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Abstract: Objective To observe the effects of four kinds of extracts of Crataegi Folium on hemorheology, erythrocytes, platelets,
coagulation time, and other indicators of 27 indicators in blood stasis rats from the aspects of whole and local double aspects by using
the combination method of principal component and one-way ANOVA, and analysis of indicators contained in the information, in
order to provide new analytical ideas for the mechanism of Crataegi Folium extract on activating blood and resolving stasis. Methods
Forty-eight wistar rats were randomly divided into blank group, model group, and drug group. Blood stasis model was prepared by
using adrenaline in ice water bath. Both blank group and model group were given normal saline, and drug group was given hawthorn
leaves extract aqueous solution. Blood samples were collected and 27 indicators such as hemorheology, erythrocyte, platelet, and
prothrombin time were selected. The principal component analysis (PCA) was used to decompose all the index data by dimensionless

treatment and dimensionality reduction, and then the principal components were generated. The new variables (ie, principal component
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scores) were subsequently analyzed by one-way ANOVA. The results combined with the contribution rate of principal components and
the correlation coefficient of each index was analyzed. Finally, the index groups and individual indexes in each group were analyzed
synthetically, and the regularity conclusions were drawn. Results Eight principal components were extracted by principal component
analysis, and the contribution rate was 77.992%. The results of theprincipal component analysis combined with the ANOVA showed
that nine main components in the first principal component could replace the original 27 indicators to reflect the effect of Crataegi
Folium extract on blood circulation and blood stasis, namely FIB, total number of red blood cells, total platelet count platelet volume,
platelet count, blood viscosity at low shear rate, blood viscosity at middle shear rate, blood viscosity at high shear rate, and plasma
viscosity. The results showed that the effects of the four extracts of Crataegi Folium on the index components were different.
Conclusion The effect of activating blood and resolving stasis is mainly by reducing blood viscosity and plasma viscosity, promoting
hemoglobin degradation and increasing the number of platelets, shortening the blood clotting and so on to achieve.

Key words: Crataegi Folium extracts; activating blood and resolving stasis; principal component analysis; one-way ANOVA; plasma

viscosity; hemoglobin; blood clotting time
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Table 1 Total variance interpretation
o WA AL AR FEHCT T3 AN
FHEE T ETEREY%  BRUSETRE% FHLE Ji ZETTRR 1% FRUT ZZ TR %

1 7.689 28.478 28.478 7.689 28.478 28.478
2 3.533 13.086 41.564 3.533 13.086 41.564
3 2.281 8.448 50.012 2.281 8.448 50.012
4 2.205 8.165 58.177 2.205 8.165 58.177
5 1.570 5.816 63.992 1.570 5.816 63.992
6 1.461 5.409 69.402 1.461 5.409 69.402
7 1.314 4.866 74.268 1.314 4.866 74.268
8 1.006 3.724 77.992 1.006 3.724 77.992
9 0.987 3.657 81.649

10 0.887 3.284 84.933

11 0.579 2.145 87.078

12 0.542 2.008 89.085

13 0.477 1.766 90.852

14 0.444 1.643 92.495

15 0.399 1.476 93.971

16 0.325 1.205 95.176

17 0.274 1.013 96.189

18 0.219 0.811 97.001

19 0.199 0.738 97.739

20 0.183 0.678 98.416

21 0.155 0.575 98.991

22 0.099 0.367 99.358

23 0.068 0.252 99.610

24 0.058 0.213 99.823

25 0.026 0.095 99.918

26 0.017 0.064 99.982

27 0.005 0.018 100.000
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Table 2 Composition matrix
. X R %
AR 1 2 3 4 5 6 7 8

