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[ Abstract ] Objective: To explore the protective effect of Tianlong Tongxin tablet on myocardial ischemia
reperfusion injury in rats, and observe its effect on thrombosis, blood viscosity and platelet aggregation in rabbits.

Method ; Totally 56 Wistar rats were collected. Except for the sham operation group, all of the remaining rats were
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involved in the establishment of the rat myocardial ischemia reperfusion injury model. The successfully established
model was divided model group, Hexinshuang group, compound Danshen tablet group and Tianlong Tongxin tablet
groups (4, 2, 1 g-kg™"). Nitrotetrazolium blue ( N-BT) method was used to observe the alleviation of myocardial
infarction. Colorimetry was used to detect the effect of the test drug on serum superoxide dismutase ( SOD) and
malondialdehyde (MDA). The Chandler in vitro method was used to detect thrombosis and blood viscosity in vitro
of control group, Tianlong Tongxin tablets groups (4, 2, 1 g-kg™'), compound Danshen tablets group and aspirin
group. The Born turbidimetric method was used to observe the platelet aggregation levels of control group, Tianlong
Tongxin tablets groups (2, 1, 0.5 g+kg '), compound Danshen tablets group and aspirin group. Result;
Compared with the sham operation group, the myocardial infarction area, serum SOD and MDA in the model group
were significantly increased (P < 0.05). Compared with the model group, Tianlong Tongxin tablets groups,
Hexinshuang group and compound Danshen tablets group could reduce the degree of myocardial infarction, and the
percentage of infarction area in the ventricle and heart decreased significantly (P <0.05, P <0.01). Compared
with the control group, Tianlong Tongxin tablets groups (4, 2 g+-kg '), compound Danshen tablets group and
Aspirin tablets group could significantly shorten the length of thrombosis (P <0.05, P <0.01), and significantly
reduce the wet weight and dry weight of thrombosis (P <0.05, P <0.01). In addition, the whole blood viscosities
under 150, 60 and 5 s ' shear rates were significantly reduced (P <0.05, P <0.01). Compared with the control
group, the platelet aggregation rates induced by collagen, adenosine bisphosphate ( ADP) and arachidonic acid
(AA) in rabbits were significantly reduced in Tianlong Tongxin tablet group (2, 1 g-kg '), compound Danshen
tablet group and Aspirin tablet group (P <0.05, P <0.01). Conclusion; Tianlong Tongxin tablet can protect rat
myocardial ischemia reperfusion injury, inhibit platelet aggregation and thrombosis, and reduce blood viscosity.

[ Key words | Tianlong Tongxin tablets; myocardial ischemia reperfusion injury; hemorrheology
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Table 1 Effect of Tianlong Tongxin tablet on degree of myocardial infarction in rats with myocardial ischemia reperfusion injury(x +s,n =8)

15 5 A AL T AR A S0 UL T 1 5E X i i 15 5E X 1 5E X
- /g kg ™! /mm* /mm?* /g LR/ % L/ %
9 - 327.93 +£19.47 103.88 +13.37 0.242 +0.035 31.6 £2.7 25.8+2.2
ey 4 0.015 320.23 + 14.04 78.15 +21.88" 0.178 =0.052" 24.3 +6.0% 20.7 +5.0"
CHiBEE a3 0.485 322.79 +30.46 81.13 +16.15% 0.190 =0.040" 25.0 £3.9% 21.5+3.5"
RSy im0 4 335.13 +21.51 79.36 £15.00% 0.179 =0.040% 23.8 +4.7% 20.4 £4.1%
2 327.29 +33.16 83.63 +22.89" 0.193 £0.053" 24.4 +6.0% 21.0+5.2"
1 343.53 +24.16 89.99 £9.50" 0.201 =0.030" 26.3 +3.8% 22.6 +3.0"
e HRIEZ Y P <0.05,Y P <0.01,
SOD Jif 4 B & F& AL, MDA & & B B I & (P <
A e , .
0.05) ; AL L 42, 45 25 41 H A7 B A% K BRI 5
B MDA & &, F+ = SOD & ¥ 1y 48 #, 0 o 4t i 2% 22
B, W#E2,
C
F2 RXEED R3O AE D EEER G KRMLE SOD,MDA Kk F
MR (x+s,n=8)
D
Table 2  Effect of Tianlong Tongxin tablet on serum SOD and
MDA level of myocardial ischemia reperfusion injury(x +s,n =8)
E
I 4
213 T Sop/UsmLT' MDA/pmol-L-!
F /g kg
[PEN - 163.87 £23.52 24.48 £12.77
AR B AR C EHT IS R 4D KRpdlo R 4 g-kg ™! A - 135.25 £19.81"  43.66 +15.19"
B, R0 2 gokg ™ G KRB 1 gokg ™ 4 & d 0.015  158.18 +27.84 35.36 +14. 12
B1 XEECAMONBOEETFRGABRONEEEZENE N
AR = SR 9B R 0.485  158.00£27.09  33.12+7.14
Fig.1 Effect of Tianlong Tongxin tablet on degree of myocardial
infarction in rats with myocardial ischemia reperfusion injury KIgig0 4 133.21 £60.08 30.12 £11.54
2 147.52 £28.97 34.38 £13. 10
3.2 KB kO UL R I P R A R R 1 162.45 +38.22  30.51 £12.14

