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Screening and validation of antithrombotic effective components
group from Trichosanthes extract
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Abstract: To screen the antithrombotic effective components group of Trichosanthes extract, and to verify its
pharmacodynamics and analyze its mechanism, the HPLC fingerprint of Trichosanthes extract (0.09, 0.45, 0.9
g- kg™) was established, and the pharmacodynamic indexes of antithrombosis in rats with aspirin (0.01 g - kg™) as
positive control group were determined (the animals used in this experiment were approved by the Medical Ethics
Committee of Wannan Medical College). The antithrombotic spectrum-activity relationship of Trichosanthes
extract was studied and the effective antithrombotic ingredients group was screened by grey relational analysis.
The monomer compound mixed solution (0.006, 0.03, 0.06 g - kg™) was prepared according to the content of each
component in the active component group, and the pharmacodynamics and action mechanism were studied to
verify the correctness of the spectrum-effect relationship. The correlation between the 22 components of Tricho-
santhes extract and antithrombotic efficacy was different and showed dose-effect relationship. Cytosine, uracil,
guanine, hypoxanthine, xanthine, adenine, guanosine, and adenosine are the main antithrombotic components of
Trichosanthes extract. The ratio of cytosine, uracil, guanine, hypoxanthine, xanthine, adenine, guanosine and
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adenosine was 3:12:10:5:2:8:13:14. Compared with the model group, the thrombus dry weight of each effective

components group could be effectively reduced (P<0.01 or P<0.05), but there was no significant difference

between each effective components group and the Trichosanthes extract group. Compared with the model group,
the TXB, content in group (0.06 g - kg™, 0.03 g - kg™) could be effectively reduced (P<0.01 or P<0.05), and the
content of 6-keto-PGF,, could be increased in each group (P<0.01), and the TXB,/6-keto-PGF,, tended to be
normal and showed a dose-effect relationship. The effect was better than that in the Trichosanthes extract group
(0.45 g-kg™) (P<0.01). The effective ingredients group has a good antithrombotic effect, its mechanism is to
inhibit platelet aggregation and improve vascular endothelial function.

Key words: Trichosanthes extract; antithrombotic effect; grey correlation degree; effective component;
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Figure 1 HPLC fingerprint of Trichosanthes extract (A) and chromatogram of reference substance (B). 1: Cytosine; 3: Uracil; 7: Guanine;

8: Hypoxanthine; 9: Xanthine; 10: Adenine; 16: Guanosine; 22: Adenosine
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Table 1 Common peaks and peak area values of 10 batches of Trichosanthes extract

