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WANG Lijuan' ,GUAN Xiaoyan',YU Mengsi' ,QIN Wenpei' ,LI Lei*
1. Medical Laboratory Center ;2. Department of Endocrine sthe First Affiliated Hospital of Xinjiang
Medical University sUrumgqi » Xinjiang 830000,China
Abstract: Objective To investigate the relationships between serum levels of fatty acid binding protein 1
(FABP1) ,pentraxin 3 (PTX3) and type 2 diabetes mellitus (T2DM) complicated with nonalcoholic fatty liver
disease (NAFLD). Methods A total of 79 patients with T2DM complicated with NAFLD (NAFLD group),
53 patients with T2DM without NAFLD (non-NAFLD group) and 61 healthy volunteers (control group)
were selected in this study. The levels of serum FABP1,PTX3,glucose and lipid metabolism,insulin resistance
and liver enzyme indexes were detected in all subjects, and clinical data were collected. The correlations of
FABP1,PTX3,glucose and lipid metabolism,insulin resistance,liver enzyme indexes were analyzed by Pearson
correlation. Logistic regression analysis was used to analyze the relationships between FABP1, PTX3 and
T2DM complicated with NAFLD. Receiver operating characteristic (ROC) curve was used to analyze the value
of FABP1 and PTX3 in the diagnosis of T2DM complicated with NAFLD. Results The levels of serum
FABP1 and PTX3 in NAFLD group were higher than those in non-NAFLD group and control group (P <<
0.05). FABP1,PTX3 levels positively correlated with body mass index (BMI) , total cholesterol (TC) ,insulin
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resistance index (HOMA-IR), alanine aminotransferase ( ALT), glutamic oxaloacetic transaminase ( AST)
(P<C0. 05). Logistic regression analysis showed that hyperlipidemia,increased BMI, HOMA-IR ,increased ser-
um FABPI and PTX3 levels were risk factors of the occurrence of T2DM complicated with NAFLD (P <<
0.05). ROC curve analysis for showed that the AUC (95%CI) of FABP1 and PTX3 diagnosis for T2DM com-
plicated with NAFLD were 0. 693 (0.598—0. 789) and 0. 700 (0. 607 —0. 793) respectively. The AUC (95%
CI) of combined application was 0. 894 (0. 828—0. 959) , which was significantly higher than that of single ap-
plication. Conclusion Serum levels of FABP1 and PTX3 increase in patients with T2DM complicated with
NAFLD,and high levels of FABP1 and PTX3 closely relate to the occurrence of T2DM complicated with

NAFLD, which could be used as potential indicators for the diagnosis of NAFLD.
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PTX3 0.700(0. 607~0.793) 4 ng/mL 0.696 0.736 0.432
I A A 0.894(0. 828~0.959) — 0.899 0.925 0. 824
R R .
1.0 L) 1.0
08 0.8
w 06 0.6
& | i
ms &
m
04 r 04
—O— FABP1
0o —— PTX3 0.2 —N— BAEN
@ B ERHES ] A EMRES
0.0{" 1 1 1 1 1 1 0.0L: 1 1 1 1 1 1 1
0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0
A 1-45RE B 145 RE

Ay FABPL.PTX3 spltks il () ROC k53473 B Jy FABP1 . PTX3 B A Kzl (19 ROC £ 4347 .

B 1

i i

NAFLD $§ 5. 2l ¥ i 7 I 1m0 JE V85 85 2 B I o i
R4 G AL 3 AR B2 A IR RE L T2DM. iR 5
ZHLHL LM 5w 4 2 NAFLD 9 fa 6 2%, bl %5 A0
JBE L T2DM A BEAS W88 NAFLD 19 585 R 1IE 2 4 T+
O T A A AR R SR Y P R RO L I
AE S Al AERE N T2DM KURS: » I 6 5% 2= HE L [A] B
i 5 28 HEPT v A T I g 7 3 AR, 52 e I T R L A2 4
JIF 5 A, 38 i T A Ak ) BT 4 O T R KRR
T2DM 5 NAFLD W5 A7 AH B 52w , w5 1% 2
BLSEEEARL R, Hit, 22 % NAFLD +

