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(HE] B IWERUGREY, 20 0NALUE Y BUE F RIS 2 0985 BRI 5 (BAMBL) ik 1
AU A KR B 1 (TGF-B 1) ML LA 4EAAEIT, O 4EE X S = HO0MAH (VA) HUMK, |
UEHEN BAMBL 1l TGF-B 1 FIRES 5 T @MU EH VA RER R, BR300 B &M iR KR 0% 0 MU
Z1 BAMBI, TGF-B 1 ik H KLY VA 5N X R, FiEx 20184E 7 A—2019 47 H, I 6 H 14 J& i
Wistar K BRAE XTI, 6 H 5 Wistar K BRURIE A EEME B &M S iR R BRUE S S dl s P4l K BRI IR 3R &8 22 Ja ik
FLAS WA K B 22 FE R BP0 L R OB R A A (IS A 0 ZEF IR BN (LVEDD ) | Z 0= Ik
W (LVESD) | ZEOES M40 (LVEF ) KAOEFMSEm A (LVFS) ) . VAIFEERIIRE, LLEOIHS
BAMBI, TGF- B 1 mRNA K H XA R PILH R R 22 IR I DR A LVEDD i, 22 564011275 X ( P>0.05 );
S 2H B 22 SRl A I W 4 F i T X BRZH, LVESD K TXTBRZH, LVEF il LVFS IR X HEH (P<0.05) o SE82H KR
22 ST VA 1758 B8 TX A (P<0.05) o SESwZH KB 22 JAs i 420 =0 JILZH 21 BAMBI A1 TGF- B 1 mRNA
FHAIXS FR B & T IR (P<0.05) o #5118 22 Ak A Stk i K B e O & O L 2L BAMBI R TGF-B 1 3%
K EIRTSECO L4 . A OEEA, SRR VA S

(KR ] @i B REAREE RS A RET B 1 OEKRE; KR
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[ Abstract] Background Animal studies showed that, up-regulated expression of BAMBI in left ventricular
myocardium can counteract the myocardial fibrosis caused by TGF- 1, however myocardial fibrosis is closely related to
ventricular arrhythmia ( VA) , therefore it is being speculated that BAMBI and TGF- 1 may be involved in the occurrence
and development of VA in patients with hypertension. Objective To analyze the expressions of BAMBI and TGF-B 1 in
left ventricular myocardial tissue and their relations to susceptibility of VA in spontaneously hypertensive rats ( SHR) .
Methods From July 2018 to July 2019, a total of six 14 week—old male Wistar rats were selected as control group, meanwhile
six 14 week—old homologous male SHR rats were selected as experiment group; rats in the two groups were raised to 22 week—
old. SBP, heart rate, color Doppler echocardiography examination results ( including LVEDD, LVESD, LVEF and LVFS) ,
success rate of induction of VA, BAMBI and TGF- 1 mRNA and their relative expression quantity in left ventricular myocardial
tissue were compared between the two groups at 22 weeks old. Results There was no statistically significant difference in heart
rate or LVEDD between the two groups at 22 weeks old ( P>0.05) ; SBP in experiment group was statistically significantly

higher than that in control group, LVESD in experiment group was statistically significantly greater than that in control group,
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while LVEF and LVFS in experiment group were statistically significantly lower than those in control group ( P<0.05) .Success

rate of induction of VA in experiment group was statistically significantly higher than that in control group at 22 weeks old

(P<0.05) .BAMBI and TGF-B 1 mRNA and their relative expression quantity in left ventricular myocardial tissue in

experiment group were statistically significantly higher than those in control group at 22 weeks old, respectively ( P<0.05) .

Conclusion Expressions of BAMBI and TGF- 1 in left ventricular myocardial tissue are up—regulated in 22 week—old SHR, which

may lead to the aggravation of myocardial fibrosis and the reconstruction of left ventricle, result in increase of the susceptibility of VR.

