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ZIEFE A MM E sdLDL-C. LPS S5#EREM M IERFE T RIHE XS ER =R

IR - PORARIAPE R, 5k &
(AR FH— AR ER A S ubF, #7582 244 844000)

(FBE] HIY HiTE B . 5 /N 2 K% % 8 25 A I8 [# B (small and dense low—density lipoprotein
cholesterol, sdLDL-C). J&Z#¥%(lipopolysaccharide, LPS) -5 FRI% AL R % 48 ( diabetic retinopathy, DR)BAHIEHE: .
Jitk HEHR 2021 4F 10 A 2 2023 4 10 H 2 T A X — AR EEBERY 102 6] 2 ZUH R (type 2 diabetes,
T2DM) 3, MRS A IR AE 73 R3E DR 41(n=72) 5DR 4 (n=30). HEMA MR, S80S H85 .
Ji7 38 WA ML sdLDL-C. LPS /K5 Z K E Logistic [MIF 04T DR BRI K 5 W7 B2 /R & B AH 5 R 500 Bt
(Spearman's correlation analysis, Spearman)®kAHSC/MHT B H#E . M35 sdLDL-C, LPS 5 DR #H5cE; Zik& T
VERFME I ZE (receiver operating characteristic curve, ROC) 3P MiEsdLDL-C, LPS ZKEIZXT DR fimzese. &8 5
I DR A M EE, DR AT A JE (31.28 +7.70) & 4 W 35 TF R (1= 9.905, P <0.05); ML sdLDL-C(1.51 £0.37)
mmol/L, LPS(117.45 +9.39) pg/mL /K- . 3& 175 (1 = 4422, 25.160, P<0.05); SUSHHEMEFERFHE S 2D
HREIR(1=19.886, 11.883, P<0.05); FLMATHIE . HHRRIE . WEKAJE . B EATRIE . Hoeekia .
R . P REE2ZRELEITHE X (P>0.05), BHNEDP R, DRAFEIRMEHE . Wik (systolic
pressure, SBP). Il /JLEF (Serum creatinine, SCr). %5 Il ¥ (fastingblood glucose, FPG). = H i (triglyceride,
TG). %% B AR 25 (A M [E B (low density lipoprotein—C, LDL-C). ##{k 1l 41 % F (glycosylated hemoglobin, HbAlc)
By i i 0o B R T AEDR 41 (P < 0.05)5 4FHE . (AR 2L (body mass index, BMD) . £, &F 5K K
(diastolic pressure, DBP). WRAHSE (5 LY . ZKiP§ s (5 Lb . JIH 5B (total cholesterol, TC). 1o %5 & B 25 11 IH ] B
(high density lipoprotein—C, HDL-C) 222 L4242 L (P> 0.05). ZHE Logistic FIH B/, BERFGHFE. SCr.
TG. HbAlc, sdLDL-C. LPS, Uﬂlﬁﬁﬂmﬁ DR (MfER N2 (P<0.05), ¥ HIKEBFETA DR E’JWFI%(R
0.05), MISCHEAMHT R, AP S & &, sdLDL-C, LPS /K5 DR RIEME(P<0.05); SUBATHE . &1
)@ &S DR R AR (3 P< 0.05)0 ROC I W7, sdLDL-C+LPS K43 i DR 9 AUC 2y 0.811(95%C:
0.719 ~0.893), RIE Ky 86.72%, 5K 79.83%. &5 T2DM A;‘{c DR A8 3 77 76 g 18 1 1 25 L B i i
sdLDL-C, LPS/K-F-5 4 Jhi, sdLDL-C. LPS, fFTRJE J DR MG N ER, ¥ & KW JE h DR BRI AR,
sdLDL-C HK& LPS Xf DR A7 — & Bl .
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Correlation Between Intestinal Flora, Serum sdLDL-C,
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[ Abstract ] Objective  To explore the correlations between gut microbiota, serum small and dense
low—density lipoprotein cholesterol ( sdLDL-C), lipopolysaccharide ( LPS), and diabetic retinopathy ( DR) .

