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ZEYT LI TMA/FMO3/TMAO i B {2 i#
AB B B2 3 0] 45 S H1 BT Bk R AR R L

R, BHL R, A
ORAERTEEZE K, 11| AR 610075)

FEE: B 69 5B R E AT 3D B A58 4 (atherosclerosis , AS) T iR 09 %o B L AR £ ALH) . ik KA & 5442
I ERES E R RS (ApoE ) DR F FHIRB AR AL A 12 B, AR 47 R ApoE T )
RAAL RS A, PPRAE 10 R, EZHAK P . HAFTHEL 9 R, IR T 10 X, 0B A #HE CSTBL/G6] I &,
10 R¥EAH=a, A5 ERNTFERRAAEBRET , KITAK, T SHFH5 54T 130.54.261.08.522. 16
mg - kg EF  FTHAMITAEH10.40 mg - kg T HER ,EH 1R, RADREHET 12 B, BBERE, KA FARE -
21 (HE) 3 & 3L £ 3 Bk BT Ik 9% 22 34K ; BEBR 2, 9% 98 M ) 2 % (ELISA ) A6 e 7 P BAL AR5 E 5 & & (ox — LDL) |
B A E - 1(MCP = 1) e dmp o — 1(VCAM — 1) Zm je B £5 - F — 1 (ICAM — 1) 7K 5 2 46 ik ) AT i
BB B (TC) =Bt (TG) AR E & G 2 B BE (LDL - C) R -F; 2 & 20& 48 &3% - R #E3% A # K (UHPLC - MS/
MS) # i) o 3 = F Bz (TMA) (RAL = F B (TMAO) A8 5 % 9% 3¢ e sk Al s U M P = W L 3R e 3 m 0B 3 (FMO3) %
G0 KA KT F R AR RSB X R (real — time PCR) 4  AT ik FMO3 % 3F = BF R 4 & & 42 & & Al
(ABCA1) B 1 B F#E X £ (SR - Bl) ATP 44 & 435 F G5 34k (ABCGS) . Z B e F 4 & £ 4351k G8
(ABCG8) = fm . &, % PAS07TA1(CYP7Al)mRNA Ak R-F, 4R Laduas AR HE £ & TR 350k A B
KRG T, T RE R By M K M2 2 E s e i ox — LDL MCP -1, VCAM - 1, ICAM -1 5+ & ; A it TC. TG .LDL - C
3 fe P TMA TMAO K -F5F &5 A B AFJE P FMO3 mRNA 5 % & & ik K F 7 %, ABCAI SR - Bl ,ABCG5 . ABCGS .,
CYP7A1 mRNA #iEKFFFH(P<0.01), HHEAAIE, ERHAK P . SHFTHRTIEMTHEHE EMEER
FUIK SR 3G e BESe T SR R IRIB WG D TR RS B M A K M IZ T 4K 2 F ox — LDL MCP -1, VCAM - 1 | ICAM -1
K4k s A2 TC TG . LDL — C Ak, ; f2. 32 ¥ TMA ' TMAO 7K A4k ; vA BB 7 FMO3 mRNA 5 & & £ ik K -F 4%, ABCAL |
SR - B1 . ABCG5 ,ABCG8.CYP7Al mRNA & ik /K-F Ak (P <0.01 H,P<0.05), it ERZ T L3RRI 53R
BT BT 68 AR R, AU T AL 5% TMA/FMO3/TMAO F5AX, 344l 3%, 4% 3 fe. [] B2 64 i 15) #4358 A A £

ESRIT WA SRR AR AL 2 ] BE 3% & 4532 ; TMA/FMO3/TMAO fis X34t i8 %
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Zhuyu Pills(Z£ 85 4#1) Regulate TMA/FMO3/TMAO Pathway and
Promote Cholesterol Reverse Transport and Anti — Atherosclerosis

SONG Wei, LIANG Qingzhi,ZHANG Zhongyi, SHEN Tao
( Chengdu University of Traditional Chinese Medicine , Chengdu 610075 ,Sichuan , China)

