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WE.BH Kt 25505 hiFENE FHE(TMAO)KR-TF5 RS BRBAHRIL(CAS) WAL E, Fik &I 2020 F 10 A -
2022 % 6 A TARIEE SR E EIRIEIRE T H 82 AN 5509 209 4255 BB FEAFF R, RIEF S ARFA
L5 R 5 CAS 41 110 # A= NCAS 28 99 4], e B 416 R AT, A Pearson 48 X 547 id TMAO 5 s RIGAF X &, =T
Logistic % B & & )24 A 547 £ F Z ek B 5 KX A CAS 9 AR £, B A ROC ¥ LM & F 2 f k& H K A CAS e mAEIER
1, R Hmus# FH AW HFE HDL-C.LDL-C . HCY . UA WBC.TMAO 45, £ A 43t 5 & L (P<0.05), M F 40
BMI.FBG.TC. TG .LP—a b5, £ F £t it 3 & L (P>0.05), Pearson 18 £ W57 27 , ik TMAO 5 ## FBG.LP—a WBC £
JEAR % (1=0.302,0.150,0.213,0.145, P<0.05) , =T Logistic B )2 547 B = , F# B w42 LDL-C . WBC % TMAO ¥ % % F
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Correlation Between Serum TMAO Level and Carotid Atherosclerosis
in Elderly Patients with Hypertension
DONG Rui-cong',ZHANG Chi>,YANG Zhen-mei',ZHOU Jian',WANG Na'
(Department of General Medicine',Department of Neurology? Affiliated Hospital of Chengde Medical College,
Chengde 067000,Hebei,China)

Abstract: Objective To investigate the correlation between serum trimethylamine oxide (TMAO) level and carotid atherosclerosis (CAS) in elderly
patients with hypertension.Methods A total of 209 elderly patients with hypertension who were hospitalized in the Affiliated Hospital of Chengde
Medical College from October 2020 to June 2022 and underwent carotid ultrasound examination were selected as the research objects. According to
the results of carotid ultrasound, they were divided into CAS group (n=110) and NCAS group (n=99). The clinical data of the two groups were
compared. Pearson correlation was used to analyze the relationship between serum TMAO and clinical indicators. Binary logistic multivariate
regression model was used to analyze the risk factors of CAS in elderly patients with hypertension. ROC curve was used to predict the optimal critical
value of CAS in elderly patients with hypertension.Results There were significant differences in age, male, smoking, course of disease, HDL-C, LDL-
C, HCY, UA, WBC and TMAO between the two groups (P<0.05), while there was no significant difference in BMI, FBG, TC, TG and LP-a between
the two groups (P>0.05). Pearson correlation analysis showed that serum TMAO was positively correlated with age, FBG, LP-a and WBC (r=0.302,
0.150, 0.213, 0.145, P<0.05). Binary logistic regression analysis showed that age, smoking, course of disease, LDL-C, WBC and TMAO were the
influencing factors of CAS in elderly patients with hypertension, and HDL-C was the protective factor of CAS in elderly patients with hypertension.
ROC curve analysis showed that the area under the curve of serum TMAO in predicting CAS in elderly patients with hypertension was 0.789.
Conclusion The increase of TMAO level is closely related to CAS in elderly patients with hypertension.

Key words: Trimethylamine oxide;Hypertension;Carotid atherosclerosis

SRS AL AL (atherosclerosis, AS)JE—Rh Bl ik EHW. oy i H A D Sl bR oK AR AE AL 1) B 2@ P R
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G EA EEINIRE L. Ak =W (trimethylamine
oxide, TMAO) J&—F [l (A W) MO PEA ™ 1
F T X B ok ok R A Ak B TS AR S e T A2 B ) 6
AT IE K B, TMAO /K15 8 ik ok Rl AL EE
RN Z AFTE I R R - W K F . HECT
TMAO FYWTFE 3= B4R i ZEME PR B I 5 95 557 J7
I, A TMAO 5 & Il R 9 K 350 30 Jok ok i £k
(carotid atherosclerosis, CAS )BT FE 8/ FEF I,
AW B TEIR DS A & R B L7 TMAO /K-
5 CAS HISCR, WEBFFEIMIEERE CAS FFTAN
W HR LB L BRI R

1 /RS HZE

L1 —RE%ERE BEHR 2020 4F 10 H-2022 4 6 H Tk
TEBE = Be s BE B Beihy v 4532 S ki A A
(14 209 48 & i i B VE I F R &, Hrb 33
951, L 114 s 5% 60~92 X, - BI4E 1% (69.57 +
8.30)% . YHANRME:AFIR =60 2 ; i L 2 Wbz
[ BF 1~2 min BRI & 2 Wil &, BOLFE,
AW A R 5K R Y 2 YR 22 5 mmHg L) |,
WL &, SRS THAE 3 NI = {E A P-4 L
LEWLEE = 140 mmHg A1( 50 &F 7K £ =90 mmHg
(1 mmHg=0.133 KPa)E X K= MRS, HEBRFRIME : i
AR e L AR 5 6 I S O M U R
B I PR B A R 58 D RE R A R
BB R 1A LI IR I #5 AR oo s ts
A IR IR 2 . AR A ERE 2
DAL PR R Y F IR B RS R S

