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HEER BRI E BRI AR ESIRARIR T ILER K 49 AS sE3 T R, AR A AR, TR £ S ARE R A A
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Effect of Tianhuang Formula on Atherosclerosis in ApoE~’~ Mice and Its Mechanism Study
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ABSTRACT Objective To explore the effect of Tianhuang Formula (THF) on inhibiting athero-
sclerosis in ApoE ™'~ mice and its related mechanisms based on sphingosine 1-phosphate (S1P) and
sphingosine 1-phosphate receptor 1 (S1PR1) pathway. Methods  Totally 40 ApoE ™'~ mice were ran-
domly divided into model group, THF low-dose group (1.5 g/kg), THF high-dose group (4.5 g/kg)
and atorvastatin group (AVT,10 mg/kg), 10 in each group. In addition, 10 wild-type C57BL/6J mice
with the same age and genetic background were selected as the control group. The model group and
intervention group were fed with high-fat diet, the control group was given normal feeding, all for 8
weeks. The intervention group was given daily gavage with THF and AVT, the control group and the
model group were given equal volume of normal saline. After 12 weeks, the serum was taken, the aorta
was separated, and stored in a refrigerator at —80 °C. The levels of TG, TC, HDL-C and LDL-C in serum
were detected by automatic biochemical analyzer. The S1P content in serum was detected by HPLC-MS/
MS. The morphological changes of aorta were observed by oil red O staining. The expression of CD36,
ABCA1, SR-BI, LXRa and S1PR1 genes in the liver were detected by RT-PCR. Results The aortic lu-

AT R A RBH45 H (N, 81530102, No. 81503313) ; J7 44 BHLT H (No. 2016B050501003,2016A030313739)
VEZRAAE: 1. TR SR PG EZE TR0 (M 510006 ) 5.2, 8 52 A 26 2459 PR 25 I LAk R RS B A Fe <2 () 510006 )
WIRVEH : 38 &, Tel: 020 -39352818, E-mail: gyguoyz@ 163.com

DOI: 10. 7661/j.cjim. 20190313. 152



- 466 - HEPIELS S

%% 2019 4= 4 H %R 39 B4 4 W) CIITWM, April 2019, Vol. 39, No. 4

men large atherosclerosis plaque formation was observed in the inner and aortic roots in model group.

Compared with the model group, the area of atherosclerosis plaque in arterial lumen and aortic root
were reduced in intervention group (P <0.05). Compared with the control group, the levels of serum
TG, TC and LDL-C and CD36 mRNA expression in model group increased (P <0.01), the serum levels
of HDL-C and S1P, ABCA1, SR-BI, LXRa, S1PR1 mRNA expression decreased (P <0.01). Compared
with the model group, the levels of serum TG, TC, LDL-C and CD36 mRNA expression in intervention
groups decreased (P <0.05, P <0.01), the HDL-C and ABCA1, SR-Bl, LXRa mRNA expression in-

creased (P <0.05, P <0.01). Conclusion

THF has the function of regulating blood lipids and anti-

atherosclerosis, its mechanism may be related to its regulation of mediating cholesterol reverse trans-

port based on S1P-S1PR1 pathway.
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5.1 IMNRAKFRI R4 B 3 AR A2 B AR
/N MLy HDL-C . TG, TC .LDL-C /K~F,

5.2 ERGRAHEEE - FUiEEH (high perform-
ance liquid chromatography-tandem mass spec-
trometry ,HPLC-MS/ MS) f Il IfL. 7§ S1P & it =M
Z:7% SCHK[10 ] 4 3% % 1F: Kinetex C18 & i A
(150 mm x2.1 mmid.,5 um particle size and 1004
pore size); Wi SIAH N A HIEE(0.1% H R ), B /K (&
0.1% 2,10 mmol/L ZR%E) , B TE,0 ~ 2 min,
80% ~90% A;2 ~2.5 min,90% ~100% A;2.5~6.5
min,100% A;6.5 ~8 min,100% ~80% A. H:ii: =i,
HHFHATRS ul o BT acth: s s s, T4
T :350 C, T :6 L/imin, ALK J) 45 psi,
BRI 350 °C B2 L/min 1525 H1 4 000 V,
WS R I 500 V, B4R 1T HLE 100 VR L 15 V.,

