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Pharmacodynamic material basis of Euodiae Fructus before and
after wine-processed in the treatment of dysmenorrhea
based on spectrum-effect relationship

LIU Ye-qian, LONG Hong-ping, HUANG Ling-ge,
FENG Min,GONG Shan,CHEN Chun-ming, REN Wei-qiong*

The First Hospital of Hunan University of Chinese Medicine ,Changsha 410007 ,China

Abstract: The study aims to investigate the pharmacodynamic material basis of Euodiae Fructus before and afte wine-pro-
cessed in treating dysmenorrhea based on spectrum-effect relationship. UPLC-Q-TOF-MS was used to analyze the blood-ab-
sorbed components of Euodiae Fructus and its wine-processed product. The dysmenorrhea rat model was established. The
treatment of dysmenorrhea was evaluated using the writhing times , writhing latency , tumor necrosis factor-a ( TNF-a) , prosta-
glandin E2 (PGE2) and PGF2« as indicators. Grey relational degree and entropy weight method were applied to analyze the
spectrum-effect relationship between blood-absorbed components and analgesic efficacy. The results showed that 12 common
peaks were detected from these serum samples of different batches Euodiae Fructus and its wine-processed product,and 5 of
these common peaks were identified. Euodiae Fructus effectively reduced the writhing times, prolongated the writhing latency
(P <0.01) ,downregulated the contents of serum PGF2a and TNF-«, and upregulated the level of PGE2 (P <0.05 or P <
0.01). Wine-processed Euodiae Fructus had better than Euodiae Fructus (P <0.01). The results of spectrum-effect relation-
ship indicated that the correlation degree score of 7-hydroxycoumarin and limonin significantly increased after wine-pro-
cessed ,and show positive correlation with the treatment of dysmenorrhea after wine-processed. This study initially clarified the
pharmacodynamic material basis of Euodiae Fructus before and after wine-processed in the treatment of dysmenorrhea, which

provided an experimental basis for the clinical application of wine-processed Euodiae Fructus.
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Table 1 ~ Sample information of Euodiae Fructus
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Total ion chromatogram of the blood-absorbed components of Euodiae Fructus in positive and negative ion modes
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Fig.2  Total ion chromatogram of the blood-absorbed components of wine-processed Euodiae Fructus in positive and negative ion modes
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Table 2 Identification information of five blood-absorbed component from Euodiae Fructus and wine-processed Euodiae Fructus
\ o s AN R Y ;
No 1 (min) Compound Ton mode Measured Molecular rror Secondary Source
’ R value formula ( x10°)  fragment ion (m/z)
2 8.327 el ? [M+H]* 163.0389 CoHg 05 0.01 135.043 7.121.050 9 A= &b/l
7-Hydroxycoumarin
WP PR ) S
3 8.653 . [M-H] 179.035 2 CoHg O, 0.71  179.0352.135.045 2 A& &/
Caffeic acid
A RER . o
5 11.436 L*M_ﬁ [M-H]-  463.0889  Cy HyOpy -1.15 271.029 4 A /T
Hyperin
L s L A
10 18.532 M**W [M+H]* 302.1291 C,H N0 0.74 286.202 1 A /R
Dehydroevodiamine
12 26.566 ﬁﬁ;‘f [M+H]* 471.2013  CyH;04 0.35  425.196 0.161.059 4 A& /T8 il 5
TR LS4 30 3 5 5% R o] L 3
Note ; All blood-absorbed components are identified by comparison with reference substance.
x3 REVEEMMBEH R 12 MEFLEWERR
Table 3 Peak areas of 12 common compounds of raw and wine-processed Euodiae Fructus
o S ES T SR T
K5 DB ] Euodiae Fructus Wine-processed Euodiae Fructus
No. tg (min)
Sl S2 S3 4 S5 n 2 I3 J4 5
1 4.054 10 022.63 22 939.45 14 337.68 13 610.28 14 921.28 25202.53 28 601.72 19 334.52 26 545.63 25 813.11
2 8.327 70 621.47 70 519.47 37 430.19 60 211.19 80 064.56 72 552.36 84 519.47 75317.01 64 692.41 80 259.21
3 8.653 30 328.29 30 104.09 35577.99 40 601.85 31465.73 35306.22 34 815.74 41 125.1 30558.21 40 355.22
4 9.334  40023.02 39365.54 31792.78 75990.17 45 858.03 35325.73 40 189.49 55 370.88 34 245.45 50 096.91
5 11.436 30 746.85 30209.21 35755.01 31054.13 31 642.82 34 758.59 34 927.07 44 269.28 30 629.94 40 969.44
6 12.446 31 877.44 30277.39 30597.72 49 549.69 31 767.51 32 136.99 33 267.75 41 120.92 28 938.53 43 647.75
7 16.321 5371.62 5078.37 5118.05 5070.12 2489.59 5271.62 5224.20 6132.27 5222.89 5700.64
8 17.484  19927.06 21 186.77 20940.75 22 742.68 18 365.89 21 950.06 23 727.94 25318.4 21225.73 22030.97
9 18.187 83 010.59 85 255.58 94 720.83 89 619.65 80 066.78 86 773.22 91 529.97 85990.11 91372.72 81 141.18
10 18.532 82443.56 80912.92 89 793.78 84 691.38 80 652.75 84 150.85 82 611.03 84 363.20 99 870.58 79 404.83
11 25.417 37 544.98 30 104.89 31 029.62 85771.30 60 853.77 31441.32 81961.48 34 776.39 38 771.30 65 396.17
12 26.566 41 401.08 75696.44 42 926.38 77 605.09 80 250.58 79 631.68 70 141.80 85 575.42 86 392.35 90 518.67

