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WE: BoY el E TR YE % (non-alcoholic fatty liver disease, NAFLD) i3 F&{H K ER&
g (polyketide synthase, PKS) FE[EfE (RIPKSE) A7 KAME ML N A 2 K. F53E LA20184E
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AT RAFEFE M (aspartate transaminase, AST) . MHHZLZ (total bilirubin, TBil) . & pH[EHEE
(total cholesterol, TC) . Hil=[§ (triglyceride, TG) . HZHENEHEANEEE (high-density lipoprotein
cholesterol, HDL-C) MA%%5 I A H[EEE (low-density lipoprotein cholesterol, LDL-C) 4&4:#)4k 2%
TekR. 455 NAFLDZHALTy [28.55 (1733, 39.55) JU/L, & T-HEREx L1 [12.80 (9.60, 22.75) J UL,
EREGIFE N (2=-4.073, P < 0.01) ; NAFLDZITGJy (2.35 + 2.40) mmol/L, & T-{i % HH
) (0.92 +0.70) mmol/L, ZERH Y& X (¢ =-3.466, P=0.001) ; AST. TBil. TC. HDL-C};
LDL-CZ R T4l % 23 X (3P > 0.05) . NAFLDZHZS(EARAPKS 5 FHPEZ K6.25% (2/32) , {@ N
W2 H24.32% (9/37) , ERELHHE N (F =4.183, P=0.041) . NAFLDZ J1341 g 41 & I
Kt 20, WREESYRIN13.24 mg/L. 1.32 mg/L. 0.06 mg/L; {@Fext MBLLs1 A ¥k b 2.0, 458
NAFLD i 255 HPKS & PH P (% T BE HR 2 500 NAFLD 35 418 i A A Py A 1 2 B2 A7 A
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Distribution of polyketide synthase islands in feces and detection of endogenous ethanol in peripheral
blood of patients with non-alcoholic fatty liver disease
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Abstract: Objective To analyze the distribution of polyketide synthase (PKS) islands in feces and
endogenous ethanol in peripheral blood of patients with non-alcoholic fatty liver disease (NAFLD). Methods
Total of 32 patients with NAFLD in the outpatient and inpatient department of Beijing Ditan Hospital, Capital
Medical University from April 2018 to September 2018 were enrolled as NAFLD group, and 37 volunteers
of physical examination in our hospital were enrolled as control group. The feces samples and blood
samples were collected. The whole genome template of fecal specimens were extracted and the distribution
of PKS island were detected by PCR. The alcohol content in blood samples were detected by Biovison kit.
The biochemistry indicators [alanine transaminase (ALT), aspartate transaminase (AST), total bilirubin (TBil),
total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein

DOL: 10.3969/j.issn.1674-7380.2019.03.012
BEEWH: HMERLS MR IZE BB N RIS “Fmitkl” 3H (DTYM201605) ; RE-TFES:RESS
(LDWIPMF-103-17001) ; b EREEFHUTR] (XMLX201837) 5 “-=H" Y0 Fs f5 M T 96 5 B AL s
iR (20182X10302206—003-006) ; ALt BEBEE BRI AL BRI R R B HOIE (XXT26)
JEIRERE: 7% Email: huichunxing@126.com



cholesterol (LDL-C)] were detected by HITACHI 7600 fully automatic biochemistry analyser. Results ALT level
of patients in NAFLD group was [28.55 (17.33, 39.55)] U/L, which was significantly higher than that in control
group [12.80 (9.60, 22.75)] U/L, the difference was statistically significant (z = -4.073, P << 0.01). The TG level
of patients in NAFLD group was (2.35 + 2.40) mmol/L, which was higher than that in control group [(0.92 +
0.70) mmol/L], the difference was statistically significant (¢ = -3.466, P = 0.001). No significant differences
were found in the levels of AST, TBil, TC, HDL-C and LDL-C between the two groups (all P > 0.05). The
positive rate of PKS in feces of patients in NAFLD group was 6.25% (2/32), which was 24.32% (9/37) in
healthy control group, the difference was statistically significant (y° = 4.183, P = 0.041). In NAFLD group,
there were three cases whose ethanol were positive in peripheral blood, the concentration were 13.24 mg/L,
1.32 mg/L and 0.06 mg/L, respectively. No ethanol was detected in peripheral blood of healthy control group.
Conclusion The positive rate of PKS islands in feces of patients with NAFLD was lower than that of healthy

controls and presence of endogenous ethanol in peripheral blood of patients with NAFLD was confirmed.
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FHVEBE R, K HDNAZi1L 5] & (Genemark A
ql, hEGE) REPKSE KN A EDNA,



ST HEEL DN A AT PCRY™ 38 K Bt JI B 6 JI FL Uk
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P <0.05 hERASIZE L.

