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Investigation on Anti-atherosclerosis Mechanism of Tiaopi Huxin Prescription Based on Cav-1/NF-kB
Pathway
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ABSTRACT OBJECTIVE: To study the effects of Tiaopi huxin prescription (TPHXP) on the atherosclerosis (AS) of ApoE—/—
mice, and to investigate its mechanism. METHODS: Forty male ApoE —/— mice were divided into blank group, model group,
simvastatin group (positive control, 5 mg/kg) and TPHXP low-dose and high-dose groups (50, 150 mg/kg), with 8 mice in each
group. Except that blank group was given common diet, other groups were given high-lipid diet to induce AS model. After
modeling, administration groups were given relevant medicine intragastrically, and blank group and model group were given
constant volume of normal saline intragastrically, once a day, for consecutive 12 weeks. After last medication, the serum levels of
TC, TG, LDL-C and HDL-C were determined by spectrophotometry. The serum level of NO was detected by nitrate reduction
method. The serum levels of IL-6 and VCAM-1 were determined by ELISA. After separating thoracic aorta, HE staining was used

to observe the formation of plaque in the thoracic aorta of mice in each group, and the corrected plaque area was calculated.

Western blotting was conducted to determine the expression of
NF-xB p65, Cav-1 and eNOS. RESULTS: Compared with

AFEETH . BHRK A RP Y34 B H (No.81403225 |
81673923) ;) 44 HF EE 25 R RHIFTT H (No.20181088) 5 ) FH EEZ5 K

SRR AR B AA 2555 F (No.BKBICX2018003) blank group, the serum levels of TC, TG, LDL-C, IL-6 and
* ABIE . WFFEITI : S ERS I R . E-mail : 929023709@qq. VCAM-1 were increased significantly in model group, while
com the levels of HDL-C and NO were decreased significantly (P<<
RS VA, L WFSETT 1A - TS B A T S O e L 0.01). The plaque of thoracic aorta was obvious and the
S, HLIE :020-36588581, E-mail:2015404734@qq.com corrected plaque area were increased significantly (P<<0.01).
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The relative expression of NF-kB p65 and Cav-1 were increased significantly, while the relative expression of eNOS was decreased

significantly (P<<0.01). Compared with model group, the serum levels of TC, TG and LDL-C in administration groups, the serum

levels of IL-6 and VCAM-1 in simvastatin group and TPHXP high-dose group were decreased significantly, while the serum levels

of HDL-C and NO were increased significantly in administration groups (P<<0.05 or P<C0.01). In administration groups, the

plaques of thoracic aorta were reduced and the corrected plaque area was decreased significantly (P<<0.05 or P<<0.01); the relative

expression of NF-kB p65 and Cav-1 were decreased significantly, while the relative expression of eNOS was increased significantly
(P<<0.05 or P<<0.01). CONCLUSIONS: TPHXP can regulate the level of blood lipid, decrease the level of inflammatory factors
and inhibit the formation of AS plaque, the mechanism of which may be associated with inhibiting Cav-1/NF-kB pathway.
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PR Ay « A PN R0 5 1 RS N B At P HE 5 255
BURE B s 2 HE Yoo )5, BE e 21 68, H A H A
Ao B BE TR ), 103 I B e 1 AR = (A 55 5 Bl 8 1
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r/min &0 5 min 5, A UIE . BRI R 2R NG
e, 1 R HL UK (HLRE 090 V) 3 h, #5J15E, i PBS I 1k 4
YK, B Y% 5 min, A 5%BSA £ & &, T37 CF
EIH 1 h, 4351 A NF-xB p65 . Cav-1.eNOS —#i (¥ Wy
1:1000),F 37 CFE2 1 h, JH TBST /AR UE 3 1K, &
Y5 min; AT Z4i (1:2 000), F 37 C R 1 h, i
TBST #RIEVE 3 UK, B 5 min; LLECL R A5 , & T 5k
Jise B AGAY I iS5, SR FH Bio-1D Express 1.0 FU% 20 #1544
A 1 454 IR BEAEL, UL H R T S NS E A0 K
(B LU (B R R AR ik it o
25 FitEFHE
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3.1 VBRI T XN I RS 7K T B R ME
528 P b A2 /N BRI TC . TG .LDL-C 7K
V-1 B TEE  HDL-C /K P 8 35 B AR, 22 5 389 G it
B X (P<0.01) ; SRR L&, AR AT 20 AR BP0
AR /N B TC . TG LDL-C /K ~F-3 i 2%
i ,HDL-C /K- B E T, ZR A FITFE L (P<
0.058%P<<0.01),1EM# 1,
1 FEREPOFIFNRMASKFEHER (X +s,n=8,
mmol/L)

Tab 1 Effects of TPHXP on blood lipid levels of mice
(x+s,n=8, mmol/L)

A5 TC TG LDL-C HDL-C
EEl 4381058 1434034 3214022 2154032
i 749£045° 4274034 6.81£0.99° 147£042°
ED K 43150527 203£030% 34+061%  1954043%
oy et 641073 346405 5641062 1.96+0.29°
JAIPL A 44840297 21440227 3944058 20440277

T 5 A A " P<<0.01; SETIZA L% ,*P<<0.05,%P<<0.01
Note: vs. blank group, * P<<0.01; vs. model group, "P<<0.05, “P<<
0.01