5.3 FHIMKALULANEE S H SR ] 07
B T4 O Juta, i Image-Pro Plus 6.0 344347 .

5.4  FFMAES O BEHOIE B g B £ 3
k= (1 ~2 mm) B/NRGO I, %228 SCRL10 ] )y ki
17 OCT i, ¥ i, 4 {4 4> #7, A Image-Pro Plus

6.0 B R 43 ik iR % 2k 8 AP0 i B I AR (E

5.5 RT-PCR %4l il CD36 ,ABCA1,SR-
BI T4 =Z & (liver X receptor, LXRa) #1 S1PR1
MRNA 3k KF X 5 fif vk Uk 0 JFF R 41 2 A7 6
RNA fh$2, b5 H PCR & sl S T % 5, 75
RT-PCR ik kil 45 56 A 9 235, DL B-actin AN 2,
S HIEE A,

6 Sil2Erik SRAH SPSS 19.0 il #bik sy
ST, SEREAE x £ FOR, ZH HHECR ] One-way
ANOVA F3#r, P LL R I LSD K%, P <0.05
ERAGIFE L

# B
1 BUU/NEUILAR K M S1P &b (£2)
5% BRAH b, B 1L %S TC . TG .LDL-C ¥ i3 Z 5

F(P<0.01),HDL-C 5 S1P &%k (P <0.01),
SRR e, A 2 /N R TC. TG .LDL-C %
FAK, HDL-C F1 755 (P <0.05, P <0.01) , &5 7l & 41
S1P & THE (P <0.05)

2 HAH/NR TSR B LB B RUE (K1
2)  SXPRRLE A BERA /N R S kAT B R Y AS TE
BT O Yuth f5 LT €5, Horh BE e 3247 T F 3l ik
S EFE BN G E SCBk A AL . SRR LR, 45
SR ZGUPIIMEAT O Yo it 2T €211 DX 3 il 3k /L, RVBREB [
T, ARRIAH | B e AR 2 S B FE et 7T 40
B AR 3 Bl ko R T AR B ] 43 00 Ok (30.3 =
3.8)%.(19.3 £6.6)%.(22.7 £+3.4)%.(15.1 +
4.3)% . SR AL, 25T Il B AR LA [
(P <0.05) ; S5 i 21 L85, BT 6 A 7T 20 5 B i X
FEBI R (P <0.01) , Hop a5 25 T A e b4, 25 5
TG XL (P>0.05)

=1 51975

A 3 T 519K/ bp)
CD36 5'-GACAAAGAGACCGCAAATCA-3’ 5'-ACCAAGCCAAAGAACACACC-3’ 20
ABCA1 5'-AAGGGGTGGTGTTCTTCCTC-3’ 5'-CCTCACATCCTCATCCTCGT-3’ 19
SR-BI 5'-GCCTGTTTGTTGGGATGAA-3’ 5'-CTTGCTGAGTCCGTTCCATT-3’ 19
LXRa 5'-ATGAGGGAGGAGTGTGTGCT-3’ 5'-GCAGGACTTGAGGAGGTGAG-3’ 20
S1PR1 5'-TTCTCATCTGCTCATTCATCC-3’ 5'-GGTCCGAGAGGCTAGGTTG-3’ 21
B-actin 5'-AACAGTCCGCCTAGAAGCAC-3’ 5'-CTGTGACATCCGTAAAGACC-3’ 20

K2 BH/PRIMASE SIP EREE (xxs)
25 n TC(mmol/L) TG(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L) S1P(ng/L)
Xif HR 8 2.30£0.37 0.46 =0.06 0.28 £0.06 2.18.+0.66 328.05 +65.80
Xl 8 22.89 +1.77" 3.37+0.82" 18.20 £3.15 " 1.30'£0.29* 257.40 +64.95
7 8 18.35 £3.22% 2.50 +0.96% 9.97 £2.75% 3.17 +1.29% 361.78 +177.81
gl 8 16.13 +3.46% 1.99 +0.834% 10.18 +3.60%2 2.99 +1.22% 459.42 +160.43%
FIFGARAT T 8 17.66 +1.88°% 2.08 £+0.332%2 9.44 +1.83%%2 2.38 +0.74° 349.42 +65. 80