) ) 20194 F114: FH3HH

2 FR

2.1 —RFA AT LGN B e B R TR} ) 52 4k
# 69 %, Hrh NAFLD 41 32 %, st e 37 4,
2 AT R AR . HERIA BMI [ 2 7 L4124
B (B P<005 , HEWTHMHE, BE 1
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REPHGHHE N (F=4.183, P=0.041) .

2.4 91 b LEF K a9 A {g RN REZH A A iy
Fot 2, FHPEZE A 0%; NAFLD 49 3 41 40 &
MR H 2%, WE4r 38 13.24 mg/L. 1.32 mg/L.

0.06 mg/L, FHPEZ Ny 9.4%. fid BExt I8 41 % NAFLD
I ZREME R Z R LG8 L (F =3.626, P=
0.095) .

=169 GIFFRITREIA OFHHIE

483 F#h (xxs, &) WA (F/%, #) BMI ( x+s, kg/m’)
NAFLDZL (n=32) 4416+ 10.17 20/12 26.15+2.48
1 FeatBE4e (n=37) 42.43+533 25/12 2435+222
SitEMh t=-0.450 7=0.194 t=-3712
Pih 0.610 0.659 0.537
2 69 GIFFR I SR ML E ML aHR
s ALT AST _ TBil . TC
[M (p25, p75) , U/L) ] [M (p25, p75) , U/L) ] (x s, pmol/L) (x +s, mmol/L)
NAFLDZE (n=32) 28.55 (17.33, 39.55) 19.80 (15.68, 30.35) 12.57 £5.02 4.43+1.05
BT IR L (n=37) 12.80 (9.60, 22.75) 19.00 (15.85, 21.10) 12.71 £5.30 434+0.86
gt 2 z=-4.073 z=-1.276 t=0.116 t=-0.407
PiE < 0.001 0.202 0.908 0.685
s3] 3 TG 3 HDL-C 3 LDL-C
( x +£s, mmol/L) (x £s, mmol/L) ( x s, mmol/L)
NAFLD#L (n=32) 2.35+2.40 1.33+2.16 2.68 +0.84
fe T4 (n=37) 0.92+0.70 135025 236+0.58
sitEh t=-3.466 t=0.057 t=-1.722
Pt 0.001 0.955 0.090




CREAT AT A2 CHPRRD ) 20194F 114 SH3HH

1000 PHME  +
marker XffiE 1 2 3 4 5

+
11 12 13 14 15 16

1000 PH{E

marker XfHE 17 18 19 20 21

23 24 25 26 27 28 29 30 31 32

1 NAFLD %2 EF{FHEAME DNA PKS SH0ERR K E
VE: BHERT A2 RBRIA R PKS 258 & BBk DNA, EIH4S 1A 12 BEH PKS &M i

1000 FEf

marker B 1 2 3 4 5 6

700bp
500bp _ .

1000 FRi% + +
marker ¥f#E 17 18 19 20 21

7 8 9 10 11 12 13 14 15 16

+ +
23 24 25 26 27 28 29 30 31 32

1000 PRl + +
marker g 33 34 35 36 37

500bp —

& 2 #ERxTIBLASS(EHE A ZNE DNA PKS S HYE AL KE
e PHMEXT BN ZMTHHIA T PKS 25K BB PE R DNA, EHgis 17, 19, 21, 25, 32, 34, 35, 36 Jz 37 PKS 5 4fHM:

3 Wig

F A T A B SN AFLD R & 3 2 A e, 4
FIMLE E AR OlpiE @ikl SEUERE, e
FERTBIEENAFLD!™'; @fig i @ #f vl @il W& &
SN RIE, T JORE N AT (e BENAFLD ) & B!
(3l 8 1 A I 1 AT 2 2 i P REBRRA g o R e, —
5 T R AT SR AT A, 55— 5 T ML A FE A i
=, BIRHFA BRI, @piE e S iR
I EAERY @WAEMEZEEEUL, %A N
TE RS A 1 A B S NAFLDI & A5 <P,

A7t HNAFLDZH A5 260 FHPK S & (1 RH P i
FARTARRENT HRZH, 25 R A8 5 NAFLD & 3 I8
BEZRENE R 2. CotillardZ2 B 5L K B, S
WA REVE = I ANBEAE L, B e 2 REPEAR )
EE AR O IO XU B . TR, i 4T

ZREMER M A A AR RS BT, R
HHE I R, S S  E RE, Tk
Fra P hE o IR 2 I NAFLD K AR, W52
NAFLD 5 7 W BE 2 FEtE R e &, 4553
FUINAFLDA K RZE B2 FevE T %, HgE W
R A S Bt R A T B .