Abstract; Objective This article aims to investigate the effect of Zhuyu Pills( €83 L) on atherosclerosis and the underlying
mechanism. The mouse model of atherosclerosis was induced by a high - fat diet, and the total modeling period was 12 weeks.
Methods A total of 47 ApoE ™~ mice successfully modeled were randomized into 5 groups ,including 10 in the model group,9 in
each of low,medium and high dose(130.54,261.08 and 522. 16 mg + kg™' ,respectively) Zhuyu Pills groups,and 10 in the ator-
vastatin caleium(10.40 mg - kg™") group. In addition,10 C57BL/6] mice were included as the normal group. The mice in the

normal group and model group were administrated with an equal volume of sterile distilled water, and those in the other groups
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were administrated with the corresponding agents by gavage once a day for 12 weeks. The pathological changes of aorta and liver
were observed by hematoxylin — eosin( HE) staining after administration. The levels of oxidized low — density lipoprotein ( ox —
LDL) ,monocyte chemotactic egg — 1 (MCP - 1) ,vascular cell adhesion —1(VCAM —1) and intercellular adhesion molecule — 1
(ICAM -1) in serum were detected by enzyme — linked immunosorbent assay (ELISA). The levels of total cholesterol( TC) , tri-
glyceride(TG) and low density lipoprotein cholesterol (LDL — C) in liver were detected by biochemical method. Ultra high per-
formance liquid chromatography — mass spectrometry( UHPLC — MS/MS) was used to detect the plasma trimethylamine ( TMA )
and trimethylamine oxide( TMAQO). The expression level of flavin containing monooxygenase 3 (FMO3) protein in mouse liver
was detected by immunofluorescence. Real — time fluorescence quantitative polymerase chain reaction( real — time PCR) was em-
ployed to measure the mRNA levels of FMO3 ,adenosine triphosphate binding cassette transporter A1 ( ABCA1) ,scavenger recep-
tor BL(SR = B1) ,ATP binding cassette transporter G5( ABCGS) , adenosine triphosphate — binding cassette transporter G8 ( AB-
CG8) and cytochrome P450 7A1 (CYP7Al) in the liver tissues. Results Compared with the control group, the model group
showed large area thickening of the aortic intima and severe hepatic steatosis and inflammatory infiltration. The levels of ox —
LDL,MCP —1,VCAM -1 and ICAM -1 in serum were increased. The levels of TC,TG and LDL — C in liver increased. The
levels of plasma TMA and TMAO increased. The mRNA and protein expression levels of FMO3 in liver were increased,and the
mRNA expression levels of ABCA1,SR —B1,ABCG5,ABCG8 and CYP7A1 were increased (P <0.01). Compared with that of
the model group, HE staining of low, medium and high dose Zhuyu Pills groups and atorvastatin calcium group showed that with
the concentration increase of Zhuyu Pills,the plaque enrichment area was gradually narrowed, liver steatosis and inflammatory in-
filtration decreased. The levels of ox — LDL,MCP —1,VCAM -1 and ICAM -1 in serum were decreased. The levels of TC,TG
and LDL - C in liver decreased. The levels of TMA and TMAO in plasma decreased. The mRNA and protein expression levels of
FMO3 in liver were decreased, and the mRNA expression levels of ABCA1,SR - B1, ABCG5, ABCG8 and CYP7Al were de-
creased (P <0.01 or P <0.05). Conclusion Zhuyu Pills have a good therapeutic effect on atherosclerotic plaque in mice,and its
mechanism may be related to regulating the lipid metabolism pathway of TMA/FMO3/TMAOQO and promoting the reverse transport
and decomposition of cholesterol.

Keywords ;: Zhuyu Pills (285 #L,) ;atherosclerosis ; cholesterol reverse transport; TMA/FMO3/TMAO lipid metabolism path-

