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W OE. HBY  PEANFHZEM: IR I S 25 B 1E (obstructive sleep apnea hypopnea syndrome, OSAHS)
B i Th s 2 B4 64 E (lipopolysaccharide-binding protein, LBP) £ il 3 Jik P4 5 i J2 )2 & ( carotid intima-media
thickness, CIMT) fJ5C 5, FiE  EHF 2015 48 5 J] ~ 2017 4F 12 J] AEb 50 % o1 I g H- 55 WA 0 Sk S8Rt 12 1Y
117 fI%E{ OSAHS BEFEVENBIFIN L, A B W2 2 2 IR A B BWIFAL CIMT, Z5% {70 OSAHS &
FH % - OSAHS B35 (HE A OSAHS B, SF-Xy LBP #k B2 il CIMT ) S35 i #a %, LBP & B2 43 51y (32.1 +
10.4) (32.3£10.8) .(38.1 £10.5) we/ml, B JFF OSAHS 54% — H1iF OSAHS B &M L, Il LBP B #FH W& (P <
0.05) ;- CIMT 43514 (0.52 £0.08) . (0.58 £0.07) . (0.62 0. 13) mm, & OSAHS 5% - H1 ¥ OSAHS HEH L,
2 CIMT (35375 (P <0.05) o S FIEEFE 8 (oxygen desaturation index, ODI) E— NSy FAFRS B LL A |
0 I 7R 5 P R R I = R IR A (P = 0. 002, R =0. 154) FE X Z T00 if. 7% LBP /K P46 4. It
S, i3 LBP Al T CIMT , ifif FLd 7 LS Bk RERE (b o I 38, ARk (P <0..001,R* =0.323) . #5i  BF5uss
LRI, 08AHS 3 LBP Fil CIMT Z M AEAEAH G, H AR LR AH G
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RE 4SS R766.4 X ERFRIREG : A [P EEEREMEAEIMIZFER,2018,24(5) :401 -404,416]

Correlation analysis of serum lipopolysaccharide-binding protein
and carotid atherosclerosis in patients with obstructive
sleep apnea-hypopnea syndrome

YAN Xiao-juan' , ZHAO Xin®>, RAO Yuan-sheng', WANG Jian-hong'
(1. Department of Otorhinolaryngology-Head and Neck Surgery, Anzhen Hospital, Capital Medical University, Beijing
100029, China; 2. Department of Anesthesiology, Beijing Childrens Hospital, Capital Medical University, National Childrens
Medical Center, Beijing 100045 , China )

Abstract: Objective To assess the relationship between serum lipopolysaccharide-binding protein ( LBP) and
carotid intimal-media thickness ( CIMT) in patients with obstructive sleep apnea-hypopnea syndrome ( OSAHS). Methods
117 suspected OSAHS patients visited our hospital from May 2015 to Dec 2017 were selected as the study subjects. All
patients received polysomnography and CIMT assessment by B-mode ultrasound. Results LBP concentrations and average
CIMT increased from patients without OSAHS to those with mild-moderate and severe OSAHS [ from (32.1 £10.4) to
(32.3+10.8) to (38.1+10.5)pg/ml, P =0.017; from (0.52 +0.08) to (0.58 +0.07) to (0.62 £0. 13) mm,P =
0.006, respectively |. Oxygen desaturation index (ODI) was a predictor of serum LBP level independent of age, waist-to hip
ratio (WHR) , smoking, hypertension, HDL cholesterol, triglycerides and fasting glucose (P =0.002, R* =0. 154).
Furthermore, serum LBP predicted CIMT independently of known risk factors of atherosclerosis including obesity (P <0.001
R* =0.323). Conclusion There is a correlation between LBP and CIMT in a linear manner in patients with OSAHS.
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WL ZE P e P R 1 T <2
sleep apnea-hypopnea syndrome, OSAHS) $:1iF /& 7E
B AR 52 52 VA I B L 2, 5 B IR P a4
WP BT A5 5 o R R R S I R 4 T 5 | A SRt
ARG MEFLOAEIY . Bl OSAHS B O
MBI KA AP T AR W] Y o Ak, OSAHS
SEE I i R Sl Dk KA BB A s R ) 35080 Dk P v )2 J5E
J& ( carotid intima-media thickness, CIMT) 33"
Mifig £ ¥ 45 4 # B (lipopolysaccharide-binding pro-
tein, LBP) /K7 1] s AR N B 2% MUAE, 2 3l ik
SRR AL 7 B PR -2 . BLSR OSAHS 3 CIMT
K {H 2 OSAHS & i iF LBP 7E 1 3l ok #f
REAL T A PR DA OGS o PRI, A9 B 7
PEAL OSAHS [E4% i LBP A1 CIMT (ARG