SOD, MDA 52 SR F AR 8, 8 i i
.44 .
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F4,2 g kg 41 B0 i B YR T K T 2 B @ %
(P<0.05,P<0.01) ;BT w] VC ARl FN &2 7 P+ 5 B 4l
0 A B B B 4 %0 (P < 0.05,P <0.01) , I #2
Mo N H B s (P <0.05,P <0.01), UL
#3,

F3 RERBORMNARGINMETRZIE (25,0 =10)
Table 3 Effect of Tianlong Tongxin tablets on thrombosis in vitro

in rats(x £s,n=10)

M K W T
- /g kg ! /mm /mg /mg
EH - 22.8+2.0 116.9+9.3  19.2=x1.7

] =] DT Ak 0. 06
RS R 0,485

17.8£2.72  90.5+18.7% 15.5 +3.8"

20.1 2.6 101.5£11.5% 17.3 1.4V

3.4 RJpiE.O R R BARSM R R EE R
IEHA R, RO F 4 g-kg AL 4 i 3 7E
YIAE % 150,60,5 s ' FH B BREML(P <0.05,P <
0.01) , RJpil Lo J 2 g-kg 4114 il B 3 16 b)) A5 R
60,5 s ' T BEIL (P <0.05,P <0.01) ;& Pt
ARG B 4 i 8 AE DI AE 2R 150,60,5 s 'R By R %
flk(P <0.05,P <0.01) ;5 7 P+ 2 R 20 0 4 1l & B
FEP)AE % 150,60,5 s~ R IR B B AR (P <0.05,
P <0.01) ;£ 25 25 41K B I K 2 B 5 0E % 41 L 3
B 25, Wik4d,

3.5 REH.OR XN FERM/MCREN T YR
J 75 T IR AR, 4 2 T 4% 2 TA) I /)N Al 2R A R 34 TC )
BERSEFHARK, S5 REHELF 2,
1 g-kg "2 AL /N B SR B SR ] B R AR (P < 0. 05,
P <0.01) , B w] DT AR 2 /Y 1 /N B 2R 42 26 W 2 [ IR
(P<0.01), &7 P2l 09 il /o 3R 4R 2 0 & %
k(P <0.01), 34 ADP i 3 RE4ER, S51E#H 41 1L

Sy N ) ) 2 D A YN Ry %t i
R 4 18.8 51,57 95.6=11.07 16.4=1.9" &% L2445 4 )L /MR B AR R B TC U 25 S s A 2
2 18.8£2.2”  98.7£15.3" 16.5+2.9" JERIEEO A 2,1 g-kg " 2H 1Y i /N B 4E B34 i 3
1 20.1+3.2" 102.2:21.6 17.4£3.9 PR (P <0.01) , B & DT AR ZH i Il /AR SR 4R R I 2
T SIER A g P <0.05,2 P<0.01(%£4,5[), R (P <0.01) , 8 )7 FF2 H 489 i /s i B8 4 &
4 XEBORWAROLEFRENZM(x£5,n=10)
Table 4 Effect of Tianlong Tongxin tablets on blood viscosity in rats(x +s,n =10) mPa-s
4t A A7
gzl . I 3% 7% B
/g kg B /150 57! 41 /60 5! w15 s
EH - 4.880 +0. 848 7.266 £1.509 18.833 +2.172 1.122 0. 030
il ] G AR 0. 06 4.233 £0. 154" 6.098 +0. 412" 15.990 +2. 123% 1.132 £0.015
CWIBRE 35 0. 485 4.207 £0.227" 5.811 +0.420% 15. 065 +2.070% 1.136 =0. 036
PN AC RN 4 4.176 £0.398" 5.856 +0. 674" 15.760 +2.363% 1. 145 £0. 025
2 4.603 +0. 380 6.123 +0. 404" 16.289 + 1. 5907 1.109 +0.078
1 4.893 0. 572 6.896 + 1. 059 16.760 +2. 677 1.121 £0.030