[ Key words ]
growth factor beta 15 Arrhythmia; Rats

O & RO R 0 BB H R (bone
morphogenetic protein and activin membrane-bound
inhibitor, BAMBI ) s 32 £ 75 10> JIL4H L ) 55 5
EH, S 5EEEAERET B (TCF-B ) IFEIA.
REFEAF G B, BAMBI 0] £ U5t 15 TGF- 8 {5 5l
%, T TCGF-B FikIFZ 55 TCF- B EKILH VAL
TR LA L TGF- B /B Z kS 540 1,
TEFLE ) R AEAE 2 R, Hop TGF-B 1 WA Thfig
oK HAr A b2, BREFST R, TGF-B 1l
FEALOZONELEL . DIIREREIT, S5 A0E
FM L RIS R I, A MEAL TR g SRR S
i, CEL14Y BAMBI Z6kT7he L shrscst kB, /)
S AR F I 7 A far R ASES, 202 BAMBI 3k F il
PIXTHT TGF- B 1 M ELLF dEAb /e, SEmm i 420 2 8
W, RIEOIEGER . i, BAMBI I TGF-B 1
YIS S Gt N 8 DL b iR, S50
FEM, MO g S EEOHEH (ventricular
arrhythmias, VA) M-I 4 o ARG BIES)
Mr A & R BRSO 2= D LEHE BAMBL, TGF-B 1
TGOS VA BB R, BfEGEN T,

1 MP5FE

1.1 SE¥esh¥) 20184E7 H—201947 H, #Hte K
14 J& % e PE Wistar K BAE M X IRAL, 6 H 5 Wistar K
SRR A e 1 P e il R RRVE S 2, PR R
Bl b st 4im RIS S W H AR R A IR, IR R
300~340 g. A KEURAZEE 22 WS, RZRHEE. HE
15~25 °C, H% 3~5 HAR, Pim Tk s, AR
MOK, G — B 12 h S EEAT. 45 F I E A E
i BRI H A K B0 26 I, LA Wistar K RIS
JE< 140 mm Hg (1 mm Hg=0.133 kPa) . H &M EIiE
KB 4E = 160 mm Hg i e SRk

1.2 EZRH 51

12,1 FZRF ToK QB ZH 2R A 2% e
SFRFEBRA T, R (pHER 6.0) HUFIBE W .
BERRERZZ i (PBS) | AR Y. ARSI
A Z IR ¥ & DAB (0350 g 1 I FE LR AR
BHEARA R, BAMBI —3t. TGF-B 1 —HL M L=t
RAPEIKEH G (1g6) ZHI4 H Abcam /A ], SYBR

Hypertension; Bone morphogenetic protein and activin membrane—bound inhibitor; Transforming

GREEN ¢PCR Super Mix ANE] Invitrogen /), ImProm—
I ™ Reverse Transcription System, dNTP, Random
Primer, M-MLV ., DNAse. RNasin Ribonuclease Inhibitor
4 H 3 [E Promega /A1), BCA VA8 & SRR &
WERRBEH G F p A R AR AR, EEH
Y& Marker ) H Thermo 23], SDS. HIM . B - #iFkLMHE,
PR ERE A A ALl EAE YR A BRTAEAF], 30% N
ST R A _E i R BB A IRHCA IR AR, B3
F I 18 T 20 B RS B PR A )

122 FEAUEE B REICEm E i AL st EEA )
HARGRA T (B5: BP-2010A) , HEW1E 5 RE
IR A L BOE R AEY I A A R A E (B,
MD3000 ) , #2854 B U B 2 KA A A (B
*Z: MyLabSeven ), B/KHL( B45 JJ-12) ) A0 HEHL( -5,
JB-P5)Il F iR IURZN L F AT B H], D) 5 AL F
RM2016 ) H [ ifEpk RAGEABRA R, B EREIR (A5,
TSY-B) . WAER AR (B5: MX-F) i[RI FE4E
IREMIRHEA IR AR, rediiesE (35 GT1001)
WA Genetech ZA H], ABI 7500 A2 5 i PCR {1
FI G 2 - A ml, BIRREEIEM (RS, 22331
Hamburg ) 4 B 7% Eppendorf /A 7], 3 EH KA ( #145
VEI80) | FR ALK (%5 VEI86) My H L KAE
B A RAF, KL (FS . BG-Power 600i ) I [
A S AEYE ARG R A