[KFmBHI] 2026 -01 - 06

(EE€WB] EZK AP AHES(81870544)

EERIN] W Bre - FORE A TEHE (1982 ~ ), 2, Frssvg A, BESmid, BIEEEIN, 22N 5 W R A
KAFFE TAE

LEE{E&] KM%, E-mail: zhangfeng@sina.com


mailto:zhangfeng@sina.com
https://doi.org/10.12259/j.issn.2095-610X.S20260608
https://doi.org/10.12259/j.issn.2095-610X.S20260608
https://doi.org/10.12259/j.issn.2095-610X.S20260608

U - PORAAATE S, 4%, Ml i AN sdLDL-C. LPS 5H4 IR
P 5595 A8 A AR S PRI 5T 77

Methods A total of 102 patients with type 2 diabetes (T2DM) who attended the First People's Hospital of Kashgar
from October 2021 to October 2023 were selected. According to the presence or absence of diabetic retinopathy,
patients were divided into non—-DR group (n = 72) and DR group (7 = 30). General information, laboratory indices,
intestinal flora, and serum levels of sdLDL—-C and LPS were compared between the two groups. Multivariate Logistic
regression analysis was conducted to identify risk factors for DR. Spearman's correlation analysis was used to analyze
the rank correlation between intestinal flora, serum sdLDL-C, LPS and DR. Receiver operating characteristic
curves (ROC) was used to evaluate the predictive performance of serum sdLDL-C and LPS levels for DR. Results  Co-
mpared with the non-DR group, the DR group exhibited significantly elevated Bacteroides abundance (31.28 +7.70)
(t=9.905, P < 0.05); significantly elevated serum sdLDL-C ( 1.51 +0.37) mmol/L and LPS (117.45+9.39)
pe/mL levels (t = 4.422, 25.160, P < 0.05); and significantly reduced Bifidobacterium and Prevotella abundance
(t=19.886,

Enterococcus, FEubacterium rectale, Veillonella, Clostridium tenellum, and Roseburia species (P>0.05).

11.883, P < 0.05). There were no significant differences in Lactobacillus, Plasmodicoccus,

Univariate analysis showed that the duration of diabetes, systolic pressure (SBP), serum creatinine (SCr), fasting
blood glucose (FPG), triglyceride (TG), low density lipoprotein cholesterol (LDL-C), glycosylated hemoglobin
(HbAlc), and history of hypertension in the DR group were significantly higher than those in the non-DR group
(P<0.05). Age, body mass index (BMI), gender, diastolic pressure (DBP), smoking history, drinking history,
total cholesterol (TC), high density lipoprotein cholesterol (HDL-C) showed no statistically significant difference
(P> 0.05). Multivariate Logistic regression showed that the duration of diabetes, SCr, TG, HbAle, sdLDL-C,
LPS, and elevated Bacteroides were risk factors for DR (P< 0.05), while reduced Prevotella was a protective factor
for DR ( P < 0.05) . Correlation analysis showed that Bacteroides abundance, sdLDL-C, and LPS levels were
positively correlated with DR (P < 0.05); while Bifidobacterium and Prevotella abundance were negatively correlated
with DR (P < 0.05). ROC curve showed that combination of sdLDL~C and LPS had an area under the curve( AUC)
(95%CI: 0.719 ~ 0.893), with a sensitivity of 86.72% and a specificity of 79.83%. Conclusion
T2DM complicated by DR exhibit gut dysbiosis and abnormally elevated serum sdLLDL-C and LPS levels. sdLDL-C,

LPS, and elevated Bacteroides are risk factors for DR, while Prevotella is a protective factor.

Patients with

[ Key words] Type 2 diabetes; Diabetic retinopathy; Intestinal flora; Small and dense LDL cholesterol;

Lipopolysaccharide; Relevance

2 AU FR g ( type 2 diabetes, T2DM) & —Fh L)
ZIR, 2B ZIR. IHEBURE T R AR
g P PE B . BET, T2DM W CHR A
2L A MR, 5 SR E Ik
SER B R A0 A R 2% ( diabetic retinopathy, DR)
JET2DM “H UL Y G 8 JF R IE =z — B R R )
DR X B RHECH XU G H 2, T DR BIAH
KR R 285 L], xS B0 JLE AT
O W R A s T I A 2R A
BRY, ZHANEZF AR, CHRHRERY,
J B ERE R SE R ST, R S TR AR 8 S 1 4 B
Bk, 5 T2DM M H JF RE By & A K SR AR OG
WA, /N AR 2 B2 IR £ P I [T (small and dense
low—density lipoprotein cholesterol, sdLDL-C ) L%
JENREE A P BORLEL /N . B RO LA . AR
T8 LDL-C 51 %) fi o /0[] B 7 4 REDORR . 35
RS S AT i, EAEIIESE S T2DM 1%