APTT/s X 0.092  —0.660 0.065 0.289  —0.183 0.150  —0.001 0.329
FIB/(gL™) X 0.684  —0.327 0.044 0.248  —0.121 0.181  —0277  —0.178
PT/s Xs  -0.221 0.751 0347  —0.016 0.109 0.118 —0.174  —0.079
TT/s Xa 0.100 0.820  —0.054 0.198 0.168 0.084 0.047  —0.121
HAIEHY (X 10017 Xs  —0.044 —0.621  —0204 —0.197 —0.167  —0.128 0.355  —0.203
WRELGHHL T 43 % Xs  —0.027  —0.276 0246  —0.417 0.570 0.190  —0.345 0.139
IR 4 L /% X 0.426 0.191 0.012 0.062  —0.323 0.638  —0.127  —0.240
BEAH AR E 23 B/ % Xs  -0.017  —0.104  —0.378 0.556  —0.246  —0.454  —0225  —0.083
WA EY(X 1001 Xo  —0.147 0.246 0.208 0.614 0.018 0.038 0303  —0.257
R4y X 1001 X —0.051 0.030 0.247 0.004 0.309 0.104 0.703  —0.110
FLAT M K/ X 10917 Xu 0.015 0259  —0.100 0221  —0.527 0.488 0.123 0.421
ZIAMMLEE (X 101207 Xz 0.600 0.095 —0.568  —0.269 0.042 0.081 0.126 0.058
MLEAN (gL X5 0.590 0.034  —0.173  —0.268 0.159 0.137 0.034  —0.158
AR RSO Xia 0.467 0.523  -0.363 0.024 0.017  -0.038  —0.130  —0.025
L2 AR Xis  0.495 0.093  —0.503  —0.080 0.254 0211 —0.004 0.282
P AP pg X —0.140  —0.514 0.370 0.297 0.142 0.183  -0.286  —0.247
SPHIMALER AR (g L) X7 —0.378 0.211 0.665  —0.082  —0.135 0.094  —0.025 0.198
AR TEERERAL X 0440  —0.077  —0.290 0.441 0.498 0213  -0.012  —0.092
MM E R R Y% X 0.035  -0.243 0.073 0.645 0.431 0.029 0.121 0.411
ML/ E/ (X 10%-L7) Xo 0829  —0.012 0341  —0.141  —0.112  —0.089 0.277 0.064
I/ S/ Xai 0.804  —0.314 0204 -0282  -0.081  —0.057  —0.065 0.021
IR AR X 0.884  —0.002 0.185  -0.028  —0.001  —0.119 0.150 0.088
IR 53 AT B8 % Xos 0495  —0.518  —0.006 0.088  —0.034 0.316 0.103  —0.241
DR (205D 4iMigh Xs 0.865 0.107 0.241 0.048 0.017  —0.280  —0.153 0.068

% /(mPas)
YR (60s) £MF X 0.784 0.197 0.134 0.303 0.006  -0.313  —0.022 0.051

% /(mPas)
VAR (1505 £MmF X 0.923 0.131 0.254 0.079  —0.020 —0.062  —0.111  —0.016

J/(mPas)
I 2% %k B /(mPa-s) X7 0.916 0.130 0231  -0.060 —0.073  —0.037 0.101 0.019
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Table 3 Result of one-way ANOVA

5 %IJ? B /(g1 éléw}@%ﬁv mma:#w ML/ MR 2 M/ (mPass) M E
(mgkg™) (X021 (X10°LY) KBV (K% 05 o 60s™) @PIE% (1505 (mPas)
g —  191£0.03  3.03£0.10 33738+ 996 8671025 029001  750£0.02  528+0.02 3.7340.02 1.07£0.01
A —  393H0.08% 35420.12% 7037542023 137910207 0.68£0.02%  112520.05%  7.74£0.04% 5.9040.02% 1460017
A 50 3174£024°  3.0910.10" 460.38+27477 9.03£0257 0442004 979£0.01"  736£0.02" 5042002 1214001
B 23 3724027 321%0.03°  40925+2944  932£0307 035+0.03" 820003 5.80%0.01% 4631001 117£0.01"
C 20 2924002 32040.12°  521.00+27.60% 93330427 043£0.04"  791£0.02"  6.04£0.017 45340027 126£0.01"
D 30 3473036 3271012 493.88+19.80" 9.40+0377 0574002 9.66+0.02"  8.15+0.02" 5042001 1.28+001"
ey ES THmAEA HEAREY ZARERA G REAR AR Ry Ry
HEI _ APTTSs PT/s TT/s : ) SN . _ ,
(mgkg™) KEAEL) (X100L7) BEREEML  AXW%  ESH% (XI00LY) (X10°L7)
R — 21652026 1098+028  27.83%0.66 560.63% 9.40 19.68+041  37.94%0.12  5813%140 2752010 0.55+0.03 23.25+0.84
{iE — 21732035 1084%045  3180%2.00 54375+ 9.90 1924+0.68  3892%048  59.95+170 3670.15% 0.55+0.06 24.16%0.54
A 50 21691038 10.19%034 36051220 558401330 2284+120° 38.59+034  580613.60 3.50%0.18 0.54+0.03 2623%0.77
B 23 21704063 10961042 33831280 541251140 21144120 38514043 60412270 3712015 0.49£0.03 24.89%1.30
C 20 2190+075 10924041 35631270 567.20% 690 23.50+170° 3850£028  51.19£230° 3.90%0.18 0.6120.04 27332033
D 30 21861046 1084+033  3821£250 533.60% 890 21.88+130  39.13%037  47.76+220" 351£0.13 0.54+0.02 24.0220.90

HXRAE: #P<0.01; SEBALE: "P<0.05 "P<0.01
#P<0.01 vs control group; “P<0.05 *"P<0.01 vs model group
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