way

Sk FEAE AL (atherosclerosis , AS) 52 3 Jik Py I A4 18 5 . IfiL
WU, T LA I R B S 2T 438 A, A1 IR FE K A5 4k 55
TR JEE 9 728 A A8 A AT P B AR AT T AT
N EFREA R 3.3 A2 0 I A R, A B SE T A B
dPARBRIE T NELR 173,100 AS 55 800 ML 52 1Y B 22
R, HRTATT AS B 259 5 B RS R AR/
Mg, QAT AT ) DL AR AE ) VR T RCR AT IR, R ARSI &
AR B B UG SN RS . Il S AS
B4 UV, 44 i R R S T O B IR AS B s,
Jo B T A BE A B0 Bl A IR A RS B AR O A i = T
(TMA) | J5 3 2T IR 28 2 BN 460l 3 (FMO3 ) 7 FVE A 7= A 4
=M1 (TMAO) , TMAO ] fiff JIE [E st AR 38 25 8L, JF 005 2
SR, TR 2 AS' o G A 00 L 1 524 WS PR VAT AS
O — 5 0%, R R 5530 1 3 © R IR T O B R R
WEFE A TMAO AT il il FIE (8] et i S JL [ e — JOE 94158 ¢
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23 e AL, R I R RS R IR T AS B —E
AR ZERILH A CRP 22 #07) , 7 P B SRR A%
FUTC AT, B 3 AR i T 9, 5% 0 B R =y iy T PR A, — 38y < A
A B ek o A BT T SRS, Bk R

BEHC AT R AR DR R S I AR KSR, LT 1 REIERCR:
e il e PRIBURER i) R S AN A1) FE AN (PSS i
FEFLRBON T O HE— BRI A BB IR AS B 1R TR
il , AT LA TMA/FMO3/TMAO Jig A5 38 8% S VI L, $R3)
LA ) 5% 52 K G Ak L I 04 AL AR, A I DR TR T AS 4 A
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1.1 &4

SPF 4 I 1 ft jE CS7TBL/6) i 22 /NEL 13 1, [l dh R 1Y
ApoE /IR S0 H TR (22 £2) g,6 JAI , I A BRI SE
RS B B, S2 58 3 ) A A% IE S SCXK (J1]) 2020 - 030,
S IR T AR T B 24 R S D IR T RS s, TR E22 ~
25 °C,{RSE 50% ~70% ,12 h BIREPEER, A HUOKER, IR
/NG At Gk B o B R A R4 e Y P I R 2 A ) TR
HBRFFAT AT, SHEIES SCXK(F57)2020 - 0018, = A5 i)k H
78. 85% HER ARt 21% Jg 7 0. 15% JIH [ B4 B, T AT 1R 2
2o - 60y B 2R A K A B, A S0 3 ok R R 2K
YL AR IR B2 4, 45 2021 DL - 001,

1.2 #4#

IO 8% 5 g (Hib*5 190901) SR80 5 g (Hit'5
191001) ,2 WREGFHRA-4% 12 1 FEATRCH], 2588 d iR b BE 25K
PR PR B ) A AR A PRI SO g RZRH S0 g IS A
10 52 BUKENL 1 h, SRS U 40 min R 8, I8 A 9 F5K
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BUK GRS AT 30 min, 5 I UCIEBUE BOA 25 R THLP R
GBI 100 g ZRBOILPAT 17.21 g T8y, B4 1 g R T
ke 5.81 g 2544 IRAF T 4 CEIREE & T, FIHEHAMbIT 5 A
(#it5 H20051408 ) It [ 1 B M5 il 245 BRA H]

1.3 &l

TARER - HLL(HE) B2 (4 RIPA 2L BCA 4 vk B2
ARG 4% 2 B T (A5 5390 G1004,G2002 , BLS21A |
G1101 - S00ML, \RBLFELE /R AE W RHCR PR A ) 5 S AL BUAR 2%
JERRHEEH (ox — LDL) (FRAZ ALk 85 — 1 (MCP — 1) | Ifil 45 4
MAZER 53 —1(VCAM = 1) BRI Fh B 53 F - 1 (ICAM - 1) il
IR 922 TR B 0 v (ELISA) i) & (5 23 3l o MM -
0908M1 .MM —0082M1 .MM - 0129M1 MM - 0183M1 , 3 [F Ab-
cam 3] ) 3 SUHE BE (TC) =Wt H b (TG) AR% & g & 1 H
BB (LDL — C) | i % & Jig £ 11 IEL [ i ( HDL — C) P 7 350) &
(#5458 A111 =1 -1 A110 -1 =1 A113 -1 -1 A112 -
1 =1, F @ A R A PR R ) 5 = F R il o i 4l 3
(FMO3)HifA 47,6 — ZBRAE -2 - ZRIENG| W ( DAPL) - 40 4
IgG — Pt ( £ E Abcam 23 A, It 5 43 5l 2 ab65596 , ab66217 |
ab182981) ; & RNA $2HUGR & (L5 R220901 , iUAR 1 b 2E #)
FARBIRAF) ;iScript™ ¢DNA A Bt H] £ .Sso Advanced™ U-
niversal SYBR®  Green Supermix ( It 5 43 5] S 221010 - A4,
221010 — AS, Ji #0258 Ay e R A= W BHECA BR 2 \)) s BTG (it =
20191010, 3% ROE A F]) ; L/ (L5 WXD0233V, 75 [ Bk ve
o)) s PRI (4it'5 20190815, £ [H Sigma 24 H] ) 5 % 1 L Z 54
(#t5 11715, [ Merck A H]) .