HEBREAL(P <0.05), 4 AA 5 RN, 45 2570
A /A RAE R LB 25, 5IEW 4
BLGHR R0 2,1,0.5 g-kg ™ 4L A4 I /N
AR G &A% (P <0.05,P <0.01) , fi @ Pt
R Y 1/ R R R B R AR (P <0.01) & J5
S Fr R I/ AR R R B AR (P <0.01) . W
*£5,
4 itig

o JUL Bt i P8 T 0005 2 4 0 WL Bk ot — 5 I ] 3
B WL AT 5, 51 R 0 JUE T e A8 40 31, P08 AT

i O MEDIREAIK AL, S N = A7 A0 UL £, K
11155 S0 HIURE 28 1 A Az sk — A, (] i 40 A r
H B R 7 A A LA NG A3 T, MDA 5 34
i, SOD {5 ¥ B A, Bl IR0 JL 40 1 285 440, o e L
B IR R T R Bk R R AR A
FrOHE L Bt HE S 20 LA B T 3 3 FE R ik
A O JUL B AL, 400 54 e K L R 2, X % TR
HAU R IGIRST 2. 2072 v BA T AL,
kR 2 P AL, i R e O BURIR YT . R
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x5 REBORMNREMMRBERMIM(x25,0n=8)
Table 5 Effect of Tianlong Tongxin tablet on platelet aggregation in rabbits(x +s,n =8) %
i T 5 20 5 /g kg™ 2 25 218
i) il - 61.38 £5.38 59.89 £5.59 -1.49 £3.33
Ba 7 DG A 0.030 59.77 £7.72 43.91 £12.40 -15.87 £7.77%
SIS R 0.251 57.95 £12.21 48.38 +14.83 -9.56 £6.82%
K i 0 2 57.81 £5.29 45.90 +6.68 -11.92 +5.91%
1 58.14 £6.88 50.33 £6.66 —-7.80 £6.24"
0.5 61.90 £9.06 61.60 £9.08 -0.30 £4.23
ADP ADP - 62.34 £7.22 61.14 £8.07 -1.20 £4.32
B ] DG Ak 0.030 61.27 £9.86 38.23 £10.17 -23.05 +11.73%
R i 0.251 60.42 £9.72 50.36 +14.64 -10.06 £7.57"
K0 2 63.74 +9.08 49.63 +9.82 -14.12 +8.87%
1 60.96 £7.39 50.71 £10.72 -10.24 +6.07%
0.5 60.78 £11.61 55.49 =11.05 -5.29+£4.92
AA AA - 64.07 £11.15 64.91 £11.10 0.84 +3.87
i ] DG Ak 0.030 64.26 £10.29 12.88 +18.17 -51.38 +19.75%
R 0.251 64.37 £10. 66 56.63 £12.69 -7.74 +6.73%
Ko 3d@ L K 2 62.96 +15.76 50.12 £16.88 -12.83 +6.67%
1 64.98 £6.56 55.85 =11.01 -9.13 £8.84"
0.5 64.60 +9.31 58.93 £11.76 -5.66+5.80"
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FE DX 038 R0 JIE T 43 LL, TR I 38 30 A A TR K R
1 3% T MDA & &, T} SOD 3 4 i i %, 3iF I K T
3 o B X L e I 0 3 T 0 LA S A T 194 1
FHER o
A DAY L YR AT B it 2 | 9, o A, 7 A T
KAERERE . LN AR D RE S (0 SR A R ) il
L HH B AT 1 TS O i 0L B B R
AU N B R A A TR, T 1T A
SORAS LB IR B I SRR G . ABESE R
JHI Chandler {4 41 3 , #4004 4 1 388 3 IR 25, B A
F9 R A1 LA S A DAY I 94 0 8 T e R [
AP MLV S 5 P 2 PRI L e 2 4 4k RUIA
bR K B TR R T SR A B 3 o
- 46 -

