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Abstract: Toxic traditional Chinese medicines (TCMs) are important components of clinical medications. The understanding of the
toxicity associated with toxic TCMs has steadily improved. To ensure their safe use, various methods have been developed, including
processing to reduce toxicity, compatibility adjustments to reduce toxicity, medication based on syndrome differentiation, as well as
control of dosage size and duration. Wuzhuyu (Euodiae Fructus) is a commonly used TCM with “low toxicity”. It is frequently
employed to alleviate pain associated with liver cold and gi stagnation, as well as to relieve diarrhea caused by spleen-stomach
weakness. Modern pharmacological studies have demonstrated the anti-inflammatory, antitumor, and cardioprotective effects of
Euodiae Fructus. However, Euodiae Fructus has been acknowledged as a toxic TCM in numerous classical medical texts from ancient
time and has been substantiated as hepatotoxic by contemporary studies. To ensure the continued safe use of Fuodiae Fructus, it is
crucial to have a comprehensive understanding of the TCM toxicity and its associated detoxification measures. This review article

provides an overview of the chemical composition, pharmacodynamics, adverse reactions and toxicity, and pharmacokinetics of
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Euodiae Fructus. Additionally, the potential reduction of the TCM toxicity through TCM compatibility is also discussed. For those

toxic TCMs that exhibit prominent therapeutic effects, have well-defined toxic effects, and whose toxicity can be mitigated or alleviated

through certain methods, thorough research should be conducted to establish the technical conditions for their safe clinical use and

enable their continued application in clinical treatment. This could potentially expand the range of therapeutic options available in

TCM.
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Table1 Chemical composition of Euodiae Fructus

Ikl P4 hc4 1l BZEVER
R (alkaloids)
GRS E P8, (indoles, 101~151)
101  acetonylevodiamine PR R 2 CoH2iIN3O2 7
102  bouchardatine Ci7HuN;O2 7
103 B-carboline B-RUE K CuiHsN: 8-9
104  carboxyevodiamine PR A R BT C0Hi7N3O03 7,9
105  dehydroevodiamine FE R Ci9H15N30 7,9
106  N-demethylevodiamide 25 F RSB % CisHioN;O 7.9
107  dievodiamine CRRRGIN C3sH30N6O2 7,10
108  dihydrorutaecarpine AR IR, CisH15N30 79,11
109  (7R,85)-7,8-dihydroxyrutaecarpine (7R,88)-7,8- _F5 3 - 52 25 B YK, CisHisN303 7,9
110  evodamide A Ci9H1sN3O2 9,11
111 evodiagenine CioHi3N3O 10
112 (+)-evodiakine CioH17N305 7,12
113 (-)-evodiakine CioHi7N3O0s 7,12
114  evodiamide e A CioH2N;O 7,9
115 evodiamine SR C19H17N30 7,9,13
116  evodianinine R T, C19H13N30 79,14
117  evollionine A Ci9H15sN3O2  7,14-15
118 evollionine B C20H19N3Os 7,15
119 N-formyldihydrorutaecarpine N-FR T — S R 2 B8 IR CioHisN302 7.9
120 goshuyuamide I R 1 CioHpoN3O 7,9
121  goshuyuamide II R R CioH17N302 7.9
122 hortiamine o7 = e C20H17N3O2 7,9
123 (7R,8S5)-7-hydroxy-8-ethoxy-rutaecarpine (7TR,8S)-7-F25L-8- A FE- RIEFIR C20H17N3O3 7,9
124 10-hydroxyevodiamine 10-F2 5L S ZEBEIR CioHi7N:O2 7
125  13b-hydroxyevodiamine 13b-F2 2 RS CioHiIN;02 7
126  2-hydroxy-1-(1H-indol-3-yl)-ethanone 2-$23E-1-(1 H-M5|We-3-38) 2. T C10HoNO2 13
127 (7R,85)-7-hydroxy-8-methoxy-rutaecarpine (7R,8S)-7-F2 4k -8-FISA L RAIIIE  CioHi1sN30s 7,9
128  13b-hydroxymethylevodiamine 13b-57 F B R 5 B B C2oH19N302 7
129 1-hydroxyrutaecarpine -2 5 R BT CisHi3N302  7.9,14
130 3-hydroxyrutaecarpine 3-JR I AT CisHi3N302  7,9,11
131  7B-hydroxyrutaecarpine 7B-FAHE I IR CisHisN3;O2  7,9,13
132 10-hydroxyrutaecarpine 10~ 4 S 2K B CisHisNsO2 7,9
133 (S)-7-hydroxysecorutaecarpine CisHisN3Os 7.9
134 5-methoxy-N, N-dimethyltryptamine N,N-Z FH-5-F A A ta iz CisHisN2O  7,9,14
135  10-methoxygoshuyuamide-II C20H19N3O3 9,11
136  6-methoxy-N-methyl-1,2,3,4-tetrahydro-B-carboline ~ 6-F 4 FE-N-HF£-1,2,3 4-WUS-B-HEMk  CisHisN2O 7,914
137  5-methoxy-N-methyltryptamine 5-H AR -N-H B i C12H16N20 7,14
138 10-methoxyrutaecarpine 10- FF 4k 5% 2 8 ik CioHisN3O2 7
139 13-methyl-13H-indolo[2',3":3,4] Ci19H13N30 7
140  N-methyltryptamine N-F B A i CnHiaN2 7,14
141 rhetsinine R T CioHiIN3O2 7,9
142 rutaecarpine SRS IR CisH13N30 7,9,13
143 rutaecarpine-10-O-B-D-glucopyranoside SRS IRIN-10-0-B-D-78 & pl Co4H23N307 7,14
144 rutaecarpine-1-O-B-D-glucopyranoside SRS IRAN-1-0-B-D-H E HEH C24H23N307 7,9
145  rutaecarpine-10-O-rutinoside R IRIG-10-0- 2 FFETF C3oH33N3O1 7,14