1.3 S5k

13,1 Wi AL G RAG I I vE 22 Ja i ik ok LR
FETHARI P ZH AR B Fe b0, B LR RIE IR
TR 3 IO

132 DHEREGA PR R T 22 SRR T
NER R A, BRI . KRS T 10% K G &
ATRE I S5 SRR, S AR OR BB R, TR B ZE M
Wi A O KRS O = RS UG, RATE G2
i) B AR I 200 = BT SRR N A2 (LVEDD) | Z2.0
FWAAWNA (LVESD) | Ao Z 404 (LVEF)
RFel s mihanmse (LVFS) .

133 VAPBFREE PR KBS TONER B A 58 5
JE AT VA R S, BARERAEINR . K BUS R T 5
10% K& ARE FRREE, 5 EE TG, TWEE T &
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T FECLHEE (MD3000 AYfE 5 RENBLARS ) |,
ZIRBEE RS EMAZ RO E DR E A E
HR R ot ) 5 R AN B AR e, 3l A S HE Tk
P RSO E, KPR 10V, U 50 Hz, JiliK
IFE] 60 s/ K, B WU, 5B s 2 W %
FIA AR UL RO E BIEHR . LA VA FREEIHE >2 s
J VA BRI, VA HEmta] >30 s isgidE va B
1.3.4 LG E B RAMEE Y (RT-qPCR) R
H RT—qPCR &1 79 £ A B 22 R I& B 220 &0 ILZH 4
BAMBI. TGF-B 1 mRNA FiX} ik, BEAAREIENT .
REAH VRN 3 R, ZESRAESE ST RVBUHDE, 55 220
O LALZ12 100 mg, fA 1 ml Fil¥ #9 Trizol I 7£ UK
IR, SRS RNA, BB B RNA S 55 5t
4 cDNA JF & T 20 CIKFE T IRAERFN . SR Primer 5.0
VOIS WF A TAY TR (L) By A BRA FA
5%, &M SYBR GREEN qPCR Super Mix &1l H 1 %
mRNA AHXf Rk, KW &M 50 C 2 min, 95 C
2min, 95 °C 155, 60 °C 32 s i%Me, HLiEfT 40 MG
i th 28 IR 65~95 °C. L GAPDH N Z:, #2744
T H IR mRNA Xk, SCEE 3
VOFBCEY(E ., BAMBI, TGF-B . GAPDH 51#¥) 551 &
KA 1,

£ 1 BAMBI, TGF-pB 1. GAPDH 51455 &K/
Table 1 Primer sequence and size of BAMBI, TGF- 1 and GAPDH

e LU 1Y IRGELRY KN bp )
BAMBI 5" -GCAATTACCG 5" -TCCTGCACCTTAG 112
AGGACTGCATGA-3"  TGATGAGGTTTC-3’
TGF-B 1 5" —CATTGCTGT 5" —AGGTAACGCCA 103
CCCGTGCAGA-3' GGAATTGTTGCTA-3’
GAPDH 5" —-ACCACAGTCC 5" -TCCACCACC 168

ATGCCATCAC-3' CTGTTGCTG-3'

H: BAMBI= ) 8 (A A0S 2 0 5 IR, TCF-B 1= 7%
fAERKETF B 1

1.3.5 Western blotting 2K J| Western blotting 5 Il 4 21
KR 22 WS A2 2 O LZH S, BAMBI, TGF-B 1 A%
Foka, BARIRMER . AR 3 HRR, 2RI
SERNECHOME, BB T 22D DS (29 100 mg )
BIREIEHZ I 20 mg :© 150~250 w1 A4 HL A0 A 2 i g
KSR A B w220 . SRR T 4 C
FREEF 12 000 x g B5.0 15 min, B3 T8 H R E
W, SRJEET -80 CUKAM T IRFE. R 12% BN
75 TR e Bk JC FhL UK J s B 1 7 B8 %2 PVDF B L, BT 5%
WERE TR R 4 Cal e, almA—4T (1 = 500 FRfEm)
BAMBI LA FT 1+ 2 000 5 B Y TGF-B 1 HLik ) A1
1500 Fi B B —actin LK, 4 CHEE LK. RH
TBST ¥4 3 K, JAMA 1 = 1 500 B Ll F4if 1eG

THOFTFTEBRT®E 1 h, KRG R TBST Ve 3 1K,

BB ECL XV 1~5 min JGBOETEOLE A L, B,

ER . BAMBI, TGF-p 1 Mixf#ikhE = HAYE I KEMH
| WS KEAE.