ASCIN 5 4 0 766 5 25 R AR A, 4% 25 24 AL 3 R 0 ) o A4
T 1 B AT i ¥ 66 B, R 3 0 R A FH 230 X 1
2y, e 45 J iR B S e ot A Y AT R, O
BRI # 150,60,5 s P A, H5R A
Born [G sk, L ADPAA B R AE Ri S5, gL K
T im0 X R G i N R B RE ), 45 R BoR, & 4h
22 B3 ELA ekl /B R A AR 5 R s O B e A
W REACE R, ADP AA S I K R il /M R AR, 12
78 R 38 U T e R BRI R B VR T AR RS

25 L RTIR , KB SE O F B A4 K BLC LS 1t P
TE GG , T 00 ) L 0N B SR AR R AU oV R 1
AT B, 305 I VA 3 A8 27 R 24 1T g S L R 4 24 3
YERHILE Z —

[ &% k]
[ 1] CRL,IRa0a0, XI5, 45 . 55 T N 4% 24 3L 2% T 0 4R 75
PO IR WA YT i O 5 B RE A T ALEI[T].
[ S 0 77 72 2 75,2018 ,24(15) :182-189.



5525 B4 10 1) HEREAFFERE Vol. 25, No. 10
2019 45 H Chinese Journal of Experimental Traditional Medical Formulae May,2019

(2] Tl 60w O SO P B R R o) A S ik 2 5 % 0L 4 2016,13(4) : 286-291.

PRAHSCPERFSR (D). TN .M P EE 25 K24 ,2013. [ 8] Born G. Aggregation of blood platelets by adenosine
[ 3] M, PhOVE, 822,55 2y B 5 K b8 O KR diphosphate (adp) and its reversal [ J |. Nature, 1962,

WIIZGRE 2 WF o8 [T]. 2% % 4, 2017,52(4) : 194(4832) : 927-929.

575-581. (9] Bk, ERRGE, XI5 4-H 40 BE-1, 3-8 Bl iR i
[ 4] Zipoli H, Abdillahi M, Quadri N, et al. Acute EAE WS RS ARSI ].

administration of n-3 rich triglyceride emulsions provides [ 25 W) fh 2 2 ik ,2017 ,27(4) « 274-278.

cardioprotection in murine models after ischemia- [10]  BRe 230K 1, 45 WS ik 0RO UL SR il 7

reperfusion [ J]. PLoS One,2015,10(1): e0116274. FEFE KB NF-«kB(E5 @ Bz [ J]. v [ 8525 05 7
[ 5] ZWeas, 204, ok, 4. XU J7 % I e LBk i/ k75 ,2018,24(13) :136-140.

FHEE R WA TS [T]. b 25 3l 4R, (1] E8UE KR, B AR, &, O DUk i 75 9% 50T

2018,34(4) ; 583-588. sk e [J]. b & F % 4R K, 2018, 38 (6):
[ 6] Van Oeveren W1, Tielliu I F, de Hart J. Comparison of 1532-1535.

modified chandler, roller pump, and ball valve [12] 2% Bor, 2506 4 0 IR 88 %5 R 20vE.0 LBk i i1

circulation models for in vitro testing in high blood flow s [J]. AP EEZS ,2018,13(1) ; 31-35,40.

conditions; application in thrombogenicity testing of [13] Lilly leonard S. .o IMUAF R B A 22 [ M]. Jb 50 AR %

different materials for vascular applications [ J]. Int J BE o pR At ,2013:213.

Biomater, 2015, doi:10. 1155/2012/673163. [14] FEB, s Dopmpy & s B 25 8 B4 T 268k
[7] WANG L Z WANG Z X,ZHANG F F,et al. Enhancing X B IR P T R G R 3 Ak T i I I R 2 TN A T

transgene expression from recombinant aav8 vectors in
different tissues using woodchuck hepatitis virus post-

transcriptional regulatory element [ J]. Int J Med Sci,

REAYRZMA [T ]. o [ 5256 J7 50 2 2 75, 2018,24 (7) -
212-216.

[=EHE Fikik]

.47 .