PER 20244E3 8 B55% B 6 Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6 - 1815
18

s HXLH & TR BHELW

146 1,2,3,4-tetrahydro-1-oxo-carboline 1,2,3,4- DY 5~ 1-B5-B-IH: ik C11H10N20 8,9

147 wuchuyuamide I CioHi7N304 7.9

148  wuzhuyurutine A Ci7HuN;O2 7

149  wuzhuyurutine B Ci7HuN;O3 7,9

150  wuzhuyurutine C CisHisN303 7,17

151  wuzhuyurutine D Ci7HuN;Os 7,17

WE IR Y88 (quinolones, 161~228)

161 atanine i £ 7 CisHi7NO2  7,9,13

162  dihydroevocarpine TEREE R C23H3sNO 7,9

163  euocarpine A C21HNO2 7

164  euocarpine B C21H27NO2 7,19

165 euocarpine C C23H31NO2 7,19

166 euocarpine D C23H31NO2 7,19

167 euocarpine E CioH2sNO+ 7,19

168  evocarpine SEZE B C23H33NO 7.9

169 evollionine C CisH19NO3 15

170 4-hydroxy-3-(3-hydroxy-3-methylbutyl)quinolin- ~ 4-332J5-3-(3-F25L-3- FHEL T 2 MEMR-2(1LH)-F  CisHioNOs 16
2(1H)-one

171  2-hydroxy-4-methoxy-3-(3'-methyl-2'-butenyl)- 2-¥2%E-4-FEIE-3-(3 - £E-2- T 2E)-E i CisHNO2 9
quinolone

172 8-hydroxy-4-methoxy-3-(3-methyl-2-en-1-yl) 8- -4- H 4 ik -3-(3- HH 2L -2- 05 - 1- ) B k- CisHiZNOs 11
quinolin-2(1H)-one 2(1H)-FH

173 3-(3-hydroxy-3-methylbutyl)-4-methoxyquinolin- 3-(3-J&3E-3-FHE | 38)-4- A MR- 2(LED)-B  CisHioNO3 16
2(1H)-one