1.4 L&

Cool Safel10 —4 RIE 25 % T HL ( F}5 Scanlaf A7) 5 BS -
220 B4 A A AT RIS AE Y BRIT T A IR AR
1290 Infinity series UHPLC Y& #H (4,32 1% .6470 Triple Quadruple
MS/MS I i 3% ( 3£ [# Agilent Technologies 2\ 7)) ; EG1150C
R IRHL SM2000R HL17 5 18 S U0 v Bl (7 Leica A1) 5
VO - 53 RIS THRAL( 1 ZR3R R B A R A ) 5 Revos
IR K ML ( 3 E Thermo Fisher Scientific /2] ) ; Filter Max F3 7
B FRA ( 35 [E Molecular Devices /3 ] ) ; Allegra X — 15R %Y [ F
B HL(3EE Beckman Coulter 23 7)) 3 Miseq B A4 ( 3£ H 11-
lumina A% )

2 FiE
2.1 #HE pA5%%

Zad s NSRS, 13 H CSTBL/6) /NRVE N as T4, 4k
SLASLR R SR . 50 HUALL R 1 ApoE ™ /N U4 T i AR Bl
PR FREAL, 4K 2 AR (8 : 00,16 : 00 £ 1 %) , A HITRK
G sl 12 8 H g AS B v BRI 12 J SRS FE A
2H R & AL 3 HUN B AT s kAR BB 2L g £
FIWrE RS2 A KT, 3 3 Bk BE PRI AT H) E g AS 3 SR
o SERURINIE K 47 H ApoE ™ T /NELRERLSY K 5 4l B
RIZH (10 H) ZEFILGH 4L (9 H) ZEB L 41 (9
H) ZREUEFIEA (9 H) FTHERAMTE52H (10 H) o ik
T 0 T T 2 0 K T ) AR B LA e v B T TR B, DA
60 kg MAKE HIGFTHINE 10 g - d ™' Akl 2 OCHROT L 80 T
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SRR RET) e AR AT A R IV /N B Ay v
i, m A B R R 2.0.5 65, % S AR,
P  h 130. 54 261,08 522,16 mg - kg ™' -+ d 7',
RUZH TAFAFRIC T 28 1R KHE W, VU 2541 T BT E ARt T 85 iR
7 10.40 mg - kg™' - d7EE DL LA LT B E Y 12 A,
2.2 WEHER

2.2.1 ELISA # | f2 7% % ox — LDL.MCP — 1, VCAM -1,
ICAM -1 #54-%  WEE 25 12 R, Rikg 255 12 h B fR
AR, Z IR, EIRFE 2 h, SR S0 L4 C
12 000 r + min~" 8.0 15 min, Jg4E B2 M. 4% 4% I8 ELISA
PR UL IR TR o 7E 450 nm RAGI & LIOL B 22 ]
M, i+ 8 IF 40 B B3 WP ox - LDL MCP - 1, VCAM -1,
ICAM -1 KF-,