FABP1.PTX3 B R EA®KMIZE T2DM &3 NAFLD #J ROC Bk 24

Sy, Hi =2 W T2DM 43 NAFLD fi9 2 it
Y46 b A b8 b5 ALT.AST.GGT 1E iF # 7K
3 K fig HE B NAFLD, £ Wi NAFLD 2 i J¥ &
I BT R R W) AR AR

FABP1 & —Fh 3= 5 45 & 1 4 i 7 B2 0 40 i
AW RARIIRES & O, FEAEMNIERE, D
HLE BRI S /N A A B RN B 2% 28 L FABPL i i fiE
HER 0 R Ko H T i G B A BT AR W 03 B L B A7 AR
FH L V8 TR RS 15 R e Wi Fn % a2t  FABP 3 3% 3k
I 00 A R T R L T AR AR 1 4 i R T 1 TR
T2+ B A1 W T 8 R 1 W R o L A T g 7 AR



ElfrfiE¥45 2021 12 A% 42 %% 24 3 Int ] Lab Med,December 2021, Vol. 42,No. 24 + 3013 -

PEY L ARBIFSE 45 B R BT, NAFLD 41 117 FABPL 7k
S0 B T U6 NAFLD 40 M xf B8 41, FABPL KF 5
BMI. TC,HOMA-IR £ IEAH 3%, Ui FABP1 1 g8 i#
S T2DM B & g AE R e R S RIS 5
NAFLD 4 % %% # #, SCHROEDER %:" #f 14,
FABP1 235 Tt 1 AT 5 308 I A 0 28 48 . 2 1 F A0E
D A8 1 S SO HE | 0l fg 5% . NAFLD, ¥ 5% 1
AL ULER FABPL Rl 48 M 5 R AN 484k 107 38 o o ARG AT
U AL IR E TG BN . PETRESCU %7 4%
K R FABPL 38 i 5 i 4801k Wy il 44 184 5 )
WOE AR o 5415 ST PPARa KEENR TR B-48 1k 5t
DR 3k, A8 (o T 27 4 b 2F 72 . A BF 55+ 8115 43 A1 &
7~ FABP1 /K Jh i & T2DM & 3 NAFLD (st 57
fals N & 2z —,#7) FABP1 5 T2DM ## NAFLD
KR R % Yl FABP1 0] 4 o4 T2DM i # & Jf
NAFLD e Y4845 . ROC #iZmbrss R s,
FABP1 2 T2DM 4 3 NAFLD i AUC ¥ 0. 693, #2
7k FABP1 7F T2DM 4 3 NAFLD 2 Wi 7 ifi A4 —E
{8, 7] R PR 5 T2DM H 3% 4 9f NAFLD #24t5% |