1.3.6  fuEdifbyeak AR RL RILIE BT N YA
DL SUH 10% iR SR E C, RIFHTHE
M YR, JBERAN4 wm, KA RE
FRBEE 27K, SRR e (i e AR 2 0 2 L
H41H BAMBI, TGF-B 1 FiAfEN, BEikmT. (1)

YRR . BAL Y R & TR R B R %k
W G, JFE TR TR ERE, A%RE
HEK3 R & T PBS (pHAE N 7.4) h, FEMLEIRIR I
RANVE 3K, S min/ K. (2) BHWrN IR ALY
fifi: VIR A 3% SRR, ZEiRHBEIFE 25 min,

SRIGH B & T PBS Y, FEMGEFEIR TSR3k 3 1k,

5min/ Ko (3) IMIEEMA . 7ELLLIE NN 3% BSA ¥
AR, B 30 min,  (4) —FHi. (5) 0
“¥i. (6) DAB Bh: Ky E T PBS , TEM (AR
PR SSh4 3 K, 5 min/ K, YIRS T IS e 1L
PN IIGET B E 1 A DAB R, R T B R
B, PAME MRS A, AR &tk a., (7)

SEYLIIR : RARREYL 3 min 247, HRKPEE, I
KRZECBATCERS, Ak vhik, TR 2R IR %R
W, skee.  (8) BUKERE. (9) WiBiEK .

RIMGERESH. (10) TRARKEE Y. Mk ke,

BAMBI. TGF-B 1 BHYEZR A Mg (A,

1.4 Gl SRH SPSS 19.0 i i-4k A7 50 ik
M, FFAEESHMITTETRL (x5) Fon, dlEE
RIS REAR ¢ #5565 THECROR I R R, 4
6] AR ] x 2 A EY Fisher’ s BAEIAE A, LA P<0.05
hEFAGIEE L

2 H#R

2.1 Wi . R RO IR A A LR A KR
22 JE & IO AT LVEDD o8, 2R L4 it e X
(P>0.05) 5 SEHZHAER 22 JA& B icde e e % R4

LVESD K TXf 840, LVEF #1 LVFS X T4, %5
Foit#m L (P<0.05, WE2) .

22 VAIFELMIIE XA 22 B VA A
B H R 16.7% (2/12) 5 52541 K B 22 J8 % BF VA
BRI R 66.7% (8/12) , HhHE0E VA i & K
Y10 25.0% (2/8) o SEURA KB 22 AR I VA i &
R TR, ZRAGI R X (x’=4.286,

P=0.038, WLE 1) .

2.3 BAMBI Fl TGF-B 1 mRNA J HAH X £ ik & 5
B2 K R 22 AR B A2 O = L4 BAMBI, TGF-8 1
mRNA SHARRT IR m TXHRA, ZR A5ty
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L (P<0.05, WLE3. K2) .

2.4 AR R A b AR S R R,
BAMBI F1 TGF-B 1 EZEAEMM T FRE, HELBHK
O3 O IIZHZ BAMBI Fl TGF- B 1 B F 3k £ TX)
M, LA 3,

F 2 WZR B 22 JEIE B IR He L o0 3R R E R R A 45 R LR
(x£s)

Table 2 Comparison of SBP, heart rate and color Doppler

echocardiography examination results between the two groups at 22 weeks

old
gy g MR L% LVEDD  LVESD

LVEF (%) LVFS (%)

’ (nmHg)  (Wmin)  (nm) (mm )

MEBA 6 122511 49+96  61:05  27:02  89.0:28 540139
TRA 6 179:8 46135 63:07  33:05  843+29 482+31
HE 1031 028 048 267 2287 288
il <0.001 0.789 0.643 0.023 0.017 0.016