1.2 771 Ofg s S —Mewert: o —Meilm KBk},
FLFEAEWS S WA s (AR E R =1 3/d, $78¢
2/ 1AR) R, i B R R S AT R
#(body mass index, BMI)[BMI={ATE (kg )/ 5 & (m)?];
QLG Z R A R ATE BB A BRI H 25 [ I i
fkifn 5 ml, X H7600 4= [ SR S0 I 0 5%
L4 (fasting blood glucose,FBG) . i AH [ B (total
cholesterol, TC ) . H ¥l =g (triglyceride, TG ) | B
fg#E FH AR E EE (high density lipoprotein cholesterol,
HDL-C) %5 BE g 2 F IR [EBE(low density lipoprotein
cholesterol, LDL-C) | Jf # H a(lipoprotein a,LP-a) .
Iﬁjﬂﬂﬁﬂﬁlﬁﬁ@ﬁ(homocysmine LHCY) R 1R Curic acid,
UA) . A4l 11%0 (white blood cell, WBC); @E#H A
B P EDTA 8RB AR 2 IE bk M, 76 4 C.
3000 v/min Z&7F FESC> 10 min, B HUMTE A7 T-80 °C

DKAEREM o 07 FH IR G028 I B 38 ( ELIS A K] 3
7 & b E g e 2 ) A 7 ) R AL TMAO 7K 3 @
Sl Ik P R - I 223 P2 R L H AR
H 7R 2t ), ARSI UM 257, 3 Bk . 35 N 3 ik
Fi A B SIS SIK HME S Bk L BB Sl i
AT SR BN Ik P RS 2 TR B (IMT ) | 35 2 ik B e
T S BB Rl P . ABIFGE R R B sl bk A -
PR JELRE (CIMT) = 1.5 mm A1 (88 5 ) ik BEde &
R E S K BERIE e, H o DA [l | 46 [l 7 Ay = 1Y)
BEHLE SOMRR R BEE, IR A Bl R Rl Ry 3209
BEH e ST BERR, K5 TS s ke , 1
YA ERE S I S K BEHLZH (CAS) 110 il A=l 20
BKBEHLZH (NCAS )99 il

1.3 Geit2f0ruk W SPSS 25.0 Seit A gk A4k
PEALFR . AR A IEAS AR BT PR (xes) 7R, 1]
FERER ST REAS ¢ K50 s ANl R RS A T 5 F
BHAIM( Pys, Pos) 1327 , 41 1R FE 3R ] Mann—Whitney
U BRI 5 THEC5BH A [n( % ) 13878 , 20 18] AR
X RS o T ARCHESAT 456 IE A i As 1R
Pearson A5G AT, R IEA 5041 1928 15K HH] Spearman
FEARSE 3T o BT Logistic 2282 [ R8I/ 47
BAEE MR R A CAS IIfER N, 2t
TAEFHE (receiver operating characteristic, ROC )£k
TR ZAE R M R K A CAS A I L ; LA P<
0.05 AEFAGIFRE L,

28R

2.1 CAS #H 5 NCAS 4G KPR LU PAAERS 5
PE . W . % FE HDL-C.LDL-C .HCY . UA .WBC,
TMAO L3, 22 5 A it 2% B X (P<0.05) , 1 M5 41
BMI.FBG . TC.TG .LP-a b3, ZR TG L
(P>0.05), L% 1.

2.2 IfiL7f TMAO 5IGEIRIEPRAI R Pearson AHIEME:
SrMriEn, G TMAO S54E# (FBG \LP-a ,WBC £
IEAHZE(1=0.302,0.150.,0.213.,0.145, P<0.05)

2.3 ZJC Logisitic 715 43 B & 4F & 1 e 8 54 & A=
CAS ISZMm AR LA iR B 2 15 & LE CAS
AR (0=, 1=7& ), - R3] I e AR
HDL-C .LDL-C .HCY .UA . WBC.TMAO & H 7ZF &,
K H T Logistic [B1JH53HT, 45 5 Bn4E 0 (AR |
i \LDL-C WBC J2 TMAO 442 3 4F = 1[5 &
KA CAS BRI K 25 HDL—-C 2 2 4F /& I 6 R
K CAS BIPRIIR R, IR 2.
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% 1 CAS A5 NCAS AlEKRE#R LB [ xxs, M( Pas, Prs)]