O A B RS, TP <0. 01 IRAT L L, “P <0.05, ©¢P <0.01
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FEAk Ml VT 41/ B 32 3h kAR 8 B B AR o S Ok
(299 798.33 =+ 38 894.09 ). (193 294.33 + 66
141.06) . (229 859. 00 +44 661.49) (179 741.16 +25
475.46) pm?” . SETIZE HLAR, 4545 25 41N SRS 1 AR
/(P <0.05) ; SR AH HLas, Bl G fl T ZH BBk i A
b (P <0.01) , HAp & 25T idl nl to g, 22 5% 40t
HHEX(P>0.05),

VE:A XTBRLL, B W BRIAL, C R FTFEMALTT 4L, Dy H# I
FAIRELL L E S B 83 760 k2L 7 Sk T/ 2L O YT (3 13 AS
e
2 BUAVPRESIRERI UKD Alel O et (1 x10)

3 FK4U/NEUFIE CD36 .ABCA1 SR-BI LXRa I
S1PR1 mRNA KA (R 3)  Sxf AL LA, A
41 CD36 mRNA ik [-i#,ABCA1 SR-BI.LXRa
S1PR1 mRNA A T (P <0.01) ; S ks, 25
YT #idl CD36 mRNA ik~ %, ABCA1,SR-BI,
LXRa mRNA ik i, H & 7 m i s Al f ety T
21 S1PR1 mRNA &35 Eif (P <0.01),

i

AS 2 i I B & AR 1 T2 B B LA, P
SRR A, W KNG ORI L RAE A 5 2 B
AR, LAFERFST 220 HDL-C 2 AS BR3P I £, 1M
LA AIF 7 & BH #4138 il HDL-C I K A 2 &A%
AS KB, LLFH i HDL-C 7K EIRYT AS ISR BERURAS
PHAR 0 B 2 F)AF & A I D 2 G A a2 4 o 5
torcetrapib , 44 A 15 000 71| f8 35 47 A I RIS, &
B HDL-C B3 LT, SET R AN 59 % , O IEAR R
R ARG 25 %", AL HDL B« i ik
“H” P HDL-C TRk, W 5¢ HDL WAL B A BT
Hbi AS TIREmE A,

HDL =278 IR 1k, L8R 1 BRI R oL & i 2945
di—25, o STP J& HDL A% it e R 0T, W Ak
A IL I HH 2 B 2 8 G A 2 A i 2 Bl e A
IKARAE AL, B R AR NS 55 S 5, T &
ABCA1.ABCG1 #1 SR-BI # iz 43 W ) 40 }fy 4b, 5
HDL 454G T8 ik i) HDL , 22 5 F 5 HDL 1Y 26
sl T AR I S1P S2ARSE &, B8 2
Wk et A KRR ESE £ W] HDL-S1P 7E 4T
AS P R EEEAE T Sattler K 251 7RI
PRWFFE H & 3 HDL-S1P & i 55 5 AR 3l ik 100 JiE s =2
fAESE, S1P 6= (19 HDL A B A O i 55 4R 30 7E
Hai kb F AN & S1P 1Y HDL A B {81 1% 25 9 95 3R
%', HDL-S1P &% sh Bk A1 Fl i vl REHL I =~ —
Sy HAR PO S1PR1, 48 S1PR1-PIK3-AKT {5 5
KOS LXRa, LXR & vl X AS 7= 2E 2 07 1 4
R,

#®3 HH/PNEJTFIE CD36 . ABCA1.SR-BI.LXRa #l STPR1 mRNA ikt (x s )
451 n CD36 ABCAT1 SR - BI LXRa S1PR1
Xif et 8 0.59 +0.24 3.23+1.47 4.09 £2.07 2.58 +0.43 5.03+1.39
LT 8 1.05+0.27* 1.01+0.19" 1.06+0.46 " 1.01+0.26" 1.01+0.41"
A 8 0.65 +0.36% 2.27 £0.40%% 1.54 +1.03% 1.69%0.334% 1.52+0.69
e 7] it 8 0.58 +0.194% 3.25+0.76%% 2.21+0.73%% 2:.19+1.124% 4.97 +1:84°2
P FE AR AT 8 0.39+0.21%% 2.88 £1.454% 2.17 +0.69°% 2.04£0.52°% 4.29 +1.242%

Ve X B A, P <0. 015 SRIRI4] LA, AP <0.05,22P <0. 01
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