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Study on spectrum-effect relationship among effects of different extracts of
Crataegi Folium on whole blood viscosity in rats
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Abstract: Objective To study the correlation between the fingerprints of different extracts of Crataegi Folium and reducing the blood
viscosity of blood stasis rats, and to provide a theoretical basis and data support for the establishment of the quality control model of
traditional Chinese medicine, which is “Fingerprints are associated with efficacy”. Methods Fingerprints of different extracts of
Crataegi Folium were established by high performance liquid phase method. The multivariate linear regression equation of common
peak X and whole blood viscosity Y was calculated by stepwise regression analysis of MATLAB software. Results There were 32
common peaks in the fingerprints, Xo, X10, X11, X13, X14, X5, X17, X19, X27, and X29 related to the whole blood viscosity Y compose
functional composition groups. Xio, X11, X13, X19, X290 negatively correlated with Y, which may be active monomer components, among
which X4 is vitexin glucoside, X17 is Vitexin, and X9 is rutin. Conclusion The multiple regression equation calculated by MATLAB
statistical software in this study has significance in statistics, which can provide a scientific basis for further study of the active
components of Crataegi Folium extract.
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4.6 mm, 5 um); MM ALH (A) -0.1%IKEEIR
(B) -PUERRE (C), HBHFEEBEMAET N 0~5 min,
10%~12% A, 90%~88% B; 5~15min, 12%A,
88% B; 15~30 min, 12% A, 88%~85% B, 0~3%
C; 30~50 min, 12% A, 85% B, 3% C; 50~60 min,
12%~20% A, 85%~76% B, 3%~4% C; 60~70
min, 20% A, 76%~73% B, 4%~7% C; 70~80 min,
20%~30% A, 73%~66% B, 7%~4% C; 80~120
min, 30%~80% A, 66%~16% B, 4% C. Filljk
K 320 nm, EFURE 0.9 mL/min, iR 30 C, fit
A AR AN R S VA RE B350 10 pl.

222 HHAMEB IR E  RSERELAL BL C. D
4 FlASH-SEEY), TN 60%H EE, #EE A 30
min, 73 Al (A1 J93.30 mg/mL, Bl Jy 1.50
mg/mL, C1 4 1.30 mg/mL, D1 }2.00 mg/mL).
(A2 4 5.00 mg/mL, B2 230 mg/mL, C2 N
2.00 mg/mL, D2 5 3.00 mg/mL). & (A3 N 6.60
mg/mL, B3 24 3.00 mg/mL, C3 4 2.60 mg/mL, D3
N 4.00 mg/mL) 3 Fft i &3 FE I BRI A
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10.23 mg. 4L (S2) 10.59 mg. 413
Z R (S3) 13.28 mg. 4H3H1Z (S4) 10.01 mg.
FT(S5) 1011 mg. &2#kF (S6) 10.15 mg,
BT FE— 100 mL 2, 00 60% T L fif - ok
B, AE R R
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S1-chlorogenic acid S2-vitexin glucoside S3-vitexin rhamnoside S4-vitexin S5-rutin  S6-hyperoside 1—32-common peaks of the control

fingerprint spectrum

1 MRREEE (A) &4 MR RIELEE (B)
Fig. 1 Reference map (A) and control fingerprint spectrum of four extracts (B)
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Table 1 Effect of Crataegi Folium extract on whole blood viscosity of acute blood stasis rats (X s, n=38)

415 IR (mgrke ) - 2% (mPa) - -
{EPIABZE (20s™) FYAER (605D mPIAER (150D
pagiicl — 7.5054+0.016 5.2754+0.018 3.72840.016
i — 11.250+0.053" 7.745£0.040" 5.893+0.020"
SHMZ A 600 8.512+0.090" 6.672+0.026" 4.84740.021*
Al 33 10.40140.021* 7.95340.031" 5.35240.015"
A2 50 9.78610.011" 7.36540.018" 5.04340.015"
A3 66 8.958+0.019" 6.910+0.012° 4.822+0.015*
Bl 15 8.836+0.028" 6.3811+0.015" 4.90140.022°
B2 23 8.205+0.031" 5.796+0.011" 4.6324+0.012°
B3 30 7.03740.039™ 5.28740.013" 3.49640.023"
Cl1 13 8.83840.020" 6.80810.023" 4.84340.021*
Cc2 20 7.91840.022" 6.03810.012" 4.5264+0.019*
C3 26 7.30040.042° 5.548+0.032" 3.89740.018"
DI 20 10.0900.020 8.54540.019" 5.7404+0.016"
D2 30 9.658+0.023" 8.15240.020 5.0414+0.014"
D3 40 8.72140.034" 7.651+0.019" 4.82840.030"

XA R *P<0.05; SHERAHLLE: "P<0.05 *P<0.01
#P < 0.05 vs control group; "P < 0.05 **P <0.01 vs model group