W AEME L BE R AR TE AR BB N 50 T 4
W= OBE. TERAZMN T, AWK EY
Sy fREFEAETAERER , J5 B s an s AR A
Je, PR N R ARIKCERI N AE T L REAE IEH
NPEN W RAFAEN, EATTERFEgERR . 280, 78
REZWEEL T, AMEANBINEN CBKFSE
I WAM ZEMIRE TS5 LW E N
BEAK, BTSN BRI RE 1A
K, BRAMATREIE 5 N PP BAR & SIS K. AR



68 < iBFE

SFNAFLD H 5 e f i xok HE2H A1 ) 1 o ) 2 vk 2
AT TR . SR EoR, TEXRBANINENE LB
LR, NAFLDZH 31 & 3 40 I s H 2.8, i
B {g Rt B AN A I 3 R A OB . E 8oy
B, NAFLDZL & A A i 20 8% B 2R 5 g e ) R
MR EZR, FERSENAAREEAR K.
EARIG R B, 7634 NAFLD £ 3 41 J& 1 5 6 sz
AR NN 2. de MederirosZ:* 5\ ANAFLD
ATRE P E AWM 28, BEA—E 2RI
NI A ZEEAKE BT, PR B AL T 1 0 T
AR A 2% . Engstler2:P98 5t % B, NAFLD
IR EXTHRAMEL, £ BIES TR ERETE O
WRETL R E 2R, (HESEKILK S K RE T
&, B CAHNAFLD & 3% M T 2 5 K s T
RE AT IR 5 A ) T AL 2 b 2 i S T 1 22 5
R, TR P YR 2 A R

AR I, NAFLDZH &3 36 1 PKS 5 BH
FAR TR FEX B, (HE 9 NAFLD & 3% 40 & 1
CEERE TR, TR S N AR T 2R (135 B Th RE 52 451
A Ko ABARHF H A AR AT I 23908 BEAS 7 K 3h 9
S, Ange xRt N ZH B 3 B AN AR Y R A s B AR A
AT CTEMA R £ I SR 55 2 A O B ik
ARSI, MIEA VRS, B, ARG
BRIIFEA R AT AL

2% b, NARPE ZEEYENAFLD % AR K & H e
B — DR, W 1l b L 2 B (1
Ao A AL, HAREIThRE A A= T HREe AR, 4
SATLI 1D 18] B of A SR T3 B AV T NAFL D3 it 7
(10 SE B 5 I A

SE K

[1] ~ Wang FS, Fan JG, Zhang Z, et al. The global burden of liver disease:
the major impact of China[J]. Hepatology,2014,60(6):2099-2108.

[2] 1HJ S5, IRIEGE, W80, 5. ARTORS YRR 7 I R B3 A A 1k SRR

I LA R ORI I AZ L[], SE AR 2% 75,2016,19(4):418-422.

3] Volynets V, Kiiper MA, Strahl S, et al. Nutrition, intestinal permeability,
and blood ethanol levels are altered in patients with nonalcoholic fatty
liver disease (NAFLD)[J]. Dig Dis Sci,2012,57(7): 1932-1941.

[4]  Leung C, Rivera L, Furness JB, et al. The role of the gut microbiota in
NAFLDI[J]. Nat Rev Gastroenterol Hepatol,2016,13(7):412-425.

[5] Bashiardes S, Shapiro H, Rozin S, et al. Non-alcoholic fatty liver and
the gut microbiota[J]. Mol Metab,2016,5(9):782-794.

[6] Mokhtari Z, Gibson DL, Hekmatdoost A. Nonalcoholic fatty liver
disease, the gut microbiome, and diet[J]. Adv Nutr,2017,8(2):240-252.

[77 Loomba R, Seguritan V, Li W, et al. Gut microbiome-based
metagenomic signature for non-invasive detection of advanced
fibrosis in human nonalcoholic fatty liver disease[J]. Cell

= AEE MM

FH, 2L ARG &, F
&, F i), 2019,11(3):64-68.

