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Bioactivity-guided isolation of hemostatic active component in hawthorn charcoal
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Abstract: Objective To study the active components in hawthorn charcoal that exert the hemostatic effect and its mechanism.
Methods The chemical constituents in Shanzha (Crataegi Fructus) and hawthorn charcoal were compared by HPLC chromatogram.
The in vivo hemostatic and coagulation effects of hawthorn charcoal were investigated by mouse tail cutting method and capillary
method. The different polar extracts of hawthorn charcoal were separated, and the effective parts of hawthorn charcoal were ensured
through pharmacodynamics investigation. The chemical components with hemostatic effect in hawthorn charcoal were separated from
the ethyl acetate part by column chromatography combined with in vitro coagulation experiments, and the mechanism was explored
through the four items of coagulation and platelet aggregation rate in vitro. Results The chemical composition of hawthorn charcoal
changed greatly during the process of hawthorn charcoal, and new components were found. Hawthorn charcoal showed hemostatic
effect, and its alcohol extract had stronger hemostatic effect compared with the aqueous extract; Furthermore, the ethyl acetate part
separated from the alcoholic extract of hawthorn charcoal can significantly shorten the bleeding time and coagulation time in mice,
which is the effective part of hawthorn charcoal. The pharmacodynamic component coniferaldehyde was separated from the ethyl
acetate part, which can significantly reduce thrombin time, increase the content of fibrinogen, and enhance the platelet aggregation
rate. Conclusion The chemical component coniferaldehyde with hemostatic effect is discovered and obtained from hawthorn
charcoal for the first time. The present study provided a theoretical basis for the clinical application of hawthorn charcoal, and offered
a reference for the research of other charcoal medicines.

Key words: Crataegi Fructus; hawthorn charcoal; coniferaldehyde; hemostasis effects; bioactivity-guided isolation

IASEHER: 2022-10-26

HEEWH: bl DARRAR LA (2022XD026)

TEEENY: B 5 (1997—), WRFIEAE, BT Ry 2245 Bkl . E-mail: tianruil99706@163.com

HEEIEE: W M (1978—), &, BRFLH, MLASIW, HHET AP HIFRETHOR RIS R . E-mail: rosexie_2004@163.com



=818 - ¢ 8B 2023F28 $54% B3W  Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 3

WA N 35 SRHEY) LA Crataegus pinnatifida
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Fig. 1 HPLC chromatograms of mixed reference substance
(A), Crataegi Fructus (B) and hawthorn charcoal (C)
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Table 1 Effect of hawthorn charcoal on bleeding time and

coagulation time in mice (X £ s, n =10)
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Table2 Effect of different polar parts of hawthorn charcoal

on bleeding time and coagulation time in mice (X +s,n =10)
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3.4 \IEREEER ZESEMLZ R AR SNE MAE A IEMN

BUSEETAS Fr. 1~21 BT IR AMNEE L CR 5 4%,
W2 fin. SAHWE, Fr.2. 5. 9. 15 A[f%
AR &4 I 5% [ A [6] (P<<0.05. 0.01), I HE
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Fig. 2 Effect of different fractions from ethyl acetate parts of hawthorn charcoal on in vitro whole blood coagulation time

(Xts,n=6)
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Fig. 3 HPLC chromatograms of Fr. 2 (A), Fr. 5 (B), Fr. 8 (C),
Fr. 15 (D) and ethyl acetate extract of hawthorn charcoal (E)
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CioH1003. 'H-NMR (CD;0D, 400 MHz) &:9.58 (1H,
d,J=7.8 Hz, H-9), 7.56 (1H, d, J= 16.0 Hz, H-7), 7.16
(1H, d, J= 8.1 Hz, H-6), 6.87 (1H, d, J = 8.2 Hz, H-5),
6.69 (1H, dd, J = 16.0, 7.8 Hz, H-8), 3.91 (3H, s, 3-
OCH3); *C-NMR (CD;OD, 100 MHz) & 126.2 (C-
1), 110.7 (C-2), 150.3 (C-3), 148.1 (C-4), 115.2 (C-5),
123.8 (C-6), 154.9 (C-7), 125.3 (C-8), 194.8 (C-9), 55.1
(3-OCHs). MRHE FRBEEdE, w5 S CikfiEns)
PG, B E VAR (B 4).
3.7  FAMAEEXTARSINER I PULR K /)R BB SR ER A2
W 3 frow, ASER SR R REVE A T i
g, FrfRm APTT K PT 5 E4H L To A

S_-CHO
o J@/\/

/O
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t/min
4 MEENFEAN L HPLC EiE
Fig. 4 Chemical structure and HPLC chromatogram of
coniferaldehyde

#=3 MHAEEXT APTT. PT. TT. FIB RIN/MREBERWEMN (X+s,n=06)
Table 3 Effect of coniferaldehyde on APTT, PT, TT, FIB and platelet aggregation rate (X s, n = 6)

Hal FE/(mg-mL™) APTT/s PT/s TT/s FIB/(g' L") MLAMRIRE R %
= H — 15.73+0.54 10.63+0.10 39.2240.80 1.3840.02 60.98+2.41
FAREBE 0.25 15.754+0.52 10.58+0.12 38.78+0.48 1.40+0.01* 63.93+1.39"
0.50 15.77£0.50 10.73+0.26 38.18+0.53" 1.4440.01** 67.95+3.24*
1.00 15.70£0.52 10.78 +0.12" 37.3240.29" 1.46+0.03*** 70.2742.88"

A4, 2B MR R P Y B s A2 0 R 5 Bora etk T MR R, AR SR

B SRR PR ] DUE R TT (P<
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g (1 I A FH S5 s 3 [R) B ML AR AE O FF LA
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4 e
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JIT 8 B 52 RO 7 A B 3R S5 B e 2R
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FAR WM R 4 98 7 huaicarbon
A/B, HEA R MG o A L s 14 i oy 32
BRI A WERE AT, AN U5 2

M23t4T HPLC 552, 255U e Bl
R 5 B S A LRSS 7 K T B, Ui B A
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