®2 4MULEMHEERMHBENERR 0 RE20FEE (V)

Table 2 Peak area of common peaks of four Crataegi Folium extracts (X) and whole blood viscosity (¥)

W AR
o
Xi Xo X3 X4 Xs Xe X7 X3 Xo Xio Xi
Al 53.49 118.94 589.56  201.82 37.19 23.66 14.13 25.87 15.04 61.00 11.90
A2 81.04 180.21 893.28  305.79 56.35 35.85 21.41 39.19 22.78 92.42 18.04
A3 106.97 237.88  1179.10  403.65 74.38 47.32 28.26 51.73 30.08 121.99 23.83
B1 1.24 28.71 447.54 93.17 49.01 30.47 40.36 87.74 34.23 124.87 51.07
B2 1.90 44.02 686.25  142.86 75.15 46.73 61.89 134.53 52.48 191.47 78.30
B3 2.48 57.42 895.12  186.34 98.02 60.95 80.73 175.47 68.46 249.75 102.13
Cl 174.28 42.29 225.89  104.95 65.43 89.52 60.98 131.88 42.74 123.57 80.24
C2 268.13 65.06 347.54  161.47 100.66 137.72 93.82 202.90 65.77 190.11 123.44
C3 348.58 84.58 451.81  209.92 130.86 179.04 121.96 263.77 85.50 247.16  160.47
D1 53.62 109.23 408.45  138.59 75.43 55.26 41.00 36.32 18.24 74.33 12.14
D2 80.43 163.85 612.68  207.88 113.14 82.89 61.50 54.48 27.36 111.49 18.21
D3 107.23 218.47 816.92  277.18 150.85 110.51 82.00 72.63 36.48 148.66 24.28
415 T
Xi2 Xi3 Xia Xis Xie X7 Xis X9 X20 Xo1 X2

Al 75.80 60.13 455.89 61.89 710.60  112.09 44.05 65.44 116.62 97.45 16.51
A2 114.85 91.11 690.76 93.77 1076.60  169.83 66.74 99.16 176.70  147.65  25.02
A3 151.69 120.27 911.81 123.77  1421.30  224.18 88.10 130.88 233.25 19499  33.03
B1 98.11 44.65 856.31 130.54  3306.30 119.64 94.75 87.15 183.24 100.34  30.40
B2 150.43 68.46  1313.00 200.18 5069.80 183.46 145.29 133.64 280.97 153.85 46.62
B3 196.22 89.29  1712.60 261.10 661290  239.30 189.51 174.31 366.49  200.68  60.81
C1 357.83 64.50 106.74  107.51 261.60  309.42 34.23 57.57 384.17 293.32 4598
2 550.52 99.24 16422  165.40 402.48  476.04 52.66 88.57 591.04 45127 70.74
C3 715.70 129.09 213.49  215.03 523.23  618.87 68.46 115.13 768.37  586.66  91.97
D1 163.29 85.40 746.22 92.05 1623.40 262.38 76.85 115.42 211.94 187.04 47.52
D2 244.93 128.10 111930  138.08 243520  393.57 115.27 173.14 317.92  280.57 71.28
D3 326.58 170.80  1492.40 184.10 324690 524.76 153.69 230.85 423.89 374.09 95.04
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X3 X24 Xos X6 X7 Xog X2o X30 X31 X3 Y
Al 12.44 14.63 19.41 5.24 46.70 12.76 11.22 5.21 2.07 8.16 7.90
A2 18.85 22.17 29.41 7.95 70.76 19.34 16.99 7.90 3.14 12.37 7.40
A3 24.89 29.27 38.82 10.49 93.41 25.53 22.43 10.42 4.14 16.33 6.90
B1 20.33 29.24 40.00 12.51 12.73 6.47 164.49 3.40 12.19 3.29 6.71
B2 31.17 44.83 61.33 19.18 19.52 9.93 252.23 522 18.69 5.04 6.21
B3 40.68 58.48 80.00 25.01 25.46 12.95 329.00 6.81 24.37 6.57 5.27
Cl 73.52 32.48 61.86 56.94 59.98 83.53 86.27 39.39 67.50 5.25 6.83
C2 113.10 49.96 95.17 87.60 92.29 128.51 132.71 60.61 103.85 8.08 6.16
C3 147.03 64.95 123.72 113.88 119.97 167.06 172.53 78.79 135.01 10.51 5.58
D1 44.37 24.04 43.59 23.28 113.56 49.37 56.46 47.02 43.50 9.60 8.13
D2 66.55 36.06 65.38 34.93 170.34 74.05 84.70 70.53 65.25 14.40 7.62
D3 88.73 48.09 87.18 46.57 227.12 98.74 112.92 94.04 87.00 19.19 7.07
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