MR AE 2 VA 5, g 2 B8 (lipopolysaccharide,
LPS) 1y 5 2 [G S o 20 B 1) £ 22 iy, Al
R HUAAAG P AR BE S8 RE SV, T R AE HL A 7E DR Y
K EEELEMY. HET, XT DRI
Whot 2 BB T —HLBl s S2 38 bR . G T
“la iR 5508 AR ] A 52 SO AL
FEMATEIr o B A W FEIESE I T8 R R A A 5
BLPS A M2 fig B ™, HIE T i wE
LPS 55 sdLDL-C =& Z [0} 7£ DR " i & 1F K
i RARSCHE , BRIk = REMERMPTEIESE, H
AT Z 52 BRT AR | TR 2% DN Z 42 ) bt
BT, XL B R R O . i A O
SRS R R A, AR R R R AR A
SE MR ALY R EE L, I LPS 2 BN Ff
B MAE A4 B RAERE ) ELHAR G, w4
B 5 mumas BB, 1M sdLDL-C J&—Fh 2 A 5ok
b ko AL E TR IS Ba e I 2R, 5 o 4
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AR B YA . = MO TR J2 TAS AR T — T 7E
(R B AR B . 3T, ACHIF A BEHU E B
134 sdLDL-C J LPS /B R M s bR, IEHRIT
SHEZEBAHEME, LUYh DR AR S S5 AL
T HE LI RAKHE

1 #ARSHZE

1.1 —fER

VEHL 2021 4E 10 A & 2023 4E 10 A stz T
41X 55— AR BEBE 9 102 461] T2DM B 3% R 5T
M4 PARRE: (DFFE ChE 2 BRI BT iR
FE B (2020 4E R ) ) ' T2DM B2 Wi ks i s (2) 4%
A TR E WS PR A5 A0 505 AR 1ifs PR 2T 48 B (2014
i) DR IZWibRIE; (3)4FH#$18 ~ 82 %5 (4)L
WM RGN ; (SIRIKEREE; (6) B EHMIE
MR E MG R A HEBRbRME: (DA IFEN
e . S MR S I R G s (2) A A
WA s (3) BRTA TR GRS (4) A mZeR
W (S)AMMETFA L ; (6)BF R ERAE IR
g5 () CESEREA S, G A0 R P
2x(New York heart association, NYHA ).L>INEET 2 =
TIT 2% 1O Al 380 /1N BR & 2 (estimated glomerular
filtration rate, eGFR) < 60 mL"", Jif Ih i &~ 4
(Child-Pugh ¥F43=B %) " | A b it A ™
A2 I RE B (P B Rankin 821 =3 43) 1Y,
() ANAF NH MRS 24w, IidE; (98
Wi F AL,

FEAS SRR AR 8 Do 1 B 5 ) AR AR o
A n=22- (1-p)/e) ] 115, #w BIEK
TR 95%(Z=1.96), FiFiRZE e=0.1, ZHME
WF5E D9T2DM H 2 DR B % p 248 30%, it
B INEA R R 81 . 7B I 20% WY TS AL B 7
AN 102 6], AR A G I 00 RS AR
S HAEDR H(n=72)5DR H(n=30), KAFRL
WA M KBS — AR Bs B0 B 25 B 4 ik ofE i o
(XJ-20210717),

1.2 HRAE

1201 MEMEFERARE ARKHERSTE
RAEH ERE T B M ER K 5 mL, 3000 1/min
B0 0.5h, MBI, -80°C MAERN ., JCEIE
SRR A, B BHEA, -80C fRIFAHE .
122 —MEMWE  BCERRREE . KT
£ %0 (body mass index, BMI), 4F#& . PE5]. W 4H
SRR A =1 32 BTl =6 A~ ). Ak s (5

