FiRE
4 (14.38 + 2.63) ng/ml X% It (17.00+3.30)
ng/ml, P <0.0001), W1, 2 )& 1; HO-1/K
P54 AME (metabolic syndrome, MetS) #H
KB EFELA K, X NAFLD & FAERE, I
WESFE BRI, MRS, &I 46 A L
FH R4y 2K HO-1 K FH AL 45 R Bs - Jofi
ZEAEH Sy (9.83+£3.21) ng/ml < &7 1 Wikt

LEOHE4Y (13.59+3.72) ng/ml <&3: 2 WHibA L
R AE A4 (16.09+3.41) ng/ml, P < 0.0001,
WA 2,
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MetS #14)
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5. HO-1 5FRESAE I M AG /K- K 2R3 2 44T
R A G4 M3 HO-1 7K M/ NEI KR HEF 4>
=2, AT ES L, h=an, EEA s B
# HO-1 K FiyFhE, WBC, ALT. AST, GGT,

P <0.0001
sy |_p<oom TG B2 IH 8, EPM a2 R A58, P
ey 1B fi# < 0.0001 ; RBC, TC. Alb, GLU F =4+
| SalSH,. EEA R ERESRITERE L, H.
E s bEA ARG W 3,
S 1L 6. NAFLD % t % JE A1 5 [H 2 407 « ik
= I—_l_—l Wreg s 2 L5 4R 90 A NAFLD #f R 2 H %
7 logistic [B]JH534, Z5RE/R « %0 NAFLD &%)
0 ; . ' MAZERHE N BMI, I H M=/, 3% HO-1
AR IR Jik R e HFfS AL .
IKF-, FUE HE (odds ratio, OR) 4+ 518 1.908.6.281 .
B MR A | TS T I R, SR (\ . )% ’;ﬁ i
i TP 3.303, P{E¥Y< 0.05, WFE 4 ; i NAFLD i@
T2 JFEEE A B R IRAREFE T [(xts), M (p25-p75)]
2H 5] AERE (%) a1 (3B /%) BMI WBC (10°/1) RBC (10°/L)
JTBEIE A 35.5 (30.0 ~ 45.0) 83/65 26.88+3.48 6.72+1.52 4.89+0.63
TGS 40.5 (32.0 ~ 47.3) 125/55 27.61+3.90 6.85+1.71 4.98+0.48
t/7 {8 —2.455 —2.497 —1.681 —0.686 —1.351
P1H 0.014 0.013 0.094 0.493 0.178
e PLT (1()9/L) ALT (U/L) AST (U/L) GGT (U/L)
JTBEIE A 243.63+51.22 21.50(14.25 ~ 31.00) 18.00(15.00 ~ 21.00) 25.00(18.00 ~ 33.00)
TGS 233.20+53.65 53.50 (37.5 ~ 83.75) 29.00(23.00 ~ 40.00) 62.50(40.25 ~ 84.75)
/78 —1.633 5.762 —11.315 —12.240
P1H 0.102 0.000 0.000 0.000
44 ALB (g/L) GLU (mmol/L) TC (g/L) TG (g/L) HO-1 (ng/ml)
HRIE H2H 47.98+3.19 5.29(5.06 ~ 5.61) 4,99+0.99 1.58(1.16 ~2.13) 14.38+2.63
JHG S H 48.07+3.61 5.62(5.30 ~ 6.24) 5.46+0.98 2.06(1.41 ~2.97) 17.00+3.30
/78 —0.251 —5.172 —4.226 —4.576 —7.768
P1E 0.082 0.000 0.000 0.000 0.000

W BMI . SHRBTEARE; WBC : 440 s RBC « ZLA140 s PLT « M/t s ALT « INGIREEEHNE s AST « REZIREAILREN |
GGT . BWaeHeRomE s ALB : IR s GLU « =SJRUIALNE s TC . SJBHERE 5 TG . Hith=M§ ; HO-1 . MLLZAAT 1
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R3 IMARAGHE | 42 FILGINEIM WBC, FFRED (A Fatr it
TiH T=500 p=A =5 x*/F14 P
WBC (10’/L) 5.98 (4.92 ~ 6.91) 6.58 (5.49 ~ 7.60) * 6.96 (5.98 ~7.71) ® 30.140 0.000
RBC (10%/L) 4.65 (4.36 ~ 4.90) 4.94 (4.59 ~5.25) * 4.93 (4.60 ~5.23) * 35.068 0.000
PLT (10°/L) 231.99+53.01 240.92+60.69 238.12+51.53 0.989 0.373
ALT (U/L) 20.82(11.00 ~ 20.00) 41.56 (18.00 ~ 45.00) * 53.69 (26.00 ~ 66.00) * 128.354 0.000
AST (U/L) 17.81 (14.00 ~ 18.00) 26.30 (15.00 ~ 29.00) * 30.61 (19.00 ~ 34.00) ® 92.820 0.000
GGT (U/L) 23.81(13.00 ~ 26.00) 51.26 (19.00 ~ 64.00) * 56.25 (29.00 ~ 70.00) * 114.638 0.000
TC (g/L) 4.60+0.85 5.19+1.00 5.334+1.02° 50.242 0.000
TG (g/L) 1.21 (0.71 ~ 1.43) 1.94 ( 1.12 ~ 2.26) * 2.33 (1.41 ~2.77) ® 91.171 0.000
ALB (g/L) 46.86+3.20 48.07+3.61° 48.14+3.08" 6.932 0.001
GLU (mmol/L) 5.30 (4.83 ~5.42) 5.81 (15.10~ 5.81) * 5.80 (5.14 ~ 5.94) * 46.472 0.000