1 LVEDD= 220 EGF iR M N2, LVESD= 2.0 4 R INAE
LVEF= 203 S50 8, LVFS= 4503 4 4 fd 2R

F= 3 MWAHAKR 22 220 = 0 L2 BAMBL, TGF- B 1 mRNA
FHAAXSFIB AL (3s)

Table 3 Comparison of BAMBI and TGF- B 1 mRNA and their relative
expression quantity in left ventricular myocardial tissue between the two

groups at 22 weeks old

G IEL; BAMBI TGF-B 1

o~ mRNA mRNA BAMBI TGF-B 1
YRR 3 1.00+0.08 1.00+£0.06 1.00x0.03 1.00+0.01
WEH 3 924+0.39 423+048 536+x0.04 4.03+0.03
t{H 35.85 11.76 167.40 142.80
P1i <0.001 <0.001 <0.001 <0.001
3 it

C L IMAS RS 2015 ) o, T 0 iR
FHNBEL 2.7, WiEBFEBREL . iR
5 VASYIRSE: &t 220 a5 | MR s 5 U |
MZENIMBINE | DR (ALOILER 4R ) ST
S1% VA5 VA BRSIR M 8h T3 BEg o, 34 n] 530
1 L AR U R BE AL, i i i o T AR
PRI, B e LR A A VA JU R, T iR
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TE: A NBMOHRREFERRMCOHIERA, B B EOHRE
VRO B
Bl VA RS OH R

Figure 1 ECG performance of VA induced experiment

GAPDH

TE: BAMBI= B JE U RIS 28 00 85 B 560, TCF-B 1= 5%
AERKHT B 1
2 PRLLIRER 22 JR I 72 02 D LIS BAMBL, TGF-B 1 HLJk 4]
Figure 2 Electrophoretogram for BAMBI and TGF- 1 in left ventricular

myocardial tissue in the two groups at 22 weeks old

HOARH 2017 AERRIN & L) Eds i, BRIRO ML
AR m MRS I VA IRIT 2Rz —

HHETAFsE R, O E I8 IR ST O WLZH 2L
BAMBI %3k i, Ffifid N TGF- B 1 FiEmxtdros
WEF4iEdk., FE & A S SHT N sh 1 PR ol P
(e e g R ) (8 H T BAMBI X &5 I 220 %
AR &S S MRS VA R iGE 0,

AT TN A 5 | T T K % | 1_3'?': i S
TE: A XTI 22 JEl I Ze 2 D LZHZR BAMBE S0 DL, B D9 SR R I 22 A I Ze 0o 2 LR BAMBI K10, C Oaf HEZH

KB 22 JI I 2 2 WAL TCF- B 1 AN, D NSCIRARR 22 JI I 72 O S TCF- B 1 ki
B3 MR 22 J I A0 % O IUEHZR BAMBL, TGF- B 1 FA1E0L (Fye2iedem, x 400, FHIMASCE T OSID i n] Wis iR )
Figure 3 Expressions of BAMBI and TGF- 8 1 in left ventricular myocardial tissue in the two groups at 22 weeks old
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EN e o 7 2 = I i =0 1 WA N - Wt N O 6
BAMBI. TGF-B 1 £ibMEN NS VA SN LR,
BAE A LG VA BB G TAESRHT Y L