A =11k, BHRR=25g M. PR =
15g M, HEfg =61 H). U4 & (systolic
pressure, SBP) 147 5K & ( diastolic pressure, DBP).
e IR 5 (22 i v IR B VR 48 R 2010) 1) 45
123 SLWEAEREN A ZIE ST ABRIK
HIERZNE 8 ~ 12 h R RS HFIKIN 5 mL, FEA
THALEEE , ZEIRFE 30 min, 3000 r/min £.0>
10 min, 7; BV o >R AUS800 4x H 3 4 1653
BT AL (Ll 2R vy 8 A ) A% A I 90 Bt A BIR 2 ) ) A
138 = 1 H i (triglyceride, TG). & AH [# 5 ( total
cholesterol, TC). k% & I8 & 1 -C(low density
lipoprotein—C, LDL-C) . & % & g % 1 -C( high
density lipoprotein—C, HDL-C) . Ifi. JJL B ( serum
creatinine, SCr). 23§ Il ¥ ( fastingblood glucose,
FPG) . # 4k 1Ml 2L & H ( glycosylated hemoglobin,
HbA 1) K /)N 2 A% % 3 B8 2 1 JE [ B2 (small and
dense low—density lipoprotein cholesterol, sdL.DL-C)
IR 3 UM FRAS SR Tl JBK O 5 W8 e X 46
(ELISA) X LONZA ELx808 i b5 (A6 5% P PRl
A PR DTS F)) A I 7 BE 24 (lipopolysaccharide,
LPS)7KF-, LPS ELISA X7 &g A Lifg) 8iEY
FHEARA R, BRE ML U BT . A+
ARFERET 2 h WS BALRE, T4 H 58l
i1 Wi 5 N =RV N L 8
124 FAEEAEN SRR DNA $2IK
PR & (st R E MR B IR R ) 42 S fE
DNA, {K¥E40H 16sRNA V4 F 51514, U
% 1, it FQD-96A B PCR AL () M4 A4
HABRA ) 175 4 5% XS (polymerase chain
reaction, PCR)ZN, MW 45 WG ABI7500 H 3h%:
wlP- I h L, P & wiE CT(E, Ll 2-aaa
EIHE 10 R E A B & CE R IREE . U
wE . FLRIFEE . SRR . B ET S |
EHREE . KR . RWREE . R
J& . BREE). Nik— LT R S 2k
PE R AT A, XY e AT A, A
[llumina NovaSeq 6000 M FE S 4 (3 Elumina 2
) 2EAT X (PE150) I, )3 %% 4 100,000
reads/FEZS . il QIIME2(v2020.6) %544 % J5 1
FF B BEAT AR, 42 DADA2 Jr vk M5 A
ASV 3, JF3ET SILVA 138 i b AT ¥ Fh i Bt
ST o ZFEER B ZFENE
1.3 HitFESH

