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Intervention of Huoxue Tongmai Tablets on Carotid Vulnerable Plaques

HUANG Qun-lian, XIANG Shu-li*, HU Yun-chun, CHEN Yong-jun
( The Affiliated Hospital of Southwest Medical University, Luzhou 646000, China)

[ Abstract ] Objective: To discuss the effects of Huoxue Tongmai tablets on thickness and stability of
vulnerable plaques in carotid artery, and investigate their action mechanism from anti-platelet activation and anti-
inflammatory response. Method: One hundred and fifty patients were randomly divided into control group and
observation group by random number table. Patients in control group received Bayaspirin enteric-coated tablets,
100 mg/time, 1 time/day, Atorvastatin calcium tablets, 10 mg/time, 1 time/day. Based on the treatment in
control group, the patients in observation group added Huoxue Tongmai tablets, 5 tablets/time, 3 times/day. The
treatment course was 4 months in both groups. Before and after treatment, thickness of carotid intima of the carotid
artery (IMT) was detected by color Doppler ultrasound; bilateral carotid plaque score was calculated by Crouse

plaque integration method. The maximum blood flow velocity (V_, ) of common carotid artery systolic stage, the
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minimum blood flow velocity (V.. ) of diastolic stage, resistance index ( RI) and pulsatility index ( PI) were

detected. Levels of triglycerides ( TG ), total cholesterol ( TC), high density lipoprotein-C ( HDL-C) and low
density lipoprotein-C ( LDL-C) were detected. Levels of activity marker protein of platelet surface CD62 p, CD63
and receptor complex of glycoprotein (GP) [ b/l a, high-sensitivity C-reactive protein ( hs-CRP) , interleukin-6
(IL-6) , tumor necrosis factor-a ( TNF-a) , and matrix metalloproteinases-9 (MMP-9) were detected. In addition,
the scores of blood stasis syndrome were graded and safety evaluation was evaluated both before and after treatment.
Result; After treatment, thickness of IMT, numbers of plaques and scores of Crouse in observation group were less

than those in control group (P <0.01). V_ _ and V_, were faster than those in control group, and PI was lower

than that in control group (P <0.01). Levels of TG, TC and LDL-C and CD62 p, CD63 and receptor complex of
GP I b/ a and scores of blood stasis syndrome, as well as levels of hs-CRP, IL-6, TNF-o« and MMP-9 were lower
than those in control group, while the level of HDL-C was higher than that in control group (P < 0.01).
Conclusion; Huoxue Tongmai tablets can shrink the plaque, reduce plaque thickness, ameliorate carotid blood

flow, decrease degree of platelet activation and anti-inflammatory response, make plaques stable, regulate lipid

metabolism, decrease blood stasis syndrome, and all of those can prevent atherosclerotic cardiovascular

diseases.
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Table 1 Comparison of general information between two groups(n =75)

carotid vulnerable plaques; Huoxue Tongmai tablets; platelet activation; inflammation
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1.1 —gweel BE# 2014 421 H—2016 4E 4 A s
P =7 Bt B I B2 Bt , A5 5 B 98 26 1F 9 150 191 f 25 1
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2 53] M H/ &) THER(xxs)/% 155 1ML /451 5 05 / 141 1= MR 1L E /7] EIRE /B PHBEHEL (x +5) /4>
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W 44731 60.3 +10. 54 48 50 66 36 2.63 £0.74
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Fe A I 191 7 M A (9] 7, 27 4k i S 58 B, B 9% R BE
P, BEH A I
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L3 AR OKIWIE G L E kA IMT =
1.5 mm, H b5 i BEH B & QFF & 1558 0L 3 ik &
QM 40 ~75 W2 B AR OB S A B R
A0 P2 0 AT U R KRB R IR
ZEME R A
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FHEQIE3IMARNEAED PG RES3 A,
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R GNEBIR A s @ AW 5T B 25 W) T e ™
B
1.5 By ik % RE 4 00 IR R B D DT AR i v
(FEH B 25 fd A PR 2 |, B 25 5% J20130078 ),
100 mg/ K, 1 W/ d 22 W 25 )5 AR FH 5 B 46 AR At 7T
L (R ED) W2 A RA R, E 2T
J20150080],10 mg/¥k ,1 /d, WELL 78 %F FE 413G
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1.6.1 izhik# ki R A7 E PHILIPS
o EV A2 W A2 R B RN, 5T R
7 A A 000 S, TS AR AT, K i % A0, 43 53] A
FEH Ko AL 0 1 em A FTZEC 0 1 oem 20 Y
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G SCARLLTR 4 em, BN SR Bk 2 em S R Y BE SR
B, sk g R/ B N E S R IEAS
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1.6.4 /NG SRS /MR 2 18I AR AR
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B WK 2R I 2 2 ARSI 3R & (BT KR
W ER A AL S 201580340 ) , 4% U6 B B AR i1
S PP R IA 2 JRYTHTE AR 1K