{iE ( obstructive

1 #RFnrE

L1 WFExg

WEFE2015 4E5 J ~2017 4 12 J MR peniis
117 (1 BE{pL OSAHS AL B EVENHETEN R %
35 ~60 % ,SEHER(46.5 + 9.6) %, R #lE OSAHS
7O R R H Y 3 4L, BIJE OSAHS 41
(10 ) , %% — tp ¥ OSAHS 41 (50 %) , T OSAHS
(5T ) o BEFEXF SR, 41 B A e I,
FHUATR $ e i s 25 9, 1048 55 7k 3R % 460 I 400 11 5]
(n=25) M8 B KR ZEAETR (n =6) IR
(n=6) F5E5 FHEHHM (n = 14) Fl B — SZARBHLHI 51
(n=17) o HEBRARAE : O FO 1B s Qi X
At 2 TN P W 5 5 (MR PR s s @ HF AR AR 2
ABVHR 5 @25 (o FTEEHER ) BT AR ) soRs fiie 245
Yo Pif 2l E s AR 8 B A R
1.2 Z SHmAR I

Firfy 3210 AT B 2 S BEIR I (polysom-
nography , PSG) . PSG jiiE fl 45 4 k& 2 M HRHL
B2 AN RGEIE . 0k SR B P
I B St o R A 7% 52 X7 e R P R 2 5P i
6% (apnea hypopnea index, AHI) FISIRIHAIEZTE
% (oxygen desaturation index , ODI) Az Ifil 5 1 A1 &
(Sp0,) o Ml FEAREORE OSAHS 757043 25, AHI
5 ~15 /h B Hi4E OSAHS, AHIS ~30 (R/hEH

Sy EE OSAHS , AHI >30 Yk/h [ h T OSAHS" |
1.3 SEERiam

FHEBCZIAE S WG, B0 5, - T0CIR(E. L5
F oM ELHE T = I R = % AR 8 1 (HDL) |
K% EEAEE I (LDL) AR HE H A-I(ApoA-T) Z R
1 B(ApoB) k5% % \LBP Mk 4 i H40as .
1.4  CIMT ¥

255 5 1 F— B B ][R — & 81z
ks, LAl Bk T — NI T2k 2= b )2 - Ab
B JE LT i 2 1) T PR A CIMT, S5 i Bz 1
ZEAT W CIMT P 3546
1.5 Sit2#ohr

SEEREAE R AT SPSS 21. 0 e it 8 AF i 47 53 Hr o
FRa B m P x x5 TR, 0 R DA IR, £
SRR LR T 22908, v s A8 1 LU R TR 7
KB o SR Pearson FH 2% 4 56 43 #1328 47 AH 56 P 4
B, R 204 P [m] VA A AL 43 Afr CIMT 2 57 $51 1
o LAP<0.05 AESHEAGITFE X,

bt

=A

2 H£R

2.1 BRSO LR AT

e 1 TR, S AR T RS S (BMI) B
MR L O FE AT 3 FE 4 15 OSAHS i R A 56,
G A] He s S T B35 % XL (P 1 <0.05) . f&
% PSG il s, AHL ODI, SpO, [ fk 15 OSAHS ™
TR A X, T OSAHS JE TR (P 1 <0.01),
2.2 MBS RIS 2 BURE AT

TEJC OSAHS . 42 — tf OSAHS ., # OSAHS &
th, 1134 LDL/HDL W #5511 B KT Al ApoA-
1/ ApoB W3 B E MNP # <0.05) . WLoh, 2 M il
W ) 2RI 28 HEHTHS 50 (HOMA-IR ) B OS-
AHS % 55 1 3 1, i OSAHS % 5 76 0S-
AHS f8H B BA75 (P <0.05) , FLASR W3 2.
2.3 LBP {57

TEJG OSAHS %2 — Hr i OSAHS  H & OSAHS
Hrp LBP i SIS, T OSAHS 5% —
[ OSAHS fit % A It, %% LBP @ % W &
(P<0.05), 142, WA AEE IR, 07
LBP K - 55 % Fil . I 7% L 1 ODI i 25 4 56 ( %3) .
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F1 3 UZIKE AR PSC EFR LA (v £5)