2.2.2 EFRkTIE HE 3 & R RAETE MR A 1/ BB
MEAL BT, BYER SE AL FFIE | A 3K o, UB AR T 2R K o0 )5
BTUkY b, RIEETTIAE, BdR OIE, 1 mL VRS 27 200
FIEABERERZ PR (PBS) Wik T3l K5 58 B 4 8, 7E K B
B, T 4% 2 B WS IR 8 IR DIHIIRE (OCT) £ 4 5 4L 3
AT HE Je 0, Sl 5o~ WU 3 3l o B2 f 0T 41 iR
P17 e BB AR Sk SR BITE RS TR BE AR X
TR, AN BEHAHXS R = BEH R B TE R x 100% o
2.2.3 FFRERERUKFRLE BUFAZRZ) 100 mg, A 9 50K
A BREK FE VK VR S5 4 B SR 48 219K, 4 °C, 3000 o/min B0 20
min, 3% 1 BCA 5 vk B I iRl e AH R A 3 b g a1 &
I BRG] A0 TC TG \LDL - C %4,

2.2.4 ff TMATMAO 4% HI&H L W Z /R (ED-
TA) FRFEE REMW G , L VB2 mENR S, 76 4 CHEMT
3000 r/min £.0> 10 min, WHC b 35 8 ( RP Ifi 2% ) 200 pL B FE
P51 2 mL B4, T UHPLC - MS/MS 434, WslifH sk
4 .38 13 X Bridge BEH Amide Column(2.5 um,2.1 mm x 100
mm) @A H bR G YT 605 53 25, 10 mmol/ L HI R Bz,
Ph3.5(A) - ZJi§,Ph 3.5(B) . FiiG 4t AR 350 C;
SR 9 L/ming 55 4k 48 s 77 275 800 Pa; 5 <M #A g8 300
C e 11 L/min; TG 3500 V,

2.2.5  RIE R KFAMAFIE FMO3 & @ fb ks K ITHEA
ZURAZ R 20 min, F iR T EBEHLY A 20 min, 3% 41l
A E (BSA) Z iR B 1 h, 4% 12100 N FMO3 44,4 C
J L, ¥ 12000 AN AL, EHR 1 h, 3 127000 §E AN DAPL, 4L
4,15 min, B R, ZEO0RAME TSI IRIC %, R Image
pro plus FAFHEAT 047 o

2.2.6 ZaFR AT ERESHAE XL (RT - PCR) 4R AT JE
2142 FMO3 . ABCA1.SR - Bl ,ABCG5, ABCG8,CYP7A1 mRNA
8RR KF OB IR TRA P AT S U R, B 20 mg AR
JIAZE] 1 mL TRIpure Reagent & RNA i #15] ( TRIzoL ) $£ HL
AL RNA RO 5503 6 E RETHINE RNA YR BE, 0Dy ./
OD.g  ~ODogg y” ODo3g o 5K A iSeript ¢DNA & i i 71 &5 %
RNA 33 % 5% R i cDNA, 3R ] Sso Advanced™ Universal
SYBR® Green Supermix i 7 & 47 qPCR [, Sz i 4%
250 95 °C FAFVE 30 5,95 CAEHE 5 5,60 C3H A 30 5,40 I
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B, 5%F F JIE B9 25 ] FMO3 . ABCA1, SR - B1, ABCG5 . ABCGS .
CYP7AL #4758 i PCR 40 #r, LA B — actin NS IR, %
F 2749 mRNA AR ki 51 dE TAY TR F
1) Bt B IR A RIRHE L 51 WFFI LR 1,

# 1 PCR 5T

BT (P <0.01) ; SEERIA H g, 28 0 LG i 4l
FTFCARARTT 8541 /N RUFFAE TG \TC \LDL - C /K-8 AR (P <
0.05 8{P <0.01), .34,
23 WAL/ BUMIE Y ox — LDL MCP -1,
VCAM -1 ICAM -1 ({540 (x +5)

5% JF1(5°-3) K/ (bp)