2.2.2 R FKIBH B E A TNF-a, PGE2 . PGF2a 4~
SRR A

WK i, 5 1E 4 i, B 4] K R i
TNF-a \PGF2a 1 i & FH s (P <0.01) ,PGE2 &%
NP <0.01) ; SR i, SRASB A Sl rp
PGE2 & TFE (P <0.01) , TNF-ao, PGF2a 7E25 2
JE A I REATG , {EL A D 22 S 5 SR 2R B ] it 4 vf TN -
a PGF2a F K (P <0.01 3 P <0.05), PGE2
SRDFETE(P<0.01) ; HYEZ %5 & 41+ TNF-

o PGF2a 7KW S FEAK (P <0.01) ,PGE2 Y& k38
(P <0.01) ;55 4E 520 Fo s, 52 48 90T i ih 4 o
TNF-a & 5 FFER(P <0.05) ,PGE2 & i B & THE (P
<0.01),
2.3 REEBEHNEATBER2RARNILEHXR
12 FH R A6 I B 15 43 ) ek S 2 8 A iy TG o1
H 12 AN A e g 6 1 R 9 440 24 R B LA IR B
HUAEAR ]  TNF-o . PGE2 .\ PGF2ar 1 CHE BE #6474
M, 2545,
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Fig. 4 Effect of Euodiae Fructus before and after wine-processed on writhing response in rats with dysmenorrhea(; +s,n=5)
TE: Con. IEH 21 ; Mod. BRI EF. SRARBA: G 41 WEF. SRASHIN ) i 21 ; Rot. il EL . 5 Con ZLILEL, * * P <0.01; 15 Mod 411L4L,"P <
0.05,"P <0.01;5 EF H#,%P <0.05,%P <0.01, F[d, Note:Con. Control group;Mod. Model group, EF. Euodiae Fructus group, WEF. Wine-

processed Euodiae Fructus group, Rot. Rotundine group. Compared with Con group, * * P <0.01 ; Compared with Mod group,*P <0.05,*P <0.01;
Compared with EF group,¥P <0.05,%P <0.01 ,the same below.
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Fig. 5 Effect of Euodiae Fructus before and after wine-processed on TNF-a, PGE2,

PGF2« in rats with dysmenorrhea( PR ,n=35)
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Table 4  Correlation degree between blood-absorbed components of Euodiae Fructus and

pharmacodynamic indicators of treating dysmenorrhea

WAFKILE Grey correlation degree

=)
Pea mumber U AIRTE R TNF-a PGE2 PGR2a
Writhing number Writhing latency
1 0.775 2 0.759 4 0.756 2 0.766 3 0.748 1
2 0.698 4 0.701 7 0.702 0 0.702 3 0.6730
3 0.7853 0.807 2 0.775 9 0.786 0 0.807 4
4 0.662 1 0.665 7 0.660 0 0.664 2 0.674 5
5 0.8712 0.942 4 0.8759 0.887 17 0.892 1
6 0.736 0 0.713 0 0.723 5 0.7217 0.739 6
7 0.690 0 0.698 8 0.699 4 0.707 1 0.703 3
8 0.889 4 0.798 2 0.848 9 0.873 3 0.8652
9 0.889 4 0.872 9 0.8750 0.880 3 0.884 4
10 0.8915 0.879 4 0.910 8 0.918 5 0.917 8
11 0.538 5 0.544 7 0.510 4 0.507 7 0.512 6
12 0.616 9 0.584 1 0.5850 0.586 1 0.584 1
x5 RERWEHAMNMEDSETBELUFERNXKE
Table 5 correlation degree between blood-absorbed components of wine-processed Euodiae
Fructus and pharmacodynamic indicators of treating dysmenorrhea
IREKIKE Grey correlation degree
252
Peak number G RS TNF-a PGE2 PGF2a
Writhing number Writhing latency

1 0.8917 0.837 17 0.866 7 0.844 5 0.856 7
2 0.839 4 0.864 9 0.8155 0.821 8 0.795 2
3 0.741 6 0.789 5 0.759 3 0.792 3 0.8019
4 0.614 6 0.669 8 0.6329 0.663 7 0.6722
5 0.713 3 0.782 0 0.718 4 0.748 9 0.758 0
6 0.663 2 0.7133 0.672 8 0.707 6 0.715 4
7 0.820 8 0.8423 0.8269 0.862 4 0.858 0
8 0.870 3 0.862 9 0.849 9 0.8922 0.8355
9 0.925 4 0.860 0 0.908 8 0.900 2 0.900 3
10 0.8332 0.799 4 0.8425 0.853 1 0.880 0
11 0.462 2 0.498 8 0.473 4 0.484 5 0.4755
12 0.810 4 0.828 1 0.796 9 0.820 7 0.8619
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Table 6 Comprehensive Score of the grey correlation degree between the blood-absorbed components and the

dysmenorrhea efficacy indicators of raw and wine-processed Euodiae Fructus

] 1 e o e
i S RREREARSY 1%, e e He%, 51
Peak number Correlation score of Ranking wine-processed Ranking Variarion
Fuodiae Fructus Euodiae Fructus

1 0.530 9 6 0.542 5 1 51

2 0.457 7 9 0.5275 2 71

3 0.578 4 5 0.490 1 7 2

4 0.433 3 10 0.481 3 9 11

5 0.690 0 1 0.503 1 5 4]

6 0.504 2 7 0.4855 11 4

7 0.460 4 8 0.489 2 8 -

8 0.607 7 4 0.478 2 10 61

9 0.666 1 3 0.522 4 3 -

10 0.671 4 2 0.500 8 6 4

11 0.297 3 12 0.476 0 12 -

12 0.358 6 11 0.520 7 4 71
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