174 (S)-3-(2-hydroxy-3-methyl-3-en-1-yl)-4- (S)-3-Q2-FAFE-3- FH FE-3-475-1-56)-4- A L k- CisHIINOs 11

methoxyquinolin-2(1H)-one 2(1H)-fid

175  4-methoxy-3-(3-methylbut-2-en-1-yl)-2-quinolone-  4-F 4 3-3-(3- FH 26 T 2L -2-J-1-28)-2- 18 i/ - C21H7NOs 9
8-0-B-D-glucopyranoside (quinolone B) 8-O-B-D- Nt i 48] %1 W5

176  1-methyl-2-[7-carbonyl-(E)-9-tridecenyl]-4(1H)-  1-H3E-2-[7-FRFE-(E)-9-+ = FE]-4(LH)-ETEE  CHsINO2 7,17
quinolinone

177  1-methyl-2-[6-carbonyl-(E)-7-tridecenyl]-4(1H)-  1-FJE-2-[6-FHE-(E)-7- T =IFFE]4(1H)-E U CsHaiINO2 17
quinolone

178  1-methyl-2-[6-carbonyl-(E)-4-undecenyl]-4(1H)-  1-H3E-2-[6-FkIE-(E)-4-+—IfFE]-4(LH)-ETEE]  CaHoNO2 7,17
quinolinone

179 1-methyl-2-decyl-4(1H)-quinolone 1-FE3E-2- TR 28 54 (LH)-M TE B C20H29NO 7,19

180  1-methyl-2-[7,9-dihydroxy-(Z)-8-tridecenyl]- X% 3k 52 2 88 - i Tl C3H:NOs 18
4(1H)-quinolone

181  1-methyl-2-[(Z)-5"-dodecenyl]-4(1 H)-quinolone 1-F3&-2-[(Z)-5'-+ )@ 3L ]-4(1 H)- M i B C22H31NO 7,9,19

182 1-methyl-2-dodecyl-4(1H)-quinolone 2-+ = - AL H)-ME R C22H33NO 7,9,19

183  1-methyl-2-ethyl-4(1H)-quinolinone 1-F 5E-2- 2,34 (1 H)-M 5 Ci2HisNO 19

184  1-methyl-2-[(9E,13E)-9,13-heptadecadienyl]-  1-HFE-2-[(OF,13E)-T- L JfHE]-4(1H)-%E#%E  CosH3oNO 7.9
4(1H)-quinolone

185  1-methyl-2-heptyl-4(1H)-quinolone 1- B JE-2- 1F B k-4 (1 H)- W 5 ) Ci7H23NO 7,9,19

186  1-methyl-2-hexadecyl-4(1H)-quinolone 1- -2 7N Je 34 (1 H) - 5 il CasHa1NO 7.9

187  1-methyl-2-[4-hydroxy-butyl]-4(1H)-quinolone 1-F 3&-2-[4-F83&- T 3]-4(1 H)-"E P& R CisHi7NO2 14

188  1-methyl-2-[15-hydroxyl-pentadecyl]-4(1H)-  1-HFE-2-[15-F2 -+ FL ke IR -4 (1 H)-WE 17 R CasH3oNO2 7
quinolinone

189  1-methyl-2-[7-hydroxy-(E)-9-tridecenyl]- 1-FJE-2-[7-234(E)-9-+ =J#3E)-4(1LH)-ME% T CsHsNO2 — 7,9,18
4(1H)-quinolinone

190  1-methyl-2-[12-hydroxy-tridecyl]-4(1H)- I-FRE2-[12- -+ = e -4 H)-HE% R CsHasNO2 7,9

quinolone
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191  1-methyl-2-[13-hydroxy-tridecyl]-4(1H)- 1-FAE2-[13-38 8-+ = i3 -4(1LH)-WE 3B CsH3sNO2 - 7,17
quinolone

192 1-methyl-2-[7-hydroxy-(E)-9-undecenyl]- 1-FEE2-[7- 2 (E)-9-+— WL -4 H)-E1% - CaiHoNO2 18
4(1H)-quinolone

193 1-methyl-2-[7-hydroxy-undecyl]-4(1H)- 1-FRIE-2-[7-F2 Jk - — Ke FE]-4(1 H)- W 145 T C2iH3INO2 18
quinolone