TGF-B /AN B 4 4efb R 7, HAeolEd
YU 23R 7K 50 LR e AL R 5L O A G 0
BAMBI £} TGF- B FK G 7 & S 0 (o Jf 15 B+, ol
Wt JE A TCF-B ZEA M AT REMS 5 S
TGF- B FISCHIRE B LF AL R ) AR 45
R, SEERH KR 22 IR AT 250 B O WIH S TGF-B 1
mRNA FCHARXF Rk i s TX R4, $2om 22 Al A
R R A G ONAZ T TCF- B 1 ik i,
ARAFGREERIL BN, LA RR 22 R E LVESD KF
XTHREH, LVEF A1 LVFS IR FXJ R4, $#R 22 R A &
P e IR B A A O 38 TR R O R R T e TR, o0 #r
HJFE R AT BE Ry 22 FE B & i i R R A0 2 0 L
4Uh TGF-B 1 #Fik FiRG R A O E S gitk, s S
DTN S Al T RSG5 BT T4 b — B
822 Jiliy A &M IR K B LVEF . LVFS #2215 [
M, 5 LEGRICE % "' fFFe 45 5 —%k, 43 b H s A af
fiE5 22 JAWY A & i e R R oA b JR B E T e Ak
A 56, ARBFFEEE R Woas, SEd K B 22 kit
VA IR IRE TR, $R 22 JEl A & e i s
KELVA Zy RN, Ar R 258 TGF- B 1 Rk
VR IC ILER AR % A R, T ULER 2 AR S VA
RAREEFE T RS R R, S K
R 22 JI B 220 2= 0 414 BAMBI mRNA M HAH XS &
SR T RRLH, $EoR 22 JEE B v R K B
DO IIZU BAMBI %5k B, 5 VILLAR % ) fF
FEGEIR B, A3Hr H IR R RO R 6 fer S8 O
O NIAZ BAMBI 235 B, 1 BAMBI 21k s 7E
—ERREE XL TGF- B 1 MUELF 4tk B, HAa Ok
3 VER, Btk BAMBI, TGF-B1 ¥4 ST A &kMESE
MEKRAOFE O L, s SE0=ER; H
BAMBI 23k b 8% TGF-B 1 ik FE B, BRI
P v T E— 25T

g L pradk, 22 R A &P E i R RS w0 L
20219 BAMBI il TGF- B 1 ik LA AT 800 ILEF 41k
JNEE ., ADEEM, SN VA BEE, AN E L
JEBE VA PiATRASEY %, (ARSI shi i,
FLA I o 25 sl 75 T 15 BAMBI 6351 #85% BAMBI X}
TGF-B a5 Mk S VA CR, XUPH1F
HE— AT .

HH TR BFARITLFOME LR, ARG
Tt WA, HIEKE. BE . o4, BRHMH
Ligs, RATIEBIRL, TR M5IT; TR AT

FHRBEHAFTR, FXFERG T, BEEE,
AXLRA B R,
SE 3k

[ 1] ONICHTCHOUK D, CHEN Y G, DOSCH R, et al.Silencing of
TGF-beta signalling by the pseudoreceptor BAMBI [ J ] .Nature,
1999, 401 (6752) : 480-485.DOI: 10.1038/46794.

[2] LIU M, CHEN J, HUANG Y, et al.Triptolide alleviates
isoprenaline—induced cardiac remodeling in rats via TGF—- 8 1/Smad3
and p38 MAPK signaling pathway [ J ] .Pharmazie, 2015, 70 (4 ) :
244-250.

[3] VILLAR AV, GARCIA R, LLANO M, et al. BAMBI ( BMP
and activin membrane—bound inhibitor ) protects the murine heart
from pressure—overload biomechanical stress by restraining TGF- 8
signaling [J] .Biochim Biophys Acta, 2013, 1832 (2) : 323-
335.DOI: 10.1016/j.bbadis.2012.11.007.

[4] BULA H, ROUJOLS, FOPPA M, et al.Diffuse myocardial fibrosis
in patients with mitral valve prolapse and ventricular arrhythmia

[J] .Heart, 2017, 103 (3) : 204-209.DOI: 10.1136/
heartjnl-2016-309303.

[5] A0, PRithd, §1ade, 45 @000 IURFE K 0 2 4%
Bl 1 43 Al S MO E i [ ] . P
ki, 2015, 31 (2) : 274-278.DOL: 10.3969/j.issn.1000-4718.
2015.02.015.

[6] xefe, 2 it . (e B E BE I ) AR NS 2B

()] hdEEi AR, 2015, 23 (8) & 716-718.

[ 7] NINIO D M, MURPHY K J, HOWE P R, et al.Dietary fish oil
protects against stretch—induced vulnerability to atrial fibrillation in a
rabbit model [ J | .J Cardiovasc Electrophysiol, 2005, 16 (11) :
1189-1194.DOI: 10.1111/j.1540-8167.2005.50007..x.