- WBC: HANTH4EL ; RBC - ZLAUME14L s PLT « MM ALT - INGIREEFRE s AST « RAGIREEL M ; GGT : AR 5
TC : MHFERE s TG : Hil =Rk s ALB: [T ; GLU : ZSIMAE, : 5 F =0 HERAGITFE N, P<0.05:": SR RAGITFEX,

P<0.05

R4 URARTRSTEIRII LT 2 B 2 R ER logistic [A1J4 704

RS ORISR ERZ R logistic [T

~ OR 95% CI . OR 95% CI
Eiztan B SE Wald P OR ———g=—71 Fabn B SE Wald P OR —MmM
Lower Upper Lower Upper
Gender(1) —1.712 1.034 2.740 0.098 0.180 0.024 1.371 age 0.016 0.013 1.704 0.192 1.017 0.992 1.042
BMI 0.646 0.171 14.220 0.000 1.908 1.364 2.669 Gender(1) 0.595 0.287 4.312 0.038 1.813 1.034 3.180
ALT 0.106 0.063 2.808 0.094 1.112 0.982 1.259 TC 0.414 0.145 8.123 0.004 1.513 1.138 2.013
AST —0.136 0.131 1.083 0.298 0.873 0.676 1.127 TG 0.236 0.126 3.512 0.061 1.266 0.989 1.621
GGT 0.021 0.051 0.165 0.684 1.021 0.924 1.128 GLU 0.242 0.098 6.138 0.013 1.274 1.052 1.543
WBC 0.264 0.290 0.827 0.363 1.302 0.738 2.298 HO-1 0.310 0.048 42.100 0.000 1.363 1.242 1.497
RBC 0.920 1.224 0.565 0.452 2.509 0.228 27.617 ¥ : age ; 4E# ; Gender : MR 5 TC : MBHEEE ; TG ; HIM=FE
ALB —0.032 0.113  0.083 0.774 0.968 0.776 1.208 GLU : ZSIIfgE « HO-1 : MLTZ4AAHEE 1 B . FUTHRE SE bRl
TC 0.697 0.536 1.693 0.193 2.008 0.703 5.739 B Wald s Biif B OR : HAB I s O« AT {EX ] ; Lower : [ 5
TG 1.838 0.911 4.067 0.044 6.281 1.053 37.467 Upper : I
GLU 1.024 0.654 2.455 0.117 2.785 0.773 10.030
HO1 1.195 0.257 21.694 0.000 3.303 1.998 5.461 ROC ﬁ}*ﬁii" HO-1 Té\lz{:ﬁ NAFLD %{ﬁlé Eﬁ%’ EEE

3‘/} H Gender : V:EiDJIJ H BMI : %ﬁﬂﬁ%%‘a‘éﬂl 3 ALT H W%Mﬁg%*g
i ; AST ; RAEFREEARE ; GGT . AEWESEG , WBC . (41
M8 s RBC « LTI HH% s ALB « (11T 5 TC « MJHRER ; TG
HIM=S ; GLU » ZSWIM0es ; HO-1 ; MTZE AN 1, B« [FIHEAR
SE : *I%YE'L;E 3 Wald . %ﬁ—i 3 OR H:{Ett 3 Cl . ﬂ{%lzl‘ﬂ 3 Lower .
ERR 5 Upper : TR
RIS B R Z oS, My S AHREEE . 25 B5 I
I3 HO-1 7K, OR 4354 1.813, 1.513, 1.274,
1.363, P{H}Y< 0.05, W.3E 5 ; $LRMsg HO-1 /K
A BE MM, TR T hr 2 SN E BN R Z —,

HO-1 12 bt NAFLD Jz # W7 %5 95 i2F 2 %5 RE -

¢k N 1E FH (area under curve, AUC) 4 0.962,
REE (sensitivity,Se) 85.1% 4557 (specificity,
Sp) 92.9% ; BMI #J AUC 4 0.905, R i &
90.85%. FFHE 76.11%, W 3 K& 6 ; HO-1 #
Wi R AUC = 0.7194, 45 S BT
TC. GLU, ik95.27%, WK 4 k3% 7,