194 1-methyl-3-[ 1-methyl-4(1 H)-quinolone-yl]- 1- B 5 -3-[ 1- B B -4(LED)- W5 R R ) A IR CuHisNOs 9
propanoate (quinolone A)

195  1-methyl-2-[(Z)-4-nonenyl]-4(1H)-quinolone  1-Ff3£-2-[(2)-4- T 31-4(1 H)-HE 4 TR CioHasNO 7.9

196  1-methyl-2-nonyl-4(1H)-quinolone 1-FR3E-2-TF T 5E-4( 1 H)-ME VA CioHNO  7,9,19

197  1-methyl-2-octyl-4(1H)-quinolone 1-FR 32 T S L -4(LH)-ME VA B CisH2sNO  7,9,19

198  1-methyl-2-[10-oxoundecyl]-4(1H)-quinolinone ~ 1-F 3&-2-[10-+— i ]-4(1 H)-"E 5 C21H2oNO2 7

199  1-methyl-2-[(6Z,9Z,12F)-6,9,12-pentadecenyl]- 1- B 3& -2-[(6Z,9Z,12E)-6,9,12- 1 H = i % ]- CasHuNO 7
4(1H)-quinolinone A(1H)-WE 1 i

200 1-methyl-2-[(Z)-5-pentadecenyl]-4(1H)- 1-F3E-2-[(2)-5-+ T B ]-4(1LH)-n& T R CsH3NO 7,9
quinolone

201  1-methyl-2-[(Z)-6-pentadecenyl]-4(1H)- 1-FIE-2-[(2)-6- M HE]-4(LH)- 5 B CsHyNO 7.9
quinolone

202  1-methyl-2-[(Z)-9-pentadecenyl]-4(1H)- 1-F3E-2-[(2)-9-+ F M HE]-4(LH)- TE B CsHyNO 7.9
quinolone

203 1-methyl-2-[(Z)-10-pentadecenyl]-4(1H)- 1-F 3L 2-[(2)-10-1 Tl 3] -4(LH) -/ 5 TR CsHyNO 7.9
quinolone

204  1-methyl-2-[(6Z,92)-6,9-pentadecenyl]-4(1H)-  1-H 3£-2-[(62,92)-6,9- 1 F —Jfi 3£ -4(1H)-" CasH3sNO  7,9,19
quinolone i

205 1-methyl-2-[(3E,6Z,97)-3,6,9-pentadecenyl]-  1- H 3 -2-[(3E,62,92)-3,6,9- + . = M £ ]-4 CasHuNO 18
4(1H)-quinolone (1H)-W& 5 i

206 1-methyl-2-[(6Z,9Z,127)-6,9,12-pentadecenyl]- 1- F & -2-[(62,92,122)-6,9,12- + T = }% %&£ ]- C2sH33NO 9,21
4(1H)-quinolone 4(1 H)-WE 1 il

207 1-methyl-3-[(7E,9E,127)-7,9,12-pentadecenyl]- 1- B 3& -3-[(7TE9E,122)-7,9,12-+ H = # 3£ - CsHuNO 20
4(1H)-quinolone 41 H)-WE 1 il

208  1-methyl-3-[(7E,9E,11F)-7,9,11-pentadecenyl]- 1- F 3£ -3-[(7E,9E,11E)-7,9,11-+ F = 4% 3£ ]- CasH:NO 20
4(1H)-quinolone 41 H)-WE 5 e

209  1-methyl-2-[(3E,6Z,9Z,12F)-3,6,9,12- 1- F 3& -2-[(3E,62,9Z,12E)-3,6,9,12- F FL IU #& CosHsNO 18
pentadecenyl]-4(1H)-quinolone FE1-4(1H)-ME 5

210  1-methyl-2-pentadecyl-4(1H)-quinolone 1- A B2 TuJe -4 (1L H)-WE T C2sH30NO 7,19

211  1-methyl-2-pentyl-4(1H)-quinolone 1- F -2 1F [ -4 (1 H)- e v CisHoNO  7,9,19

212 1-methyl-2-[13-tetradecenyl]-4(1H)-quinolone  1-F3E-2-[13-+ U4 3] -4(1 H)-WE 45 CuH3sNO 7,9