PTX3 & — i #7145 1 f I st 8 s vy 28 1
ENL T 3 S Y ik 25 XN, 2 5 R R,
AR T I T A R R B S A, PTXS
R RN OIBAT 555 T o 8 A % 4 i 4 N
B2 40 M T T UL A 5 A o W . 2R B Tk B &
B RE R A BE B (4 B E VL S Sum R T . PTX3
[FIRES 500 R & e PL 1, A BF 5T il , PTX3 £
T2DM H F ik I+ &, K F 5 TC. LDL-C 7K °F #
S T A AR 0V R R R PTX3 Kt B 8 T
&5, 5 BMI.FPG,HOMA-IR S iF A1, AWF5E &
. JE NAFLD 4 .NAFLD 4 il PTX3 /K F¥ 5 T
XA, H7E NAFLD 4 H 7KV d %, PTX3 K F 5
BMI.TC.HOMA-IR 2 IEA &, [\ 15458745 58 B oR
PTX3 /KT & & T2DM ## 4 3 NAFLD 9 0h 7
falk & Z —, #28 PTX3 5 T2DM H & B0 2=
AL AR 5 R HCPUA O, = N8 IUAE | /= I E A S 3K
BT AT RE 0 R UE R BT R A RN £F 4k Ak 3E R, i S
NAFLD %, XB4R 2 % i, NAFLD % I i
PTX3 /K TR &, BAEA IS B
NAFLD # #& o PTX3 /KF&E &, UL b 45 R R
PTX3 /KF-THi — 7 il T2DM (8 # J1F JiE 20 205
BRI FRE AL . 5 — A S NAFLD B B &
P PTX3 A fig & T2DM Al NAFLD 29 14 56 B¢
T A5 ROC i 470 Br 45 R 8.7 PTX3 2 W
T2DM 4 3 NAFLD B AUC 4 0. 700, 55 i #i #i
AL gy — 2, RN PTX3 /K Fi2 B NAFLD A
BREMAE. AUC v] B 4 K 35 45 19 12 W b A
. A5 b PTX3 2 Wi T2DM 4 3 NAFLD 9
AUC, R RS EH & TR T 0.7, 2 HA
BAFE N AN A . BEAh  ARWFSE ROC M 445 R B .

BEG K FABP1 A1 PTX3 2l T2DM 4 3 NAFLD
B AUC 2 0. 894, 7 T FABP1 Hl PTX3 B 48 I i
ZWIREE .

25 b T . T2DM 4 Jf NAFLD M # I 4
FABP1.PTX3 /K75, FABP1.PTX3 5 T2DM
A3 NAFLD #3519 BMI RIS AR 8F 25 50 A i R4
B A %, &k F FABPL, PTX3 & T2DM & Jf
NAFLD 2l 57 f& B &R, 77 /8 2 B T2DM & Jf:
NAFLD W 7E 48 b - B G K I 799 10T 48 A AT 42 =5 12 W

RUHE
2% 3k

[1] YONEDA M, HONDA Y,OGAWA Y,et al. Comparing
the effects of tofogliflozin and pioglitazone in non-alcohol-
ic fatty liver disease patients with type 2 diabetes mellitus
(ToPiND study): a randomized prospective open-label
controlled trial[J]. BMJ Open Diabetes Res Care,2021,9
(1) :e001990.

(2] Aar#s, ®EEA:. SCUE 2 BUAE SRR G I A TR 14 1 i 1 i
T BRI JUE 235 )y [0 1. 5 R U 9 2% 7 2017, 20 (3) - 267~
270.

[3] CARR R M, ORANU A, KHUNGAR V. Nonalcoholic
fatty liver disease: pathophysiology and management[]].
Gastroenterol Clin North Am,2016,45(4) :639-652.

[4] STHILL,ZAHIL . R . RAE /DA 5 108 1 B s 14
SR [J. S HIIT SR 2% 35 . 2017.,20(3) : 377-380.

[5] MIKUS M,DROBIN K,GRY M,et al. Elevated levels of cir-
culating CDH5 and FABP1 in association with human drug-
induced liver injury[ J]. Liver Int,2017,37(1) :132-140.

[6] ¥R . B . IETLRE N 3 5 20O NUREFE 1 4H OC 1
(I v [ 8 O o A R 2 2 3, 2017, 9(7) - 887-889.

(7] R BR. PTX3 7R M AR 07 I A8 35 10 i % 32235 %
5 RF LR ALV B A OCHELT . FFIE  2019,24(2) - 175-177.

[8] B =W IRM = 2. v E 2 BUHE IR % B 6 95 #
(2017 A RO [T, HARBE R85, 2018, 10(1) : 4-67.

(9] AR BE 2= 2 T 4 43 2= IR 07 JHF 00 0 PR s 2= 40, b [
B2 0T Bih 22 B s M I 0 & K 2 5% 2. A T RS 1 A 07 44 1 s
B i3 4 (2018 T RRO [ . v A6 BT I 6 4% 35 2018, 26
(3):195-203.