Jor BT 970 %

(8]

[

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

) ) 20194 F114: FH3HH

Metab,2019,25(5):1054-1062.¢5.
Janssen AWF, Houben T, Katiraei S, et al. Modulation of the gut
microbiota impacts nonalcoholic fatty liver disease: a potential role for
bile acids[J]. J Lipid Res,2017,58(7):1399-1416.
Panasevich MR, Morris EM, Chintapalli SV, et al. Gut microbiota are
linked to increased susceptibility to hepatic steatosis in low-aerobic-
capacity rats fed an acute high-fat diet[J]. Am J Physiol Gastrointest
Liver Physiol,2016,311(1):G166-G179.
de Faria Ghetti F, Oliveira DG, de Oliveira JM, et al. Influence of
gut microbiota on the development and progression of nonalcoholic
steatohepatitis[J]. Eur J Nutr,2018,57(3):861-876.
Zhu L, Baker SS, Gill C, et al. Characterization of gut steatohepatitis
(NASH) patients:aconnection between endogenous alcohol and
NASH[J]. Hepatology,2013,57(2):601-609.
Putze J, Hennequin C, Nougayréde JP, et al. Genetic structure and
distribution of the colibactin genomic island among members of the
family Enterobacteriaceae[J]. Infect Immun,2009,77(11):4696-4703.
PR IR S o 9 5 43 2 MR 07 T REDRS M 993 5 21, v [ R P o2
J I PG X 2 DA . ARG MR U MR AT BT VR PR (201878
WO [ WEPRBFIE 24 ,2018,34(5):947-957.
Erf, WA, BT, ARIRE VEIR DT VIR VA 9T ¢ R (J/CD). R
JEFEAS 2% 6.(F TR, 2018,10(4):48-53.
Bickhed F, Ding H, Wang T, et al. The gut microbiota as an
environmental factor that regulates fat storage[J]. Proc Natl Acad Sci
USA,2004,101(44):15718-15723.
Le Roy T, Llopis M, Lepage P, et al. Intestinal microbiota determines
development of non-alcoholic fatty liver disease in mice[J].
Gut,2013,62(12):1787-1794.
Ruiz AG, Casafont F, Crespo J, et al. Lipopolysaccharide binding
protein plasma levels and liver TNF-alpha gene expression in obese
patients:evidence for the potential role of endotoxin in the pathogenesis
of non-alcoholic steatohepatitis[J]. Obes Surg,2007,17(10):1374-1380.
Dumas ME, Barton RH, Toye A, et al. Metabolic profiling reveals
a contribution of gut microbiota to fatty liver phenotype in insulin-
resistant mice[J]. Proc Natl Acad SciU S A,2006,103(33):12511-12516.
Swann JR, Want EJ, Geier FM, et al. Systemic gut microbial
modulation of bile acid metabolism in host tissue compartments[J].
Proc Natl Acad Sci USA,2011,15(Suppl1):4523-4530.
Parlesak A, Schifer C, Schiitz T, et al. Increased intestinal permeability
to macromolecules and endotoxemia in patients with chronic alcohol
abuse in different stages of alcohol induced liver disease[J]. J
Hepatol,2000,32(5):742-747.
Cotillard A, Kennedy SP, Kong LC, et al. Dietary intervention impact
on gut microbial gene richness[J]. Nature,2013,500 (7464):585-588.
Le Chatelier E, Nielsen T, Qin J, et al. Richness of human gut
microbiome correlates with metabolic markers[J]. Nature,2013,
500(7464):541-546.
TkiHA, FERUL, AR, S ARTERS IR S P i A 2
PSR (W)W FC[I]. BFE,2017,22(4):323-326.
Mcmanus IR, Contag AO, Olson RE. Characterization of endogenous
ethanol in the Mamml[J]. Science,1960,131(3393):102-103.
de Medeiros IC, de Lima JG. Is nonalcoholic fatty liver disease an
endogenous alcoholic fatty liver disease? A mechanistic hypothesis[J].
Med Hypotheses,2015,85(2):148-152.
Engstler AJ, Aumiller T, Degen C, et al. Insulin resistance alters
hepatic ethanol metabolism:studies in mice and children with non-
alcoholic fatry Tiver disease[J]. Gut,2016,65(9):1564-1571.

Weke H #: 2019-03-04

L BT P PKS B0 F 55 91 8] do ) 2 b L BE 4448 [J/CD). o B AT o 22 & (