213 1-methyl-2-tetradecyl-4(1H)-quinolone 1-FA -2 DU e Fi-4 (1 H) - V5 il CuH3NO  7,9,19

214 1-methyl-2-[(Z)-4-tridecenyl]-4(1 H)-quinolone  1-HF&-2-[(Z)-4-~ = I 2 ]-4 (1 H)-VE 085 ) C23H33sNO 7,9

215 1-methyl-2-[(2)-7-tridecenyl]-4(1H)-quinolone  1-H %£-2-[(2)-7-+ =) FE1-4(1 H)-VE 5 T CHuNO 7.9

216  1-methyl-2-[12-tridecenyl]-4(1H)-quinolone 1-FAHE-2-[12-+ = I 2 ]-4(1LH)-WE A CHuNO 7.9

217  1-methyl-2-[(4Z,72)-4,7-tridecenyl]-4(1 H)- 1-F 5E-2-[(42,72)-4,7-+ = )& Bk 1-4(1H)-" CxsHsNO 7,9
quinolone i

218 1-methyl-2-[(4Z,7Z,10E)-4,7,10-tridecenyl]- 1- 5 -2-[(4Z,7Z,10E)-4,7,10- + = = #i 2 ]- C»sHuNO 18
4(1H)-quinolone 41 H)-ME 5 TR

219 1-methyl-2-[(1E,4Z,7Z,10E)-1,4,7,10-tridecenyl]-  1- F! 3& -2-[(1E,4Z,7Z,10E)-1,4,7,10- + = P4 & CxHNO 18
4(1H)-quinolone FE-4(1H)-ME % R

220  1-methyl-2-[(1E,5Z)-1,5-undecenyl]-4(1H)- 1-H 3 -2-[(1E,52)-1,5-+F — Z i £ ]-4(1H)-"%& CaHoNO 7
quinolinone R