Ak ¢ OSAHS(n =10) i — 1 OSAHS(n =50) & OSAHS(n =57) LINBE(n =117) P
AR (2) 36.3+10.2 45.3+9.3 49.4 +8.4* 46.5+9.6 0.003
BMI(kg/cm?) 26.9+2.5 29.4+3.7 31.7+4.6*F 30.3+4.3 0.002
FHiFE (em) 41 +3 42 +5 44 x4~ 7 43 4 0.005
HERE L 0.95 +0.08 0.98 +0.06 1.00 £0.04 0.98 +0.06 0.018
WA (5] 1(10%) 11(22%) 11(19.3%) 23 0.685
45 & ( mmHg) 110.5 8.1 123.9£12.4 130 +13.8* 125.7 £13.6 0.002
&3¢ (mmHg) 76.0 9.5 80.1+8.7 84.7+8.3"F 82.0+9.2 0.003
NREM ( min) 349 +58 354 £47 367 +39 359 +46 0.305
SWS( min) 79 +21 71 +38 57 +35 65 +36 0.068
REM ( min) 66 =23 74 +31 65 +28 69 26 0.237
AHI(¥&/h) 2.8+1.2 16.3+6.7"* 50.1+18.8*F 32.0+23.3 <0.001
ODI(¥%/h) 2.0£1.7 11.6+8.6 45.6+22.5* 7 27.2 +24.7 <0.001
Sp0, <90% (min) 0.0+0.3 2.9+7.2 46.0 +64.9*F 21.6+48.4 <0.001
Sp0, (% ) 92.2 1.7 86.6+5.6" 73.0+12.7*F 80.5+12.5 <0.001

T :NREM : JEPUE R 5l ; SWS 12 I BEHIS s REM « Pk IR 301 5 SpO, « I 44 A1 EE 5 ODI: S Uit AN 8 855 * P < 0. 05: 56 OSAHS H#%;7P <
0.05: 5 FHJ¥ OSAHS L

R2 3 H3ZIKE MARFREAHTEAR LA (% £5)

Ak J6 OSAHS(n =10) %% - HiEF OSAHS(n=50) T OSAHS(n =57) SFARE(n =117) P
JiH [#] 2 ( mmol /1) 4.61+0.73 5.30 £0.97 5.42 £1.04 5.30 +1.02 0.063
Hith = B8 ( mmol /L) 1.31£0.52 1.52 £0.65 2.12 +1.38 1.79 £1.13 0.095
HDL( mmol/L) 1.14 +0.24 1.26 +0.35 1.11+£0.26 1.18 £0.26 0.097
LDL( mmol/L) 3.00 +0.76 3.41 £0.83 3.54 +0.85 3.44 +0.83 0.176
LDL/HDL [t {4 2.72+0.82 2.83+0.83 3.23+0.717 3.02£0.78 0.018
ApoA-I(g/1) 1.48 £0.23 1.61 £0.35 1.54 £0.24 1.56 +0.26 0.247
ApoB(g/L) 0.89 +0.18 1.00 £0.23 1.07 £0.23" 1.02 £0.23 0.034
ApoB/ApoA-I 0.61 +0.13 0.64 +0.19 0.70 £0.16 0.67 +0.18 0.047
23 16 11U ( mmol /L) 4.77 +0.56 5.00 +0.54 5.31£0.78" 5.13 +0.69 0.025
2 R 3R (mmol/L) 7.35£2.27 11.37 +6.73 13.68 +10.06 * 12.18 £8.53 0.028
HOMA-IR 1.56 +0.53 2.56 £1.57 3.31 £2.84* 2.85+2.32 0.007
LBP( pg/ml) 32.1+10.4 32.3+10.8 38.1+10.5 35.8+10.6 0.017

T HDL: 25 % BE A 26 11 LDL IV BE AR 2 11 s Apo: ZRES 25 11 ; HOMA-IR . Jji &% B HEHT4E 8 © P <0.05: 556 OSAHS H#g; TP <0.05:
i B OSAHS 5

%3 LBP 53l JKIRERE b fe b R 2 R G 40 LIRS FE 0, ODL f phsr FAERS R WA |

A5t Pearson Z % p Beta 7% r TR LS o 2 P G 2 1 I e 9l = s A 2 1 A
i 0168 0om - - WA 3 UM 1155 LBP KF-(P =0.002,R° =0.154)
BMI 0.275 0.004 - - i
i) 0.324 0.002 0.263 0.038 2.4 CIMT fl
R 0.345 0.003 0.252 0.027 TEJC OSAHS #2 — vh i OSAHS  Hi 5 OSAHS
e D087 03600034 05T et A CIMT ¥ SIS (P 4R
HDL -0.126  0.193 ~0.043  0.654 -
= 0.123 0.204 0.075 0.418 0.007 F110.003) ., fE£JG OSAHS . 4% — H1 3 OSAHS,
LDL/HDL b4 0.196 0.045 0.096 0.337 HJE OSAHS B rp  SFEHy CIMT R niait, &=
ApoB 0.115 0.223 0.076 0.438 E OSAHS Lﬁi-l?}; _ [PJ;—H_: OSAHS ;’%%*H tt’spi/g CIMT
ApoB/ApoA-I 0.116 0.225 0.032 0.754 A e )
2318 i 0.172 0.065 0.044 0. 649 WFEE (P <0.05) 3k 4,
HOMA-IR 0.253 0.008  0.168  0.081 2.5 SFE¥y CIMT 51iiE LBP /KA 40
Sk s i 0.283 0.002 0.196 0.056 WK1 i, 4 CIMT 5 13 LBP /K5 22 ja]
AHI 0.306 0.001 0. 185 0.103 _