[10] LEONI S, TOVOLI F,NAPOLI L,et al. Current guide-
lines for the management of non-alcoholic fatty liver dis-
ease:a systematic review with comparative analysis[]].
World ] Gastroenterol,2018,24(30):3361-3373.

[11] DE SILVA N M G.BORGES M C,HINGORANI A D, et
al. Liver function and risk of type 2 diabetes: bidirectional
mendelian randomization study [ J]. Diabetes, 2019, 68
(8):1681-1691.

[12] CHALASANI N, YOUNOSSI Z,LAVINE J E,et al. The
diagnosis and management of nonalcoholic fatty liver dis-
ease: practice guidance from the american association for
the study of liver diseases[J]. Hepatology,2018,67(1):
328-357. CF#:45 3017 3O



ERE#iES A& 2021 5512 A% 42 %% 24 1  Int ] Lab Med,December 2021, Vol. 42,No. 24

« 3017 -

type and clopidogrel therapy[J]. Clin Pharmacol Ther,
2011,90(2) :328-332,

(4] fapuk, kv, HR&.%. S UR AR CYP2C19 3 H £
AMaerl]. R ER KS#2H,2015,36(11) :17-19.

(5] . A fo , XBBF Bk, 45, 5 B b X DU A B CYP2C19 3
B 22252 23 A 5 R [ A e 18D L e [0 . I R 4G 36 2% 7%
2013,31(8):629-631.

(6] A WKME, MEA 177 2B . 808 DU RE CYP2C19 3k £
A IRAD T, Z8E25.2007,11(8) . 717-719.

L7] JAMHM ., EL&F B, . IR b X PUR A CYP2C19
1 CYP2C9 B 2 M43 [T, iR N BERE K 22540, 2014,
44(12) :864-867.

(8] JElfdt, (i, e B e, v [ U0 AR AS [R) 1 31 L AF i LR

LB 1) 4 o AR AL CYP2C19 3t [ 22 25 PR i A%
(. b G R 245 #2535 97 %, 2007, 12(2) : 208-213.

(9] ZERESE.WIRFE. P B, & B X DUk A BE CYP2C19
HREZEMR AT [)]. B bR 56 R 2 2% 5. 2015, 36
(20) :3035-3038.

(107 5 fwi. 45 RAE . 2538 L 46 T M 3t X DU A BE CYP2C19 3
H L2 SRR LR EEZ,2017,43(21) :1556-1558.

[11] EHFEL ALK, BIRKE. B8 NES &% CYP2C19 3
HZ BP0 hE 2525 ¢ & ,2004,52(11) . 70-72.

[12] &, 2T CYP £ &1k i S 4% -5 1 22 40 il 770 48
HAERWBFR[D]. 76 % 55 U4 = K2, 2010.

[13] XIFF. 7 b X BUE A BE CYP2C19 FE PR £ 25 4 43 A3 1 B
FE[D]. K% . K% BB K%, 2014,

[14] ZUO L J,GUO T,XIA D Y.et al. Allele and genotype
frequencies of CYP3A4,CYP2C19,and CYP2D6 in Han,
Uighur, Hui, and Mongolian Chinese populations [ ] ].

Genet Test Mol Biomarkers,2012,16(2) :102-108.

[15] HE N, YAN F X,HUANG S L,et al. CYP2C19 genotype
and S-mephenytoin 4'-hydroxylation phenotype in a Chi-
nese Dai population[ J]. Eur J Clin Pharmacol, 2002, 58
(1):15-18.

[16] DE MORAIS S M, GOLDSTEIN ] A,XIE H G, et al.
Genetic analysis of the S-mephenytoin polymorphism in a
Chinese population [ J]. Clin Pharmacol Ther, 1995, 58
(4) :404-411.

[17] WANG ] H,LI P Q.FU Q Y.et al. CYP2C19 genotype
and omeprazole hydroxylation phenotype in Chinese Li
population[ J]. Clin Exp Pharmacol Physiol, 2007, 34 (5/
6):421-424.