K Retention Equalization peak area
Pea time/min Samplel  Sample2  Sample3  Sample4 Sample5 Sample6  Sample7  Sample8  Sample9  Sample 10
1 3.49 1.556 8 1.5473 1.298 5 1.746 7 14126 1.3380 1.308 9 1.2423 1.2201 1.1858
2 5.05 0.2019 0.2533 0.1935 0.156 9 0.2827 0.1833 0.2190 0.197 4 0.206 7 0.183 2
3 6.29 1.4958 1.4887 1.286 5 1.386 5 13722 2.0089 2.0199 1.409 8 1.3637 1.3256
4 7.12 0.7277 1.0105 0.7220 09126 0.646 7 0.6215 0.692 8 0.7853 0.776 7 0.7727
5 8.19 1.0184 0.854 4 06171 0.9198 0.8903 0.800 4 0.9599 0.7317 0.354 2 1.762 8
6 9.12 0.3758 0.556 3 0.4836 0.509 0 0.6016 0.3888 0.4733 0.5249 0.484 3 0.4814
7 10.31 15391 1.867 3 15778 1.4733 1.624 5 1.6950 1.727 8 1.1890 1.3779 1.3639
8 10.90 0.924 4 0.648 8 0.657 3 0.7941 0.928 5 0.7579 0.957 4 0.8179 0.8470 0.842 2
9 13.11 0.3851 0.3383 0.4285 0.525 2 0.3149 0.7412 0.589 1 0.7259 0.633 4 0.609 2
10 14.95 3.8222 3.594 6 4.140 2 4.046 8 4.4445 4.007 8 4.0937 5.037 8 5.500 2 5.3357
1 16.42 0.278 6 0.0514 0.0451 0.046 9 0.1578 0.2080 0.3299 0.3057 0.030 4 0.021 7
12 18.59 0.207 4 0.748 6 0.702 5 0.455 4 0.906 0 0.168 9 0.2411 0.568 4 0.800 8 0.576 2
13 20.30 0.116 5 0.206 9 0.197 2 0.309 1 0.032 2 0.0510 0.080 6 0.388 4 0.459 3 0.441 2
14 29.29 0.618 0 0.499 1 0.4829 0.174 3 0.629 3 0.6959 0.660 2 0.659 5 0.486 5 0.468 5
15 31.42 0.179 8 0.472 8 0.2305 0.2613 0.2147 0.1497 0.218 2 0.4397 0.183 3 0.194 6
16 33.21 1.854 2 1.3923 1.6558 1.594 1 1.4899 1.806 4 1.784 2 1.1947 1.4950 0.736 7
17 35.33 0.360 2 0.2758 0.2800 0.506 1 0.299 7 0.3190 0.3122 0.4325 0.555 5 0.550 6
18 38.08 03231 0.1959 0.250 8 0.116 2 0.1527 0.348 8 0.089 9 0.346 8 0.494 5 0.500 6
9 41.58 0.6230 0.597 0 0.6833 0.858 9 04321 0.548 4 0.3555 1.0195 0.948 5 0.908 1
20 46.64 1.880 1 1.384 6 15335 1.292 8 1.817 8 1.8658 1.804 5 0.4536 0.530 7 0.5147
21 51.47 2.1138 2.4455 21521 1.2157 1.367 8 1.992 6 1.8487 12132 1.1245 1.2240
22 56.67 1.398 0 1.570 7 2.3809 2.698 2 1.9814 1.302 6 1.2329 2.3157 21267 2.000 7

Table 2 Anti thrombotic pharmacodynamic results
Thromboxane B,; 6-keto-PGF, ,: 6-keto Prostaglandin
group (aspirin)

of Trichosanthes extract. n = 10, x £ s. *P<0.05, #P<0.01 vs model group. TXB,:
F..; CAMP: Cyclic adenosine monophosphate. a: Model group; b: Positive control