FMO3 |3 : AACAAGCCATGTTCCCTCAG 109
T : ATAATGGCCACCAACTCACG

ABCAL 3% : AACAAGCCACCAACTCACC 122
F i : GACGCAAACACAAAAGTGGA

SR - Bl i : TPCTCGCCCTTCAGGATCT 147
T : GCTCATCAAGCAGCAGGTC

ABCG5 1% : CGCGAGAGGTTGCGATACA 128
F il : CTGCCAATCATTTGGTCCGC

ABCGS 3% : TGGGCATCCGAAATCTAAG 222
T : TGGGCATCCGAAATCTAAG

CYP7Al % : AACAACCTGCCAGTACTAGATAGC 99
F i : GTGTAGAGTGAAGTCCTCCTTAGC

B — actin % : TGTTACCAACTGGGACGAC 165

i : GGGGTGTTGAAGGTCTCAAA

2.3 Gt aAr

K FH SPSS 24. 0 44 X BBk 4T G4 43 o HREBORILA
VIE = bRifEZE (x 25) 3R, B AT IES A0 FO 22 57 R a8,
L BB AR LR B R 2 5 2250 BT (ANOVA) 548
A IER My 2R, RAESHBRMELR, P <
0.05 Jy 22 55 H et Lo
3 #£R
3.1 E# Mk HE 3¢

25 AN B S K L R 235 4 5 B, R DL Bl ik it A B
525 A LA AR ZE W] DL B S R AR B, B PRI DL 48 2 A
LIS, B PR A0 0l 4 P BB S 3 TR L S5 R ZEEL , P RS A
LRI LA, 2R AR i 70 S R B R £ 7 T 5 2 i 4
INBE R G , T DL /D s R AR BRE R, % P 200 0 9 T A il A8 B
JE R RN IR ek, DR DU XX &1 1 3% 2,

2 BAUNAESIRALUREIE S E BT (v 25)

2415 no it/ (mg - kg™ - d™")  HEBe@/ (%)
25 4 10 - -
R A 10 - 33.26£1.21* "
B B 130. 54 21.33 £0.32%4%
AL A 261.08 18.52 £0.614%
AL R 552.16 10.46 £0.5454

BIFCARAMLIT 8541 10
TEeox = S5 EAHE, P <0.01; A A SHRL P <0.01,
3.2 EWHAMmEF ox - LDL MCP -1 VCAM -1 ICAM - 1

A% v

Ses 4l bk, B 4 ox — LDL MCP - 1, VCAM -1,
ICAM -1 KFEH B B THE (P <0.01) . SEMIY] b, 25 8
IG A v A A K B FE AR At VT 45 41 ox — LDL,MCP - 1,
VCAM -1 ICAM -1 /K28 B REAG (P <0.01) , W3 3,
3.3 KRUAM A A /NENIE TG TC LDL - C 8y % v

S5 (I g AL /N U IIE TG\ TC\LDL - C /K-8

10.40 15.72 £0.46 22

5l ox-LDL/ MCP-1/ VCAM -1/ 1CAM -1/
(pg/mL) (pg/mL) (ng/mL) (ng/mL)
ZH4 10 339:0.72  10.96+0.44  116.13+4.80  233.6245.74
] 10 5.81£0.63%* 23.03:0.43** 21234588 * 30.0445.32% *
KHOURRIRAL 9 4.98+0.4422 18.52:0.025° 168.674. 1752 330.12£5.6022
FHOUFREAL 9 44220822 15.55:0.3202 142.53£2.61°°  305.25+4.4122

=}

4.00£0.45%2 14.39£0.56%2 129.35£2.06%2  274.93£5.244
4.56£0.36°° 17.62£0.27°42 150.06£3.4244  316.15£3.0144

FREOUR AL
PHEMALTTRAL 1
U+ o« GEAAILE, P <0.01; A ASERIALILEL, P <0.01,
Fe4 FEPIS/NEAFE TG TC \LDL - C {95 (x £5)
BAA - mmol/ gprot

=)

A5 n TG TC LDL-C
214 10 1.23£0.15 3.29 0.16 2.21£0.63
PRI 10 5.54£0.22** 9.31£0.25"* 8.91£0.33**
FHAURHIEH 9 5.17:0.78%  8.83:0.16%2 8.48+0.072
FEHILPRIEA 9 4.20£0.0422 6.56£0.43%2  6.35£0.2542
ZEEEAEA 9 3.39:0.3242 5.72+0.23%2 5.30£0.3442
FHEARMITEA 10 4.8320.14%% 7.35£0.15%2  7.49+0.55%%