ST (= _ Y

oDl 0.334 0.004 0.238 0.048 PSR (r =0.285, P =0.003) g)ﬁ@”ﬂﬂ?
R AN 0.128 0.183  0.046  0.615 B, S84 CIMT 18 R RAR &, % & EE 0D, ik

fe I I IR AL LBP ZKPAE A B AR 1, I
i LBP RJ 500 CIMT, 1y ELpd S7 2 R0 sh ks A A Ak
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Hh [ B SRR FBURC ST R 2 ER R
£4 3 ARILH CIMT A (mm, x £5)
A5 J& OSAHS(n =10) % - tf OSAHS(n =50) HJE OSAHS(n=57)  AFARE(n=117) P
A4 CIMT 0.53 £0.09 0.57 £0.07 0.61=0.10"" 0.58 £0.09 0.007
ZEM) CIMT 0.52 +0.09 0.60 =0.08 0.64+0.12" 1 0.61=0.11 0.003
-4y CIMT 0.52 +0.08 0.58 £0.07 0.62+0.13" 0.60 =0.08 0. 006

#TE: " P<0.05: 57 OSAHS H45; TP <0.05: 54% i OSAHS H4%

CIMT
[mm]
1.04
0.91
0.81
0.7
0.61

0.51

041

' LBP
50 60  70[ug/ml]

E1 7 CIMT 5 LBP /KPR ME R

fER P2 it pESE (P <0.001,R* =0.323)

A7

3 it

5]
AHEFE T AL OSAHS J™ 52 B 5 . I IR 5
koRAERE AL Z (] Y ¢ 2R o DATEWFSE 4R I, JLEE OS-
AHS f77E N BER MUAE , BATT BT A5 i LBP Z W) 47
FERICHE o (2 S5 I B A PRAG OSAHS X
LBP 7K S5 0, L B4 DAl LBP X 1 PR BT
It PR kR RERE AL RO o PRI, 3d 4 % OSAHS ™
R (MY LBP K-F- A CIMT BR3Pk F AT F
FUE YR, [t OSAHS J“H 2 1) ODI 5 LBP 44
>, 1M LBP 5 il 4E OSAHS B & CIMT ¥ =%, 5
HEHESF R To K
LBP & —Ff oy JHF 48 0 | i b Bz 200 it R A 077 2

PE U A AR AR X Rt e ) B i SRR
LBP 1 Z 50 BUIRZS T 255 e 20, 5 N3 R MUAE

FEIRAEARAR K . 5 LR E — 2, AT 4s
R B LBP 1B b K igs 5 2R M0 M A7 AE A ok
PET JEAR M3 LBP J2& OSAHS Msr 2Nz, i
T O I BT A5 R T A 555 S B R P S B
B . B RS & B, ODI A Sz e B BRI v B
ERAULAE , 7T AT OSAHS M s bkis ™ . AHF
FEE—ESE T B4RV, T H. ODI 5 1f 3 LBP
TKAFFEAR M, 5 HAh R R TE 6

AT S B, 3G LBP 2.0 I8 %00 & 0N

RRFPCT M B R - AW UESE T IS LBP
I CIMT Z [l . 40, A BT R, 51
A R BAE I 3 AR, e ko 5 12 W el O
BE Y LBP W 34 LBP J2.0 I A 15—
SE ST B PBAE AR o oAb, 7 A i
JE BT A P, I LBP F1 CIMT ZZ Ja] 147 75 5%
o AMFFEUESE, 1L LBP 578 OSAHS 3 CI-
MT 38 TnAH 56 , 55 H Al 3l fikos B B A 1 £ B PR G
Ko PEBATHTA, X &1 UIESE OSAHS (i35 LBP &
STV R 20 Bk o6 A 5 b 22 1) 77 FE S Bk TR 9T 35
W1, 08AHS 55 i e AR EZEGAE 4 B PR JE AR
AnR €351 R =R TR I SIS S N
I8 K AAE I RGE Y3 LBP W] BE A sl Ko A Al 1k 11y
BOMER N E . LBP 25— 58 24 &I
A 356 245 2 ML 1) 2R P, A L B e R e I
NS — T 7E Bl ik ok R A Ak 7 g 2 A B AR
EHEEEAMERA ",

Zr LR, ABFgE R W, OSAHS f£35 LBP Fi CI-
MT Z [RIFFAEAH S o AR 5 B 0E— 25 I 5 O B
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