1.6.5 {5 RAEFE bR A DU il 37 =5 B C-Fo g 2
(hs-CRP) , [ 40 g /v 2 -6 (1L-6) , il 94 YR 3L K ¥ -a
(TNF-a) , 5 57 4 J& 25 1 -9 (MMP-9 ) | S F il B¢ fz
FEWE B, R & BRI A L AE MR S | i S
016017) JAY7HI G &R 1 1%,

1.7 ZaeMify e B E R R MR R
FAF R, B BT A O TV DRE .

1.8 Hiif2eib3 Bl P>k FH SPSS 20.0 4t
IR R ERL LA & x5 o AL AR K
B AR BHCECR T ) K5, DL P <0.05 R R
e -0

2 %R

2.1 WIHBFIRITHIG Sah Bk BEH G o e 5
TG YT HTAH LS, WA R E IR YT S BUsh ik IMT R
BEHA UM Crouse PE4r ¥ BIR Y7 AT /D, 22 7 A 48
TR (P <0.01) 3GY7 Ja WAL 40 IMT J& B2 ik T
Xt B H |, BEHeAS Kb FXF B4, Crouse 343K T X R
H,ZFAGIFE (P <0.01) 45 R IR 2, W%
AT AT B8 Kk SR ARG B L3, a5 R LR 1,
#2 WABREBTHEHADRKBRIER LB (25,0 =75)
Table 2 Comparison of carotid plaque before and after treatment

in two groups(x £s,n=75)

A0 mE IMT/mm B e /A Crouse/ 4y

XFHE RIT T 1.94 0. 36 2.58 +0.65 4.14 +0.82
BIT IR 1.43 £0.31"  2.03 +0.44 3.02 20.78"

WMEE IRITH 1.92 £0.40 2.63 +£0.74 4.09 +0.91
RIS 1.18 £0.33"2 1.70 £0.29 2.24 +0.68"%

TG ARM BT LY P <0.01; 5 X B4R IT G L
VP<0.01(£3~6F),
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Fig.1 Comparison of carotid plaque before and after treatment in observation group

2.2 PHBEIRITATE Bk A L 5 B, 22 AT ST 2 (P <0.01) 3677 5 WL A4 41
BIFATAH I HE W67 IR A A 1V, VL B BOR Vi Ve IR TR IR A PTAR T X5 IR AH , 22 A 423t
JYRTREIT, RUZE AL T GE it 27 5 3, PL BRI AT AR (P <0.01) 2RI 3,

®3 WMABRFRTHEAIKMBERLE (v £5,n=75)

Table 3 Comparison of carotid blood flow before and after treatment in two groups(x +s,n =75)

21 5 s} 7] V. /cmes ™! V.. cmes ™! RI PI

pogiist VRIT T 51.2 £6.79 14.5 £3.51 0.87 £0. 07 1.76 +0.38
WWIT R 58.4 +6. 63" 16.9 +3.70" 0.82 +0.06" 1.21 £0.33"

BUE S VBT T 50.7 £6.38 14.3 £3.26 0.88 +0.08 1.81 0. 42
WBIT R 62.6 +7.02"% 19.4 +3.81"% 0.79 +0.07"% 0.93 +0.34"%

2.3 PHBAERITANR MRS oL 5 0.01) 53Ry R WA TG, TC, LDL-C /K H ik F %t
JYRTHLEL, iR 7 Jn P 4L/ # TG, TC, LDL-C /K F 14 MRZH  HDL-C i T xR, 22 A7 et 22 8 (P <
A TR HDL-C KT, 2R A G E L (P < 0.01) ,Z5 WK 4,

R4 MABFRTHREMEZTUBERILE (v+5,n=75)

Table 4 Comparison of blood lipid changes before and after treatment in two groups(x +s,n =75) mmol - L~
24 51 i ] TC TG HDL-C LDL-C
Xf R YRIT R 6.26 +0. 84 2.48 +0.54 0.87 +0.25 4.81 +0.82
RITIR 5.41 £0.55" 1.89 £0.41" 1.21 £0.32" 3.77 £0.58"
BUEZS VBT R 6.310.78 2.52 +0.49 0.90 =0.27 4.84 +0.79
WY R 4.89 +0.51"% 1.60 +0.28"% 1.43 +0.35"% 3.22 +£0.46"2