3.2 FRMIP LA XH/NR M5 NO  IL-6, VCAM-1 7K 3
A
575 T4 He  BERZH /N RS NO 7K 5 25 R

IL-6 . VCAM-1 /K -3 B 55, Z 5 WA ST FE X
(P<<0.01) ; S5HEERIL LA, = AR A 7T 2 A JaL 4.0
I R /N RS NO K- B3 T i, S ARdth VT4
FIRE R0 T w8 R 2/ BUALTS TL-6 . VCAM-1 /K -1
B EFEAL, 2 534 Gt # 5 L (P<0.05 8¢ P<<0.01),
T 8 gL 40 D AR 2 2/ BRUL Y TIL-6 . VCAM-1 K- 5
IR LA, 2 TG4 2 L(P>0.05) , FEWL R 2,
#=2 AP0 AR MENO IL-6 . VCAM-1 7k F

98500 (x +5,n=8)
Tab 2 Effects of TPHXP on the serum levels of NO,

IL-6 and VCAM-1 in mice(xts,n=8)

415 NO, p.mol/L IL-6,pg/mL VCAM-1,mg/mL
A4 1443042843 290127335 31032463.29
ikl 105.67+1841° 341.18£67.00° 3721645428
ED UK 132.15£17.26* 305.14 58,05 15451267
ey S| 113.63£15.04° 329.16£53.07 357634 68.24
] 135.27421.14* 30213 £49.03 313.27459.14*

TE S AL " P<0.01; SREHAT AL, "P<<0.05,"P<<0.01
Note: vs. blank group, * P<<0.01; vs. model group, "P<<0.05, “P<<
0.01

3.3 VERRIP0 T /N R B SE B0 Bk DEBR E AR O S0
523 U2 b BB 2 /)N B = 2 Jk B e i A B
FAAC, PR S R AT UL RH S R R, A I B I
BB EMK, Z5 A58 FE X (P<0.01), SR
FLEE, S At 7T AL RN E RELP O I | e AR N B =
SR B TR B /D, A B A S A N, 2R
BG4 L (P<0.058, P<<0.01), FEULIE 1.3 3,
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B
1 RANRHMEZNBBISAE EHE (HE 3, x200)
Fig 1 Micrographs of thoracic aorta plaque in mice
of each group (HE Staining, x200)
®3 ERRAPO T INRGES R ERREREHE
NF-kB p65.Cav-1,eNOS E B RIZM M (x5,
n=38)
Tab 3 Effects of TPHXP on corrected plaque area of
thoracic aorta and the protein expression of
NF-kB p65, Cav-1 and eNOS in mice (x * s,

n=,)
415 PEBEAR, % NFkB p63,ng/mL Cav-l,ng/mL  eNOS,ng/mL
ZHA 25444558 100£0.12 0.12£0.05 0.64+0.13
fA 4338£832° 327£029° 0184009 031£0.17°
FHAiT4l 2891+561% 142£037° 0145005 057£012%
TP OB IAREL 36841683 2654036 0.16£0.07° 038£0.09°
PO EREARE 277614637 14840317 022003 05120157

W5 A, T P<0.01; SHIRIA] A, "P<<0.05,7P<<0.01
Note: vs. blank group, * P<<0.01; vs. model group, *P<<0.05, “P<<
0.01

3.4 FRRIP O T7 X /0N BRI 3 30 Bk 4 47 FF NF-xB p65.
Cav-1.eNOS ERRIZHZM
52 4l b g, AR A /0 B S Bl ik 4l 4

NF-«B p65.Cav-1 % [ HHXT ik 51 B THE , eNOS
PR IR B TEL, ZRA G E L (P<
0.01), SRIRIL L, 2F 7 T4 AR AR .0 05 1% L=
FHE 2 /N BU 3 3 k4 21 P NF-xB p65 . Cav-1 25 [ AH
X Fe ik L T R, eNOS 5 [ A XS F ik i 24 i 3%
ThEr, ZRWA G 2FE L (P<0.058 P<0.01) , 1L
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NF-kB p65

Cav-1

RIEE: TR ﬂ?&%ﬁgﬁf AT ﬂﬁéﬂ_ﬁj}“ﬂ&gﬁ
B2 &4H/NRKER) Bk E S H NF-xB p65. Cav-1,
eNOS EHRIEM AKX E

Fig 2 Electrophoretic maps of protein expression of
NF-kB p65, Cav-1 and eNOS in thoracic aorta
of mice in each group
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BF T, HDL-C \NO JK-F- 3 B F FEAR 1 3 3 bk i St
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NF-kB p65 ., Cav-1 2 |71 F ik , FE AR T UiF 48 5 [+
IL-6 \VCAM-1 (K-, 22 A e it 8 3L, $drn Hon]
i3 T A Cav-1 A23E 42 R eNOS K- S AT NO f#E
TBOR: S HE% ML A P B2 B RE B8 DR AP A T 5 DI, 3207wl B
Wi NF-x B {55 5 1 %, ook 20 HC T 40 9808 A (40 TL-6.,
VCAM-1) (3235 , I AS (99 E SO, /0 B 1) IE
B, FETTAIH] AS 9 4 A FiE

25 BT ERGC J AT R ML KT R R A
77K A AS BEBRIE B, X T4 FH AT BE -5 HA )
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