Tsw x AT AR, P <0.01; A BURAL A, P <0.05; A A SHEMA
H#, P <0.01,
3.4 FEAMPNRMELARRENSNEY W
25 FA 41/ BUFF 200 2 A0 /N 2 4 S 4, G S A 5 2
RS, 525 A b A2 /D U 20 BT R it
PENE A P, AT S0 A0 MR ERARAS M AN IR SE . 5
BERYZ LR, AR BEAUAR L3 70 ek 2 B B £ b 7T 45 4 HF 20 A
Y1 R TR B 1Y 0 U A0 a0, LA 05 A A R 8 R A 5 2 T 4
TSRO A AR e, DA BT XK 2.
3.5 FE AR MHE TMA TMAO 4 E &
525 A g, BRI A I 2K TMA [ TMAO 7K - i 3 F+ 7
(P <0.01) ; IR Lh i, 28 B AR o 300 A2 2 B BT 4R £
VT E52H 1M 2K TMA [ TMAO 7K PRk (P <0.01) , L3 5,
RS5O TMA  TMAO AR5 (2 = 5)

Bfi7 :ng/mL
ZH 5 n TMA TMAO
FHHA 10 415.67 +20.01 234.00 +3.46

FEAIZ] 10
FHOLGHIEA 9
KHILRFIEA 9
KYLmAaEd 9 262.00 £10.3942
FUHEARALTTE540 10 314.50 +20.25%%
Vs ox 555 AL P <0015 A A GBUHAL AL, P <0. 01
3.6 FE AN EAFAE FMO3 mRNA F1 & &8 K35 09 %
525 A A BRI PR FMO3 mRNA i (KI5
(P <0.01) ; HHEIAIL L, 28 B ALAG L 300 A2 2 B BT 4R £
AT TES 2 FFE FMO3 mRNA F18 FKFREAL (P <0.01) , WA
TIXNE 3 .5E 6,

578.83 +18.55**
486.67 +6.15%2
460.17 £11.672%
437.17 £10.384%
472.50 +7.7944

529.34 +17.12* %
322.83 +16.474%
287.17 +6.46%2
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6 FEFOUM AL/ NRUITIE FMO3 mRNA Tl H R A I

205 n FMO3 #eiE FMO3 mRNA
ZSEAH 10 0.99 £0.25 1.01 +0.04
HERIZ] 10 3.08+0.20" " 3.43+0.05* "
ZRBALIG = 9 2.02 £0.0224 1.92 £0.04%4
ABAL A 9 1.52£0.65%2 1.66 +0.0324
ZEBALR R A 9 1.16 +0.582% 1.30 £0.0622
FIFCARAMLT TR 10 1.86 £0.3042 1.87 +0.042%

T w HESEAILE, P <0.015 A A SERZ LA, P <0.01,
3.7 441/ B JFfE ABCAL SR - Bl . ABCG5 ,ABCG8 .CYP7A1
mRNA % 3k

5IEH A e, AL /N U IE ABCAL SR - BI ABCGS |
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%57 ApoE T U/NRR IR UMK, 12 JE A A BT TN E 3
kS AT IZ 1 AS BEH . ApoE ™ /NER Bl ik 57 15 7 EE AR
T A KN RRAE, HoHEPE & T P, 5SS 5 2t T A
ApoE ™ T/INEL o BT B R A T R — i R Ak 0 A I [ 1 24
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TMA [ TMAO f564L, 7T REZ DG AS A e o AHF
T8, A B LT BB RS 12 35 W% ApoE ™~ Bl ik o i A (o A 75
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BFEIT. HE—2 0 THLRIRTSE R , 3580 AR A4 5 ABCAL

#T  H4U/NEHAFE ABCAL SR - Bl (ABCG5 \ABCG8 ,CYP7Al mRNA ik Hig (x +5)

245 n ABCAL SR - Bl ABCG5 ABCG8 CYP7A1
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e 6 0.12£0.02** 0.39£0.02** 0.39£0.03** 0.28 £0.05** 0.38+0.05**
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B E AR AR T F5 2 6 0.22 £0.02%% 0.83+0.06%% 0.59 £0.04%% 0.54 +0.04%% 0.68 +0.04%%
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