2.4 PI4LEEIRITRTS M/ MRS AT B0 S L BHIERE CD63 Al GP 1T b/ Mla A2 4 52 &5 Wy ¥4 T % B4, 22

SRR S5RIT R H, IR IT S 4 R 3 CD62 p,
CD63 F1 GP IIb/Ma Z&E 5 E T, 25
itz X (P <0.01) 3397 J5 W58 4 CD62 p,

FA G RSP <0.01) 53677 5 P 4L I ik
Vo 2 ] AR, 167 S5 WSS 2L I I Y 20K T 0 R
H,EZFAGIFE (P <0.01) ZHRILES,

®5 WABFRTIGEMMEELERREDBIETD LR (v 25,n=T75)

Table 5 Comparison of platelet activation and scores of blood stasis syndrome before and after treatment in two groups(x +s,n=75)

21 3 sf ] CD62 p/% CD63/% GP NIb/MMa ZKE &M/ % ML/ 53

popiist VR HT 16.76 +3.74 6.54 +1.27 72.82 £11.53 24.06 +5. 11
BT IR 12.84 3. 16" 5.26 +1.05" 60. 67 +10.98" 11.15 £3.27"

W 5% BT 17.35 +3. 86 6.71 +1.39 74.35 +12.72 24.74 £4.89
BT A 9.28 +2.70"% 4.12 £0.87"% 42.54 £9.57"% 6.42 £2.23"2
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2.5 Wil AT NG 7% hs-CRP, IL-6, TNF-a
M MMP-9 KV L4 S5IRYTRIA L 167 R P 4L R
F 1ML 3§ hs-CRP, IL-6, TNF- Fl MMP-9 7K F- 8 ] &

TR, 2ZRAGITERE L (P <0.01) J/I7 R A4
M35 hs-CRP,IL-6, TNF-a fil MMP-9 7k F ¥ Ik F %t
WA, 25 AT R (P <0.01) AR L 6.

*6 WHEBEEEBTHIEME hs-CRP,IL-6, TNF-a 1 MMP-9 ;K EEL B (x 5,0 =75)
Table 6 Comparison of levels of hs-CRP, IL-6, TNF-o and MMP-9 in serum before and after treatment in two groups(x +s,n =75)

205 fif ] hs-CRP/mg-L ™' 1L-6/ng- 1~ TNF-a/ng-L " MMP-9/pg- L~
X R VR IT T 16.49 +2.79 20.51 3. 62 32.29 £4.79 234.56 +45.07
BT IR 12.63 +2.37" 15.48 £3.17" 24.72 £3. 62" 123. 67 +32.93"
U3 Sy adil) 17.18 2. 86 19.75 +3.48 33.52 +4.85 251.28 £47. 18
WBITE 9.82 +1.47"% 12.26 +2.83" 19.48 +4.02"% 84.63 +22.75"
2.6 WHBEZEMENN MHBREILHEAR T I RAE TS IS 22— AN D AR vh 24 R v 2 4

SRS A, o LA 3 L kR R R B R
3 itig

e P 0 B Bk T 50 kG R e 4
P, BRI 5L 300 50 B7 5 450 B Bl ik %4 2 R AR ASCVD &
MR A ROT o B K BE S 5 B RS B PR T
B I A R B A, I A A BE B S5 3 A 3 3h 7 2 4R
Fe BEVIE A5 40 A W) 2 36 R 45 Q0 2 i
% BEHBOR A 5 960 2 I T 75 2 I A et
FIUBE e P 1 1L 20 Jk P 55 0 30 ok BE 1A 154 12 7 R AL 5%
M SKE e 3, AT L 58 M) S e pAY 4 JRR 4 LT 10 4 A
ok R 5 0L G 0 4 3 Y RE e 2T 4 R R 3 R AL
BB D R A T L v A 2 W 1 i IR/ S B A%
O BREBe A O IR 10 R B B P A LA BE B P 4T
i K TE M o A B A, A AT YT 3 R /N R
w4 25/ R AN Ik ASCVD — 2% T3 b5 25 W, 1 % Ak
8400 A PR IR 0 A, RE HE 4% G B CAS K%
3845 B e B R 5 S 2 B A AR L /N A A I A P
Tt 22 Ao 756 B0 1SR AR 997 L o A T G, A1 7 ) R R
(4 o A M AR BIF S 1 56 T T ) DC AR BB B BT 4T
Hftl VT8 Ay B X R 254