Pharmacodynamic ~ Dose Number _
index /g-kg* 1 2 3 4 5 6 7 8 9 10 Xxs
Dry weight of - 4.74 6.02 4.93 10.88 5.02 4.66 6.95 6.76 5.19 4.49 5.96+1.94°
thrombus/mg 0.01 6.6 4.79 5.89 5.06 231 3.85 2.95 3.29 3.30 5.20 4.32+1.40°*
0.9 1.99 3.77 1.98 3.54 3.38 321 4.73 2.25 2.23 3.00 3.01+0.90
0.45 5.15 4.83 4.30 3.92 4.61 7.12 6.69 4.76 5.24 3.79 5.04+1.09
0.09 3.72 3.84 4.56 7.26 6.54 7.70 7.65 4.35 4.58 5.25 5.55+1.59
TXB,/ng-L* - 736.0 543.8 720.2 729.0 740.7 648.0 692.2 732.7 738.6 734.6 701.6+62.5°
0.01 345.0 538.7 548.3 436.7 4731 399.9 3722 390.6 408.8 367.6 428.0+70.8"%
0.9 586.7 511.8 526.8 742.8 500.1 668.9 627.8 664.7 543.4 625.7 599.9+79.8%
0.45 621.8 618.2 680.2 566.5 574.8 649.4 635.6 594.2 598.3 608 614.7+34.4%
0.09 663.5 655.4 660.1 700.0 760.8 525.8 594.6 681.8 7121 672.6 662.7+64.4
6-keto-PGFla - 1.8 1.7 2.3 4.1 3.8 4.1 3.0 2.8 2.7 2.7 2.9£0.9
Ing-L* 0.01 10.6 14.7 8.3 12.6 22.1 11.1 10.9 11.6 16.3 12.1 13.043.9°#
0.9 49.6 56.9 54.6 51.3 455 40.8 452 50.5 47.6 50.1 49.2+4.7%
0.45 328 26.1 25.2 27.8 28.9 26.8 29.8 30.3 30.8 315 29.0+2.5%
0.09 12.6 11.4 7.3 12.1 14.5 12.7 12.6 12.3 13.5 12.4 12.1+1.9%
cAMP/nmol - L* - 74.4 52.3 12.1 725 58.8 77.8 76.2 215 46.7 87.9 58.0+£25.2°
0.01 66.6 54.9 75.2 55.1 94.5 329 48.1 63.8 65.6 69.8 62.7+16.5°
0.9 117.4 112.9 90.4 84.3 114.2 133.5 125.4 100.8 115.8 109.1 110.4+15.0%
0.45 97.8 87.2 90.2 95.1 109.6 93.1 95.4 96.5 103.7 97.1 96.6+6.4"
0.09 85.5 89.4 66.3 38.5 90.5 44.2 64.9 62.1 88.0 73.8 70.3£18.7
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Figure 3 Correlation between Trichosanthes extract (batch No: yhy20171101) and antithrombotic efficacy. A: Dry weight of thrombus; B:

TXB,; C: 6-keto-PGF,; D: cCAMP
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Table 3 Relational order of 22 peaks of Trichosanthes extract against thrombosis

Number of chromatographic peak

Relational Dry weight of thrombus TXB, 6-keto-PGF,, CAMP
order 0.9 0.45 0.09 0.9 0.45 0.09 0.9 0.45 0.09 0.9 0.45 0.09
g9-kg* g-kg* g-kg* g9-kg* g-kg* g9-kg* g-kg* g-kg* g9-kg* g-kg* g9-kg* g-kg*

1 10 10 10 10 10 10 10 10 10 10 10 10
2 21 21 21 21 21 21 21 21 21 3 3 20
3 7 3 3 3 3 3 22 22 22 20 20 3
4 3 7 19 19 19 1 1 1 21 21 21
5 22 14 14 22 22 9 20 16 16 16 16 16
6 16 16 16 16 16 16 3 3 20 7 7
7 20 20 20 7 9 4 16 20 3 1 9
8 1 5 8 1 1 13 8 4 4 9 14
9 5 8 12 9 4 1 8 8 22 14 1
10 8 12 5 13 7 22 7 7 14 22 8
11 14 1 18 4 13 18 5 5 5 18
12 4 18 9 5 5 7 19 19 19 8 5
13 19 9 18 18 17 12 12 12 4 1
14 12 4 17 17 5 14 14 14 19 19 4
15 9 6 8 15 15 6 6 18 18 6
16 6 19 1 15 8 11 9 6 6 2
17 18 22 19 14 14 8 17 17 17 17 17 19
18 17 11 2 11 11 14 15 15 15 11 11 17
19 15 2 15 6 2 18 18 18 2 2 15
20 2 15 17 2 6 2 2 2 15 15 13
21 11 17 13 20 20 20 13 13 13 13 13 22
22 13 13 22 12 12 12 11 11 11 12 12 12
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B BB s T Ak, KA HRER LR, B &
BU10 mL-kg?, L HEH 7K.
42 AYPMAEHMMENANFESER S NER
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VLIS IR T . SR A A BB, 24 R0 o B A% 4L 3 T
A B AR LA T B (P<0.01 B P<0.05), JF 1= 6-keto-
PGF,, % i (P<0.01); 24 Rk 57 #F 71 & 2H (0.03 A
0.06 g-kg?) T A 2 &M% TXB, & & (P<0.01 Bf P<0.05),
FHE cAMP & & (P<0.01). 5/REEHEHIA (0.459-kg?)
O, 245 R0 Oy 25 4H. 38 W) B R 403 TXB,/6-keto-
PGF, # T IE% I 2 8 ¥ K& (P<0.01).
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PEEU) ) 5 ) 24 R0 B A AL B 50 o