K HI SPSS 23.0 Fi kit fr e it o #r o 4545 1E
B AT BT BB DL B+ AR 22 (X +5) RO,
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*1 5|9E% ZH 1] FE BRI AR AR 1455 s AP IEAS A
Tab.1 Primer sequences T R LA R A (P A3 57 BT BE D) [M( Py,
A SIHITHI(5-3) P ] FoR, A R Mann-Whitney U #55
g&gg‘ﬁ%@& i T&ﬁ%ﬁf&éﬁiﬁﬁéﬁi? FHECR R AT A0 L) [n( %) ] Fe, 21 L
T R F ;' CTGAACCAGCCAAGTAGCG BRI x* o ol Fisher 45 8 i 4z (24 10 2001 40
R: CCGCAAACTTTCACAACTGACTTA <5 B})s RH Logistic B HARI 4381 DR A9 52 1 (A
ST T F: TCGCGTC(C/T)GGTGTGAAAG . MO FESESST M, Y% A Pearson
s IF‘ ggﬁggﬁiﬁfﬁéﬁgﬁ;ﬁc M. 228 ROC HZEIPAE 4545 bR DR AYZLRE
H N Ny 2= A YN\
R: TGGACCTTCCGTATTACCGC Lh P<0.05 25 RAGIT#RE X
FLERFT R F: AGCAGTAGGGAATCTTCCA
R: CACCGCTACACATGGAG 2 R
fHERTE & F: CCCTTATTGTTAGTTGCCATCATT
R: ACTCGTTGTACTTCCCATTGT
AR R F: CCCTTCAGTGCCGCAGT 2.1 DREBEZH
R: GTCGCAGGATGTCAAGAC DR 4145 R % s B2 . SBP. SCr. FBG. TG,
HIHEFHE  F: GGAATATTGCACAATGGGC LDL-C. HbAlc. @EifiES &b & & T3 DR 4
R: AGCCGGTGCTTCTTAGTCAG (P<0.05); PIAE® . BMI. #%). DBP. 4K
BB T GEACAAGCAGTGGAGT so, P TC, HDL-C W, 2 SR4ei
R: CTTCCTCCGTTTTGTCAA .
FoREk & F: CCCGGGCCTTGTACACACCG X(P>0.05), W#2.
R: CCCACCGGCTTTGGGCACTT 2.2 WEBERBILE
% [ F: TCTGACCGGACAGTAATGTG DR ZH A s % i B THE DR 4L, WU
R: CGCTGGCTACTGGGGATAAG R @ A m ik e & B M FIE DR (P<
F2 DRIWEBEERDH [(X+5)/n(%)]
Tab.2 Univariate analysis of DR[(X+5)/n(%)]
TRl JEDRA (n=72) DR (n = 30) 1t P
R () 60.12 +3.28 61.23 +£3.47 1.531 0.129
BEIR IR (4F) 6.19+1.22 10.94 +2.01 12.051 <0.001"
BMI(kg/m?) 22.70 +2.51 2336 +2.34 1.233 0.220
SBP(mmHg) 141.80 + 3.56 145.23 +4.38 4.136 <0.001"
DBP(mmHg) 82.71 +11.05 83.40 + 12.25 0.278 0.781
HbAlc(%) 8.09 + 1.81 9.11 +£2.24 2.413 0.018"
SCr(pumol/L) 56.62+12.10 71.11 + 15.69 5.035 <0.001
FBG(nmol/L) 7.70 + 1.62 8.99 +2.24 2.858 0.004°
TG(mmol/L) 1.65 + 0.34 2.18£0.53 5.060 <0.001*
TC(mmol/L) 4.67+1.15 471+1.13 0.160 0.872
LDL-C(mmol/L) 2.41+0.29 2.65+0.63 2.000 0.046
HDL-C(mmol/L) 1.03+0.25 1.06 + 0.24 0.558 0.578
I 3.863 0.049°
H 43(59.72) 24(80.00)
g 29(40.28) 6(20.00)
5 0.279 0.597
% 44(61.61) 20(66.67)
8 28(38.89) 10(33.33)
W2 AR 52 0.195 0.658
H 14(19.44) 7(23.33)
g 58(80.56) 23(76.67)
ek 0.738 0.390
H 18(25.00) 10(33.33)
o 54(75.00) 20(66.67)

‘P <0.05,
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R3 MAMEEFILE(X+s)
Tab.3 Gut microbiota status of the two groups(X =+ s)

[Egis EDR4 (n=172) DR#1(n =30) ¢ P

P RR 16.60 + 3.98 31.28+7.70 9.905 <0.001"
EEIRA R 3.24+0.71 1.29+0.28 19.886 <0.001"
UZ T TR 470+ 1.17 2.58 £0.62 11.883 <0.001"
IR S 0.20 £ 0.04 0.21 +0.05 1.066 0.289
AR R 548 +1.35 497+122 1.786 0.077
782NN 0.21 £0.06 0.20 £ 0.05 0.803 0.423
HBEAR)E 5.19+1.27 4.87+1.10 1.203 0.231
T IR 0.13 +0.03 0.12+0.03 1.533 0.128
FWARTE S 19.23 £4.75 18.67 + 4.49 0.551 0.583
PIRWE 0.15+0.03 0.16 + 0.04 1.385 0.169