v [ A g A% 5 0 A 7 L bk, AR E U IR, HG
HURT U200 09 J B8 8 V75, o JUE RS g 408, 38 0 oL %
T 45 S S T B R R 52 220 o 0 B U AL AT R
W, B8 R ELG5 T Bk 4% 5 TR DU K 02 A B A 2k 3 T
A 2B B 5 T 9 45 0, ASOMUAT i, 0 00 I 8 . A
FHG 2 b, A8 T 2 18, LB AT S B0 W
RH R, HE TR, BB AR IR R AT 45
M A, BOR S 4 . BRI, BRA B
AN, L 2 i B E A 35 B BEL K 4, U JE
)i 3 50 ok o R B AL AT TR kR R e T BRAR
% 2% 14 125 S IR R 50K 25, G O 2 30 Ik 088 RE BB 1k
REER KN E T T A P 2R )T CAS
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WU R R BT R BUEE P/ DR M
A T LA AR, AT 3K E 3T CAS Y H Ay
T IS8 ik 7 7 kA L IS S =
ZRATIE LA 265 5 9 I Ak V5% 1L kD il | ET A 08 2% ; B
A R BR B B AT S G 4% 1k, BT
MATZ 55 NS R AT, URE T B AT 5 22 & 57 B
A T T O AR T SR T, RS %
Tl AN 2 o A B ARIRIT E T B ERR L R
PR M R R AR VK i R k. T 3k
Z2 g AN I 3 Dk AL B TE B2 ) 2 JBE S I 1l
Jok R HA BUEE T A 3G 4 A 5 BB FE AR M5 iE 3 4
A A 1 266 B8, A3 10 Y I 7 P R 3 i A A
FH s BA S 20k O LB i 70w 1R G B 4R H ;i R
WFFE B8 BEVA 5 IR AU, BE A 148 N K Dh g, Bl
I 27 722 Ve B 30 k8 0 UL 5t ot A0 JULARE B 110 7
JE RO 2O BRI AE PR . TR RS
JIES T L /1N B 286 B SR AR ke o Y A 38 e I A
T A R, AR B P A R S A BB A R
ARHGER R RIR T S W EE A IMT 5 B2 AR b
HELH , BEH A 5 /> F X B 41, Crouse 1 45 I F X B
SRR T IE K R R R S BEHR S H, 1 B
P J5L iz 78 i, BE AR Crouse B3, i 21 F3 i BE He i1 1F
o WBIT TR EAL V0, Vi DT X IR AL, PTAR T %)
MR 478 11 I8 Bk R 2 1 S8l ki v, R R
E BEBR A AE
GBI JE W EE 4l TG, TC, LDL-C /K FAIK F % 18
4, HDL-C 5 T % BEZH , S 75 1 0 3@ Bk v H AT
TR PR X 5 Z T BB 45 R — B .
CD62 p,CD63 Fi1 GP NI b/ MM a ZAKE & J ik
Ao /IR BN 2 1, S B It it /0N Al A B9 R IE 1 B
W, /I AT A R S B /N B Dy 8 T 2 Y E B
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BRI, ACS 1Y % A 5 B B i il 24 Kt /I Al B g Ot

DA R 9 AT 6 AR B AT B R IR T R

¢H CD62 p,CD63 F1 GP Il b/l a Z 4K & ¥ 1K T

X HRZH 278 1 I 038 Jok 7 e R ARG o/l T A AR B

AT 2 2] B 1k 1 4 T s 8 7R o

RIEMAZ 5 T AS (yob 8, [ i 2 45E of 7 51

AL 9K R BEHRAE 2 | % RE 240 ML IR0 58 1l R 4, AR O O

R, #F — 25515 ASCVD, hs-CRP 2 .0 1l 8 3

1A B 2 37 A Iz PR, X6 AN B TR R AT 5 ) 0

ST IL-6 i B 0 AT P S 0 I A5 3

PR, 51 R A BRI, 3 3k AS By kAR Bl ik ok R

BEHAE 2B AR TR . TNF-o BAE & {2 %

I BT 2R B R A AR R B HRAS R 1) EE S A

TN, MMP-9 25 5 bk o R B Ak 9 B (R

R T I 4 K Ak DR M I R T B, T AR A T B fik ok

RE B Ak BB 5 B S A A B0 KURS: B F AR 0 AR

HFERHE NIRRT J5 WA /B IV hs-CRP, IL-6,

TNF-a Al MMP-9 7K P I%F X HRZH 5 7% 37 1l 38 ik

REAIR T R85 ARE K 7K F, AR T Il JE B 1 1 B

R, X Fe e B H i B0 AR e A H o

ZE L TE VG B R FIR T I A b SR I ol @ ik

T TRESN ik 2 45 B e, B 4 /N BE B, B S R AR

T, P S DK I, R AT it/ B 3 AR AR BE BT A A

B S B RS A B A HT, 6 6e 9 9 A AR, FEAIR

M IERR 53, 3% L #8 A F T Bij 1k ASCVD By & 4= .

[ & xxHk]
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