(18] 7K 35 M B4, 5 R IR AT CYP2C19 JEH £
AYEWEFEL) ] 2522075, 2012,47(7) : 539-542.

[19] WANG S M,ZHU A P,LI D,et al. Frequencies of geno-
types and alleles of the functional SNPs in CYP2C19 and
CYP2El in mainland Chinese Kazakh, Uygur and Han
populations[J]. ] Hum Genet,2009,54(6) :372-375.

[20] skZ ¥  BH A AT M. 0 B A CYP2C19 3k 40 %
AR IF 2 A LT ], B PR IR R 2 A L 2014, 14 (4)
427-434.

[21] XIE H G.KIM R B,STEIN C M, et al. Genetic polymor-
phism of (S)-mephenytoin 4'-hydroxylation in popula-
tions of African descent[ ] ]. Br J Clin Pharmacol,1999,48
(3):402-408.

ISR H . 2021-06-12 &[] H 18 : 2021-09-20)

(B4 3013 5D

[13] ELMES M W,PRENTIS L E, MCGOLDRICK L L,et al.
FABP1 controls hepatic transport and biotransformation of
/A9-THC[J]. Sci Rep,2019,9(1) :7588.

[14] PI H,LIU M, XI Y.et al. Long-term exercise prevents
hepatic steatosis:a novel role of FABPI in regulation of
autophagy-lysosomal machinery[]]. FASEB J, 2019, 33
(11):11870-11883.

[15] SCHROEDER F, MCINTOSH A L, MARTIN G G, et
al. Fatty acid binding protein-1 (FABP1) and the human
FABP1 T94A variant: roles in the endocannabinoid sys-
tem and dyslipidemias[J]. Lipids,2016,51(6) :655-676.

[16] MUKAI T,EGAWA M, TAKEUCHI T, et al. Silencing
of FABP1 ameliorates hepatic steatosis, inflammation,
and oxidative stress in mice with nonalcoholic fatty liver
disease[ ] ]. FEBS Open Bio,2017,7(7):1009-1016.

[17] PETRESCU A D, MCINTOSH A L,STOREY S M, et
al. High glucose potentiates I.-FABP mediated fibrate in-
duction of PPAR« in mouse hepatocytes[ J]. Biochim Bio-
phys Acta.2013.1831(8) :1412-1425,

(18] E 45,4 . T#. M ChE.PTX-3 Fl IL-27 £& I X7 ik

BEAE IS WA (LT . 1 B R 0 5 4 2% 5, 2020, 41 (14)
1765-1768.

C19] A7 f5, X8 A6 Ak, B U0, 45 201k I A 3 8 35 I 7 RBP,
NLR.PTX3 7K 5 250 5l Jik i+ 8 1k 5 e 48 P 10 6 &R
5T ()] B A M B2 A3k ), 2020, 20(13) : 252-255.

[20] WALUS-MIARKA M, TROJAK A, MIARKA P, et al.
Correlates of pentraxin 3 serum concentration in men and
women with type 2 diabetes[ ] ]. Innate Immun, 2020, 26
(5):351-357,

[21] YU N, CUI H,CHEN X, et al. Changes of serum pen-
traxin-3 and hypersensitive CRP levels during pregnancy
and their relationship with gestational diabetes mellitus
[J]. PLoS One,2019,14(11) :e0224739.

[22] MARZ BG4 o WA L 45, A 0ORS PR AR 0 T 0 28 4 1L i
PTX-3 7K 5 Ji & T 84T L B S AL L O 56 43 9 [/
CD. H [ 5 2 s (L F RO » 2015, 7(2) :101-105.

(23] TEFIHT, 2% HBH A=A, S5 ARTRT PR AR D5 VI 99 58 2 il
5 PTX3 17K Kl R LT, i B 4E 2 24 35, 2015,
35(15) :4266-4267.

(W B 91:2021-03-29 & H 1 .2021-09-27)