I 4% F # . TXB,. 6-keto-PGF,, & cAMP & 141 IfiL
¥ T K S 52 A It S A RR B EE OB HRE bR . IR A,
(thromboxane A,, TXA,) & 1eE TG RACW 7= 4, a2
A7 1 /N A B8 4R U4 IfL B BT 41 BR & (epoprostenol,
PGI,) X TE N BZ 4t i 52 RIS A BORE T, S P9 R 4 i AR
W=, AT HI ] AR SR AR L RF IR I . TXA, FITPGI,
2 VB (1 Bl 25 V- i 2 1 ot /I Al SR 4R T 1L A AT 4 11 5
fitlh, 92 AL A T 4% AR TR i () B B . BT TXA,
HIPGIL, AN Fa 5, B I TXA, F1 PG, R 5 (19485 72 4
TXB, I 6-keto-PGF,, 1/ Jy & & [k il i Fse2121,,

i B TR S B v o v g 555 8 B AL S W B
HEIFEATR, 0.45 g RSB L5 0.03 g fums i
S 8 PRl S W, RO F4 Mo s g 5 8 PR AL WIS &
i, NS4 (0.45 - kg™h) 5245 20y #E4H (0.03
g-kgh) MY, 5INPT (0.45 g-kg?h) LhE:, 24
Rk sy #EZH (0.03 g - kgt) WA AL B TXB, (P<0.05),
i Tt = 6-keto-PGF,, (P<0.01), {8 TXB,/6-keto-PGF,,,
TP AT (P<0.01). 24505 20 BT I 1) 7 FH AL )
5 i) i /IR SR B o I PN B TH B AR O

PN B 20 it 5% 81 S R PR AR PG, FE I I N AR
A BREF BRI LB, 15 CAMP 7K T e8], 25 W) 80 i
H IR EE ISV, (23 cCAMP & B, Bl B2 — s B TS
PE, Yk cAMP [ fi#, $5 0] cCAMP 7K -F 38 . 5255k
By T A L, TSR L 40 (0.45 g - kg 6-keto-
PGF,, & &= W{% (P<0.01), {H cAMP % & ffi &1 (P<0.01).

Table 4 Pharmacodynamics results of effective antithrombotic ingredients group. n = 6, x + s. “P<0.01 vs normal group; *P<0.05, #P<

0.01 vs model group; “P<0.05, 2*P<0.01 vs Trichosanthes extract group

Dosage Dry weight of i 6-keto-PGF,, TXB,/6-keto- cAMP
Group /g-kg* thrombus/mg TXB,/ng-L* /ng-L* 1 PéFla /nmol - L

Normal - - 248.6 +48.7 365.5 +40.7 0.7+0.1 251.4+354
Model - 78+1.7 814.8 £ 53.9™ 2.8+1.4™ 390.9 +243.9™ 18.6 £ 6.6™
Trichosanthes extract 0.45 5.3 £1.2% 722.1 +68.7* 29.7 £ 6.5% 25.0 £ 4.1% 94.8 + 13.6"
Effective ingredients 0.006 5.3+1.8* 822.3+94.6 63.6 + 25.6% 14.6 + 6544 45.2 + 6,278

0.03 4.6 £1.3% 721.1 +£65.2* 101.2 + 34.3%44 7.6 £ 2.1%480 69.5 + 9.2#48

0.06 43+1.2% 616.6 + 34.8%40 250.5 + 642748 2.6 £ 0.7%400 85.9 + 11,944
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