*P<0.05,

0.05); HAREMZES LG43 L (P>0.05), U
3,
2.3 TZEM;E sdLDL-C.LPS /K FE L&

DR 4137 sdLDL-C ., LPS /K- Tk DR
#4(P<0.05), W4,
2.4 DR £ HAZ Logistic B34 %7

PR KT P< 0.05 fOFE bR OB R s 1
SBP. SCr. FBG. TG. LDL-C. HbAlc. f&IfilJ &5
di b, sdLDL-C. LPS. #IFFHJE . & HIKEE .
KU FT T i ) 20 A 22 [ &K Logistic [BIHFAY, Jy 22
MK F 1.23 ~2.11, o m gk, R ER,
WEIR L . SCr. TG, HbAlc, sdLDL-C. LPS,
PUFE B Jm TE & o DR SR & (P < 0.05); %
B IR B0 DR R4 I &R (P < 0.05), UL
%5,

% 4 A% sdLDL-C.LPS /K FELL B (X +5)
Tab.4 Serum levels of sdLDL-C and LPS in the two

groups (X£s)

DR#

JEDRAH
(n=30) !

MIEFER (n=72) P

sdLDL-C(mmol/L) 1.19+0.22 1.51+0.37 4.422 <0.001"

LPS(pg/mL) 71.23 £5.60 117.45 +£9.39 25.160 <0.001*

"P<0.05,

2.5 XML

X T A 3% PR A2 5 ¥ 4T Shapiro-Wilk 1E 2%
PERG S, AR IR IEZ 204, K Pearson
AT PG H S DR ARG . 25 R s,
FF# )8 & . I sdLDL-C. LPS 5 DR & i %
IEMEIFFEE: r=0494, P<0.05; sdLDL-C:

% 5 DR W& E X Logistic @344
Tab.5 Multivariate analysis of DR

A i T AEL B SE Wald P OR 95%CI

WE PRI AR - 1.090 0.310 12.387 <0.001" 2975 1.655 ~ 5.574
SBP - 0.192 0.215 0.803 0.377 1212 1.012 ~ 2.347
HbAlc - 1.062 0.327 10.546 0.001" 2.891 1.477 ~ 5.320
SCr - 0.987 0.274 12.920 <0.001" 2.682 1.529 ~ 4.840
TG - 1.022 0.291 12.292 <0.001" 2.778 1.631 ~5.112
LDL-C - 0.242 0.172 1.977 0.160 1.274 1.146 ~ 2.251
T ML F=1; Jo=0 0.274 0.191 2.066 0.151 1315 1.105 ~2.332
FBG - 0.181 0.137 1.752 0.187 1.198 1.067 ~ 1.822
WU FF 5 R - —0.456 0.223 4.161 0.765 0.634 0.362 ~ 0.869
T RR - 0.793 0.263 9.105 0.003" 2.210 1.431 ~ 4.009
IR AR - -0.265 0.038 49.251 <0.001" 0.767 0.695 ~ 0.806
sdLDL-C - 1.200 0.315 14.517 <0.001" 3.321 2.105 ~ 7.237
LPS - 1.063 0.307 11.985 0.001" 2.895 1.725 ~ 5.748

‘P <0.05,
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L s 22 (4 A DA AT 7S 81

r=0507, P<005; LPS: r=0465, P<0.05),
P2 JUAT B8 8 AH X 5 f Bk S . I3 sdLDL-C A
LPS /K- 5, DR () & A 5™ R B nl BE A 55
MAUE AT R &R, SHIREET RS DR 2R
T U ATHEE . r=-0.390, P<0.05; %
HIRHIE: r=-0436, P<0.05), $&m BT

 E IR B R AR R, DR AR AR ™
HEBREREAL, W 6.

6 PFEEBRME sdLDL-C.LPS 5 DR M#EXH
Tab. 6 Correlation between gut microbiota and serum
sdLDL-C, LPS and DR

Eiian r P

PR 0.494 <0.001"

XUEFF 2 —0.390 <0.001"

TR —0.436 <0.001"

sdLDL-C 0.507 <0.001"

LPS 0.465 <0.001"
*P<0.05,

2.6 Imi%& sdLDL-C.LPS 5 DR #J ROC HiZ&k a1

ROC s, IfiE sdLDL-C T DR i AUC
(95%CI- 0.634 ~ 0.848)°0.741, REUEH 63.31%,
RS R 80.60%, 5550 1.32mmol/L. [l LPS
il DR 4 AUC(95%CIL 0.583 ~0.794) 0.689,
REE N 80.00%, FE5EH 68.11%, it AN
76.59 pg/ml.