Wi H NCAS ZH(1=99) CAS #H(n=110) GHE P
(L) 65.82+6.28 72.82+8.41 1=8.726 0.000
BEEn(% )] 30(30.30) 61(55.45) X=13.408 0.000
W AR (% )] 13(13.13) 43(39.09) %=17.902 0.000
BMI(kg/m?) 25.56+2.89 25.66+3.59 1=0.281 0.779
R (4E) 3.00(1.00,10.00) 10.00(2.75,17.00) U=-4.160 0.000
FBG(mmol/L) 5.32(4.72,6.41) 5.81(4.76,7.82) U=-1.696 0.090
TC(mmol/L) 431+1.04 452+1.19 =1.870 0.064
TG(mmol/L) 1.661.02 1.83+1.02 =1.749 0.083
HDL-C(mmol/L) 1.18+0.26 1.06+0.24 =-5.230 0.000
LDL-C(mmol/L) 2.57+0.84 2.89+0.88 =3.790 0.000
LP-a(pmol/L) 21.90(7.90,26.40) 21.80(7.70,49.20) U=-1.569 0.117
HCY (pmol/L) 12.40(10.60,13.60) 12.90(11.20,17.20) U=-2.218 0.027
UA(pmol/L) 291.81+81.00 313.86:102.44 U=2.257 0.026
WBC(x10%L) 6.09+1.43 7.09+1.68 1=6.219 0.000
TMAO(pg/ml) 38.55+11.62 52.73+15.04 1=9.888 0.000

*2 ZETMERELE CAS MY MEE

H AR B SE X OR 95%CI P
A 0.122 0.030 16.224 1.130 1.065~1.199 0.000
WA 1.339 0.618 4.691 3.816 1.136~12.819 0.030
SR 0.069 0.029 5.825 1.071 1.013~1.133 0.016
HDL-C -2.560 0.962 7.088 0.077 0.012~0.509 0.008
LDL-C 0.902 0.272 10.983 2.464 1.446~4.201 0.001
WBC 0.364 0.148 6.023 1.44 1.076~1.926 0.014
TMAO 0.069 0.018 15.072 1.072 1.035~1.110 0.000

2.4 TMAO X EAF @ IR B H KA CAS By HUANE
22N TMAO T 24T = IR JR 3 & A CAS 1Y
ROC Mgk, < Fmtih 0.789 (95% CI:0.727 ~
0.851, P<0.001 ) , $% R 26 8 Hi e R , s B R
42.58 pg/ml, XY R G FER R EE N 75.50% |
75.80%, WLI 1.

1455t
B 1 TMAO Hiill CAS % 4 Ky ROC %k
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Tt 155 55 By Jik ks A B A AH OG0 LA S e AR RS A
Ko TMAO VENIZIE BERHA ™4, i85 Z R LI 7E
KRR A A& rh AR B EAE AT, AL AT e
A 45 : OTMAO 138 I 41 i P9 At A7 45 125 7 A BRI,
B 1IN Z2 AN RIS SN 70 4 SOm P, RS in
AT RS2 QTMAO 38 35540 1 L [ et 1] s i
FEAE 0 R FE B AL, T AS 19 & B0 DTMAO 4
TP R A0 NO AR, 52 P B A0 614 4 5
P, AN 0L BB X P R 0 s AU P
R, TE PN R AR50 P Sty TR HE AS 11 & sl
@TMAO 3 18 22 24 3 A6 55 (0 A 2% 1 —B
(NF-kB) W15 SAL Sl B, LS i 38 P40 A i
WA (Exos), FERIEFREY TNF-a IL-6 I
MCP-1 Bk 3a N, fE ki A S hE il & A= FsEs
ARG ARSI R, CAS HUE 1M TMAO /K
T NCAS 4H(P<0.05) s BEIEAFHE 5] AR e |
HDL~C .LDL-C .HCY \UA \WBC R4 H &5, —JT
Logisitic [FIJH4 45 R, M35 TMAO /32 24E 5
B & CAS MfER 2 s H ROC 2/ rah
RN, ML TMAO T E4F SR £ &4 CAS
FIRRZE T AR 0.789, A RUFHITN CAS MIRE
5 REAEAH A IS5 R —B7 ¥, Pearson AHIEHESM T R
7, IML3E TMAO 54E#% FBG . LP-a . WBC & IFAHX,
FEHH TMAO AT B A7 5 ML BB SE S A K
g5 LTI AR IR B L TMAO ZKF-TF
=5 CAS BB LA B VIR , R 2AE S R B H &
A CAS fal R . A, I TMAO K- A
X T AF B 1T R CAS 9 L & A B A
FEEE L HRBFFAEA A XD, A5G R
XL/, H ATEXS AN A B AFTEAF R e i)
ATREME, IR S5 e M T i — 20 KAEA 2 il
B A B
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