[ 8 ] sliBkcHn . fegtli 5O HECH 2017 AFRRH L A e [T] .
BEALIE 592, 2018, 13 (1) : 20-23.DOL: 10.16138/j.1673-
6087.2018.01.005.

[9] ZHANG G G, ZHANG S D, OUYANG X P.Changes of myocardial
fibrotic indices and its mechanism in patients with ischemic
cardiomyopathy [ J ] .J Central South Univ Med Sci, 2005, 30 (4):
410-412.

[ 10 ] MENG X M, NIKOLIC-PATERSON D J, LAN H Y.TGF- : the
master regulator of fibrosis [J ] .Nat Rev Nephrol, 2016, 12 (6):
325-338.DOI: 10.1038/nrneph.2016.48.

[ 11 ] LIANG D, SONG Z, LIANG W, et al.Metformin inhibits TGF~
beta 1-induced MCP-1 expression through BAMBI-mediated
suppression of MEK/ERK1/2 signalling [ J | .Nephrology ( Carlton ) ,
2019, 24 (4) : 481-488.DOI: 10.1111/nep.13430.

[ 12 ] DATTAROY D,SETH R K,SARKAR S, et al.Sparstolonin B( SsnB )
attenuates liver fibrosis via a parallel conjugate pathway involving
P53-P21 axis, TGF-beta signaling and focal adhesion that is TLR4
dependent [ ] ] .Eur J Pharmacol, 2018, 841: 33-48.DOI:
10.1016/j.ejphar.2018.08.040.

(FHEH 71 50)



P o Jii B 1076505 2% 5. 20204F 5 H 215284855 510

BeRMIAE: hip: //www.syxnf.net S71 -

Biochem, 1997, 30( 7 ): 517-525.DO1: 10.1016/s0009-9120( 97 )
00098-2.

[ 17 ] WANG X, COLLINS H L., RANALLETTA M, et al.Macrophage
ABCAT and ABCG1, but not SR-BI, promote macrophage reverse
cholesterol transport in vivo [ J ] .J Clin Invest, 2007, 117 (8) :
2216-2224.DOI: 10.1172/j¢i32057.

[18 ] MULYA A, LEEJ Y, GEBRE A K, et al.Minimal lipidation of
pre=beta HDL by ABCAT1 results in reduced ability to interact with
ABCA1 [J ] .Arterioscler Thromb Vasc Biol, 2007, 27 (8) :
1828-1836.DOI: 10.1161/ATVBAHA.107.142455.

[19] TALL A R.Cholesterol efflux pathways and other potential
mechanisms involved in the athero—protective effect of high density
lipoproteins [ J ] .J Intern Med, 2008, 263 (3) : 256-273.
DOI: 10.1111/).1365-2796.2007.01898.x.

[20] ZHAO Y, VAN BERKEL T J, VAN ECK M.Relative
roles of various efflux pathways in net cholesterol efflux from
macrophage foam cells in atherosclerotic lesions [ J ] .Curr
Opin Lipidol, 2010, 21 (5) : 441-453.DOI: 10.1097/
MOL.0b013e32833dedaa.

[ 21 ] ShE, H-F 00 T L s 2 B2 A AR TSR B AR LT 1.
AR LR, 2017, 45 (2) @ 99-101.

[ 22 ] RADER D J.Molecular regulation of HDL metabolism and function:
implications for novel therapies| J ].J Clin Invest, 2006, 116( 12 ):
3090-3100.DOT: 10.1172/JCI30163.

[23] LEWIS G F, RADER D J.New insights into the regulation
of HDL metabolism and reverse cholesterol transport [ J ] .
Circ Res, 2005, 96 (12) : 1221-1232.DOI: 10.1161/01.
RES.0000170946.56981.5c¢.

[24 ] RADER D J, PURE E.Lipoproteins, macrophage function, and
atherosclerosis: beyond the foam cell?[ J ].Cell Metab, 2005, 1(4 )

223-230.DOI: 10.1016/j.cmet.2005.03.005.

[25 ] FIELDING C J, FIELDING P E.Cellular cholesterol efflux [ J ] .
Biochim Biophys Acta, 2001, 1533 (3) : 175-189.DOI:
10.1016/s1388-1981 (01 ) 00162-7.