FB R sdLDL-C 5 LPS i 15 4 15 5L
fig, LLES AL DR AN, LU sdLDL-C
A LPS K0 AR &, ## e 2 A &K Logistic
WA AR B Y 05 B 221 R G i
WHERE(P), HHHEAKX R P=1U(1+e?), Hrh
Z=B0+B 1 x (sdLDL-C) +B2x (LPS), BO N
B, g1M 24351k sdLDL-C A1 LPS () 1] 4
B BRI TR AR S B 0 A 46 A2 e 4
ROC i 2 . sdLDL-C+LPS 5% 4 il DR % AUC
(95%CI: 0.719 ~ 0.893) 40.811, REKSE N 86.72%,
RSN 79.83%, UL 1.

3 g

B P A0 R JBE 22 (DR) S22 O bR (T2DM)
B UL HAEH P E A O IR AR . B .
I L AR S RS SR G R I 3R B S 5
DR Y K A2 A A DI G o ARk, il A
Wl PR S I R BV 4652 51, i AE DR

B

-- sdLDL-C: AUC (95%CI: 0.634~0.848) “4j0.741

-~ LPS: AUC (95%CI: 0.583~0.794) 40.689

— sdLDL-C+LPS: AUC (95%CI: 0.719~0.893) 40.811
" 2L

RABE

0 0t2 0‘.4 0'.6 OI.S 1.0
1R i
1 7% sdLDL-C.LPS %1l DR i ROC g%k
Fig.1 ROC curves of serum sdLDL-C and LPS for
predicting DR

HEFE Rl R AR E AR
RIS Won, DR ARG . I
JE. AR sEfemsiE r . REEIRE HE
Il Pt 25 A% e AU B LA A 6 PR 3K 8 2 i TR
DR AL, 475 m MR . e I M0 I i S 249 ml g
J& DR KK R HEAG R R o AR5 4
AEIE . MRS BMILLE, ZREGIHFE L, #
ARTEARBEZE AT T, DR A A AT A 5K I9IRY
AP AN R A LA B2 0 RARAR G, T AR 4l
N HEE RS SE o Wi R 2 fa T AR E iy
RIAWMAESRG, NN T3SV, —
BB TR, Al G R R AE . BT RR AR
K BENR R (short - chain fatty acids, SCFA). fi¥i—
[ 2 Z2 R AR S AL R e AR BEY
7R, OB PR A 7 5 i T TR AR Z L DDA
U B A AL TS DR RS A
PR RS WA LPS AL A KR, G E
W BB T S R AR R, #E— LR EURE B A
803 IR 8 2R HR AT T 15 A PR s L A A 1Y
PaRIE , i G A 3 S e A P I A B R R
Wity 2(angi0tensin converting enzyme 2, ACE2)3FEik .
SCFA. RPN FRA N AF &2 25 DR R
AR BR, 59k DR 414, DR AT
J& B BT (P<0.05), XU FF A& A% 75 IR
FR & R EFFER(P<0.05), R 5 JE A0 3 S0 5
Tt 55 JAE AR S NP3 R ARPLAR G, G 2 vl Al
AR PN 7 2R CRIER B S I s At A 45 521
MUK IS RIRE A W, BAIIR . 4EfF
[ 18 5 BE DI RE RO VE . sl T REHI S5 1 i 1Y



82 B BE BE K 222 4

hitps://kyxuebao.kmmu.edu.cn

547 %

P HLHEN 22, [EIEE, DR 418 iM% o sdLDL-C
A LPS /K BT . sdLDL-C Wik . %,
R AIFUURT I B, LS8 Ik ok A A b e
F1EsR, AT RERIRE S T A I AR A 1 s B A
AR23) LIPS A Ay 2% [ B R A R A 4 4
HKOF-TH 8 B4 BT N B 2 ILE AR G RAE
AR B I 4  AHIE S & IR 1B A £ TR
TETE O £ 5 LPS K E TS A M4,
SRR I B RS - B R 4R - R ) -
2 Gu M S0 1X — 38 B AE DR &R T LEAE .
AN, TR Y LPS AT g — 20 30 4805 15 5 0
55 sdLDL~C 3 [ A0 9 IS A4 i A8 (%) P 1 ) g B
T R SERE B A3