A SERY LA bR S 1 2 L5 R 2 e B R AR
RGBT AT S B IR R B B, H A,

|6 NI NAFLD Sty s G R

izt HwrE AUC Se, % Sp, % 95% CI PIE
BMI (kg/m?) 23.84 0.9052 90.85 76.11 0.8340 ~ 0.8990 0.0001
TG (g/L) 1.26 0.8750 75.31 83.19 0.8400 ~ 0.9040 0.0001
HO-1 (ng/ml) 12.15 0.9622 85.10 92.90 0.8739 ~ 0.9364 0.0001
W BMI : RJTEHEEL s TG« HW=g ; HO-1 : MLIZREAGHE 1 ; AUC : Mg s ; Se . REUY ; Sp : FR5E ; CL. af{ZXH]
RT 20 NAFLD gHERSI GG =
EiEtD T AUC Se, % Sp, % 95% CI Pl
TC (g/L) 5.29 0.6369 57.20 65.50 0.5763 ~ 0.6975 0.0001
GLU (mmol/L) 5.58 0.6731 53.30 74.30 0.6150 ~ 0.7313 0.0001
HO-1 (ng/ml) 18.32 0.7194 38.33 95.27 0.6653 ~ 0.7733 0.0001

E : TC : ;E\HEE@ 3 GLU H %H’Emﬁ% 3 HO-1 H mél?ié% 1 3 AUC : EEH%%—FE R

s Se: REUY s Sp : R s CL: AfEIXH]
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IR, B R 07 07 2 53 W 7 e e U,
MR EZMEAMMENER 18, JRERER. BEELEY
g5 NAFLD 9 A it At o5, (HHAZ WL
BERR I — T S e

HO-1 7£ ¥ HE 9 5 & 2B & Je Fl S8 Ak Y. 3 4H 21
Pt KRN, FATRI LR STk sk,
HO-1 Ml i . P15 2 @iz KI5 R
YEM. FATHBF TS5 R $2 78, NAFLD & Il 3%
HO-1 /KPR 3 v T I, T S o B
=TI IEE#E s HO-1 0 2o R4 R ER,
bEE HO-1 K Thm, FFERG=Fabr. 185, I
WEIREAFBREI =Y, $#&8 HO-1 5 NAFLD
B A S I E RAE R K AR K, HE—BPITZHER
logistic [A]/H & ROC i £t & 3, 13k HO-1 /K
o NAFLD % Ktk ey ph 7 g [ &, HO-1
Wi NAFLD 2 M REBUEM = 7%, AUC K
0.9622, FRHE K 85.1%, ¥ FHJEik92.9% ; &
Wr NAFLD i B B 2% 5 4 55 5 B2 3K 95.3%,, ik
—AESE, HO-1 A% 5 FRERS A & RAE &4

WEESFZ—, BAEPRMRE, HO-1 FikKF
5 NAFLD Jg it k., B = BRI B EH X,
NASH Ht HO-1 B34 v] G2 LA 1 4 Ak B 35
NG B I S AL 7 i — L) VO, Bk
RPN, MK HO-1 /K5 NAFLD k&4 Kitf
YK, HHEK N NAFLD, NASH i Wiid 58l
S ThREY,. KT HO-15 NAFLD JFRE R AEFE
BRI K TR, AR IO LS ST
HAERA TR,

JEWE & R T aE G5 . 2 Ao Al AL ARG
PE BB B 0 A0 B4R AE 22—, FRATAOBF 98 K BN,
NAFLD 21 Ifil{f H & H K- TR R, TC,
TG % MBE7K - NAFLD ¥ s F 30455 1 0l 28 52
LT S, R R 2 < TG IR 3 4 < TG R
WH, ERAGITFEEX (P{EHY<0.0001), H
5% HO-1 /K PA b 9 — 3, #F— MK
HO-1 /KA E MG, g TG KLk KF-Fti &
HO-1 7K F-3 3% 2 Wi b Fb#a %, #2113 HO-1
TR AT 2 e i A 08 ol A e I A R JATLA £ 15
IRerAE k.

A0 JE I WBC T %5k i & 4 5 A% B R
1Bk AE R e IR ", RAOTHBITE & B, WBC i3k
513 HO-1 /KP4 2 —Fta ¥, NAFLD &
WBC 1140 = TR R, AR iE, 1F
I L AME 1 WBC ik E =27 Al il NAFLD
%A U, S RATRIBISE, 428 WBC 3+ %0mT
S5 B I JRy B 1) 18 M R iE. WBC AE k5 NAFLD
Bl kLSRN EAMELRERTRXER : (1)
NAFLD 2R 2R A AEAE IR RN, AL ]
Z—HRSEMNIL. APFFIUEL, RIFLGEAIESH
Sy bt WBC U 4337 $i ity H6 A i % 26 2 3 A8 4k 1Y,
$Em WBC THECRT fig 5 1 5 ZHCHUFI NAFLD J¥ A
BHR, (2) FFAHHLAEIEAE K Bg B Ak T S 2R b
I ST R TR, W] U AR T S IRE,
i % WBC B K isii, (o 40 i i 4 g s 7,
RS R R, HO-1 B A 4 v 4kaT 32 s AR
RRIGAZ B S RERY KA K

BT S AR S N B 5 2 NAFLD %48
KW FEE A FEALH], HO-1 1 X841,
# NAFLD %95 M B EEEM, a8
FIRF s a5, HO-1 Ak NAFLD 2 Wi # 2L
AR, DABRE = SRR AR I 1 s S RAE &
AR WER, 18 SIGRIGTT X105 AT,
e S IO
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