[26 ] BIRJIMOHUN R S, HUTTEN B A, KASTELEIN J J, et al.
Increasing HDL cholesterol with extended-release nicotinic acid:
from promise to practice [ J | .Neth J Med, 2004, 62 (7) : 229-
234.

[27] TAYLOR B A, THOMPSON P D.Muscle-related side-effects
of statins: from mechanisms to evidence-based solutions [ J ] .
Curr Opin Lipidol, 2015, 26 (3) : 221-227.DOI: 10.1097/
MOL.0000000000000174.

[28 ] DIMARCO D M, FERNANDEZ M L.The regulation of reverse
cholesterol transport and cellular cholesterol homeostasis by
MicroRNAs [ ] ] Biology (Basel ) , 2015, 4 (3) : 494-511.
DOI: 10.3390/biology4030494.

[29 ] PORTIOLI SILVA E P, PERES C M, ROBERTO MENDONCA
J, et al.LNBD-cholesterol incorporation by rat macrophages and
lymphocytes: a process dependent on the activation state of the
cells [ ] ] .Cell Biochem Funct, 2004, 22 (1) : 23-28.DOI:
10.1002/cbf.1048.

[30 ] OUT R, HOEKSTRA M, HILDEBRAND R B, et al.Macrophage
ABCGI deletion disrupts lipid homeostasis in alveolar macrophages
and moderately influences atherosclerotic lesion development
in LDL receptor—deficient mice [ J ] .Arterioscler Thromb
Vasc Biol, 2006, 26 (10) : 2295-2300.DOI: 10.1161/01.
ATV.0000237629.29842.4c.

CHhR FLBT: 2019-12-115 &[T FH]: 2020-04-08 )
(ASCHhkt . XIH52)

( 3R 65 50)

[13] TAO L, XUE D, SHEN D, et al.Microrna-942 mediates hepatic
stellate cell activation by regulating BAMBI expression in human
liver fibrosis [ J | .Arch Toxicol, 2018, 92 (9) : 2935-2946.
DOI: 10.1007/s00204-018-2278-9.

[14] MENG Z, LIHY, SICY, et al.Asiatic acid inhibits cardiac
fibrosis throughNrf2/HO-1 and TGF- B 1/Smads signaling pathways
in spontaneous hypertension rats [ J ] .Int Immunopharmacol
2019, 74: 105712.DOI: 10.1016/j.intimp.2019.105712.

[15] HOU X, GAO B, HAN Q, et al.Acetyl-11-keto— § —boswellic
acid alleviates myocardial fibrosis injury by inhibiting the TGF-3 1/
Smads pathway and activating the Nrf2/HO-1 pathway [ J ] .Minerva
Med, 2019. [ Epub ahead of print ] .DOI: 10.23736/S0026-4806.
19.06185-8.

[16 ] LEGRICE 1 J, POPE A J, SANDS G B, et al.Progression

of myocardial remodeling and mechanical dysfunction in the

spontaneously hypertensive rat [ J ] .Am J Physiol Heart Circ
Physiol, 2012, 303 (11) : H1353-1365.DO1: 10.1152/
ajpheart.00748.2011.

[17 ] BEKAR L, KALCIK M, KILCI H, et al.Presence of fragmented
QRS May be associated with complex ventricular arrhythmias in
patients with essential hypertension [ J | .J Electrocardiol, 2019,
55: 20-25.DOI: 10.1016/].jelectrocard.2019.04.009.

[ 18 ] GUSAROV G V, MOROSHKIN V S.The connection between late
ventricular potentials and ventricular arrhythmias in hypertension
patients with different forms of myocardial hypertrophy [ J ] .Ter
Arkh, 1998, 70 (8) : 48-52.

[ 19 ] SBAKLL, K07, BB, A BT A NKOT X0 R RO LT
4ifl J2 TGF-B _1 Kk m [J] PR EZG LR, 2010,
25 (4) : 585-587.

ik BT 2020-02-16; &[T H Y. 2020-04-16)
(ARSCHhik: ke )