Z M &K Logistic a1 A3 Fr iF — 2B UESL, BEIR
WAL . HbAle, SCr. TG, sdLDL-C. LPS DL K
Ji7 38 FOUFT 11 J8 2 2 2 DR OIS fE R IR 2, i
TR B 2 RS R R R . AR T
e G N & g R S A I > — 8, b —
TESE TR A b . B T Re A MR A = ALE
DR ML MEURIRZE . R, ABFSIESE sdLDL-
C 5 LPSh DR M fERe H &, JF W8 % s 18
HJE 5 DR y€BE, 4 DR XS PEAE 4 4L T 38 i
HEWERE AR . BT sdLDL-C, HAE 2 UM R
H 0 BN DK ok RE R AL O A5 B TR A4 B A5 2
25N, (B5 DR B8 ST B AEAS R 52 o 4518
FEAL S AHIFSY S04 sdLDL-C J2h bR A 56
RIEM KBRS, SUER g5ig—8, HZ
5 DR AT BEMLEI N . sdLDL-C 1 & Ak 5 8tk B
S, RPN B2 I RE A RIAEAE T 00 X R G
KT LPS, AR SBEMEFY —8, #r
e B PR AT B ARORE 2 PR L A5 722 1Y) i 2 2
WA, RTHEREE, AR LT REENZ
JE DR IERIN 2, 5 T2DM A& EC ) 5 %
IBFFE 25 AW & 2, (0 B B E AN [R] B
FEAEDIRE St s & IR R N DR IR £,
55 IA] R PRI 41 4 A A 25 SCRA L B R
TR —2, SRS A ELES,
XA RE S AR & . IREEEH . B I &
PRI 5 A3 HER R TR K

FREEREIR, IR . B ThRe AL AE 5 E AE
DR &M HAEETHIEM; DL sdLDL-C AL
FRF L OB IR R . ARERAER M
i (1) LPS DL K 52 B i T8 TR A 2 081 )R S 1 T i 2
DR W XU bR &) o AH G i 45 R 5 Bk & ie
—5, #FFHEJE . sdLDL-C. LPS 5 DR & B 3#1F
G, TR AT S . S HIKEE 5 DR 2 B 3%

ARG, B R RM . 5 R 512
PEAIR BE 90 =34 =22 [6] 1] BE A7 7F A0 H TR 1 55 H1 M)
%, JLFEVER TGN . ROC Bk
B, 1% sdLDL-C 5 LPS X} DR ¥ HA &2
P T AN, T T ) T K e R
PEARAEPEAG DR XU B[] B Az ) sz e g o £ 3 5+
B4 BPE RORE/ N B INAE I F8 08, REFRAEHL A
—IRPRE AL BT B . &5 A I iE E R
i T TR AR 2 VR RS 1 B0 T 5 B ) e 2 4
R LPS G AL, 51k RGEMHRAE . R, W
AR ™ Y mT B B S FC ), {2 #F sdLDL-C
B4, THE R LPS 5 sdLDL-C n BhEIfERT,
A0 O RS A0 I 5 (%) P B2 Th R R i . RE R R % I
e R, A TE DR kLSS LR,

25 L RTIHR, ASHIEGEUE SRR R 9 20 I A A5 £
HAAHERBFZMZESL . H sdLDL-C & LPS /K
5% e sdLDL-C. LPS 5445 & N DR )
Mo fER R ZE, IR E S R R M
5 sdLDL-C ¢4 LPS #zili Xt DR H AT — & WA
B FAWFFOR LB R S A28 4k . sdLDL-
C J LPS /K V-5 DR A& M itk B i e R G &
I 7 R 2 2 S T e A HER R, B LA
VEFI Y T8 b S LT REFE IR, o B 1 BEEAR 15 9 7
DR o ) B AR 38 3 5 [l I 2R B0 1Y T 93
T it 9 2% s TR DR 19 & 4B &%, B DR WBEIR
PTG L
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