221  1-methyl-2-[(E)-1-undecenyl]-4(1 H)-quinolone 1-FHE-2-[(E)-1-+— W3t 1-4(1H)¥E T C2iHoNO 7.9
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222 1-methyl-2-[(Z)-5-undecenyl]-4(1H)-quinolone 1-FF-2-[(2)-5-+— I FE]-4(1LH)-H358] CaiHNO 7,9
223 1-methyl-2-[(Z)-6-undecenyl]-4(1H)-quinolone 1-FF-2-[(2)-6-+— I FE]-4(LH)-Hi68] CaiHNO 7,9
224 1-methyl-2-[(Z)-8-undecenyl]-4(1H)-quinolone 1-HFE-2-[(2)-1-+— I 5 ]-4 (LH) V& T4 ) C21H9NO 21
225  1-methyl-2-[(1E,4Z,7Z)-1,4,7-undecenyl-4(1H)-  1-F 2 -2-[(1E,42,72)-1,4,7-F — =M #:]-4 CaHasNO 18
quinolone (LH)-ME
226  1-methyl-2-undecyl-4(1H)-quinolone 1-F k-2 — e hk-4(LH)-ME A IR C2HsINO  7,9,19
227 2-undecanone-10-4(1H)-quinolinone 2-F— Lt li-10"-4(1 H)-M4 v i C0H2NO2 7
228 2-undecyl-4(1H)-quinolinone 2-F—hEF-4(1 H)-WE % R C20H20NO 7
WIS A% (quinolines, 231~237)
231 dictamnine ST C12HoNO2 13
232 evodine R E CisHioNOs 9
233  evolitrine LY N E-30 Ci13H11NO3 9,13
234  evoxoidine e T CisHioNOs 14
235  6-methoxydictamnine 6- FF 48 22k 1 B Ci3HuNOs 13
236 ribalinine A 7 CisHiINOs 9
237 skimmianine e CisHi3NOs  7,9,13
HHUIEEAYIHE, (organic amines, 241~251)
241 evodiamide A C20H19N305 7,23
242 evodiamide B Ci9H16N4O2 7,23
243 evodiamide C C37H32NeOs 23
244  evodiaxinine C20H1sN3O  7,9,23
245  evodileptin B Ci7H17NOs4 24
246  N-trans-p-hydroxycinnamoyl-p-hydroxyphenethylamine N- 2 2 3 A AR BRI - X 6 3 45 2 1% Ci7Hi7NOs 13
247  N-cis-p-hydroxycinnamoyl-p-hydroxyphenethylamine  N-JI 2 ¥ 38 P RE R - % $2 L 5K £, % CiyHi7NO: 13
248  2-methylamino-benzamide N-FR 800 2 5 2% R T i CsHioN2O 7
249  synephrine RPN CHiNO2 7.9
250 wuchuyuamide III RN T CisHi17N303  7,9.,23
251 wuchuyuamide IV RN IV CioHi7N30s 7,9
WY e FR SR AE Y% (acridons, 261)
261 melicopidine B E Ci7HisNOs 22
NERS A0, (purines, 271)
271 caffeine i[5z CsHioNsO2 25
=52 (triterpenes)
PP %2 (limonoids, 301~330)
301  6a-acetoxy-5-epilimonin 60- LA IE-5-RITHE S R CasH32010 7.9
302  6p-acetoxy-5-epilimonin 6B- LR H B -5- R R CsH32010 7.9
303  7p-acetoxy-5-epilimonin TB- LR -5- R AT R C2sH32010 20
304  6a-acetoxy-12a-hydroxyevodol 60- 7R A JE- 1 20-F2 2 52 2K 4 P G B Ca2sH32011 16
305 clauemargine L C26H3008 9,20
306 dehydrolimonin FENTE R C26H280s 7
307 euodirutaecin A C26H2s011 9
308 euodirutaecin B C26H2s011 9
309 evodirutaenin C26H25011 7,29
310  evodol SRR DA B CaeH2sOo 7.9
311 evolimorutanin R EIE T CasH36011 9
312 evorubodinin C27H32010 9
313 graucin A s C2H30010 22
314 19-hydroxy methyl isoobacunoate diosphenol C27H32010 9,20
315  6P-hydroxy-5-epilimonin-17-B-D-glucopyranoside C32H42015 7
316 120-hydroxyevodol 120-F25E 5206 N R I C26H28010 7,9,22
317 120-hydroxylimonin 120-FR AT T 3R C26H3009 7,9,22
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318 120-hydroxyrutaevin 120- ¥ R R Ca6H30010 7,9
319 isolimonexic acid Ca6H30011 26
320 isoobacunoic acid C26H3208 16
321 jangomolide pnvE R HE R CaH250s 7,9
322 limonin g & CasH3008  7,9,22
323  limonin diosphenol-17-B-D-glucopyranoside C32Ha0O15 18,27
324 nomilin C28H3409 7,28
325 obacunone FE AR C26H3007 7,9
326 obacunonsaeure C26H3208 16
327 7Ta-obacunyl acetate C28H3409 16
328 rutaevine R C26H3009 7.9
329 rutaevine acetate R R LRI C2sH32010  7,9,22
330  shihulimonin A ARITER A Ca6H30010 7.9
Hofth (341~345)
341 1B,4p-dihydroxyeudesman-11-ene CisHxsO2 26
342  evoditrilone A C29Ha40O 7,28
343  evoditrilone B C29Ha40O 7,28
344 oleanolic acid R R C30HasO3 7,28
345 taraxerone V2 B P C30Ha4s0 25
IKEIZE (flavonoids)
WEHEEZE (flavonols, 401~424)
401 epimedoside C EFEEC CaHasOn - 9,26
402 isorhamnetin FRAR CieH207 7.9
403  isorhamnetin-3-0-B-D-galactoside R REER-3-0-B-D- LI C2H2012 79,14
404  isorhamnetin-3-O-B-D-glucopyranoside B2 E-3-0-B-D-F B BT C22H2012 7,930
405 isorhamnetin-3-O-rutinoside FRER-3-0-EH/ T C2sH32016  9,14,30
406 isorhamnetin-3-rutinoside-4'-glucoside FRER-3-0-EFW-4-0-B-D-HEFEH  C4HaO2 18
407  isorhamnetin-3-O-sambubioside FRZER-3-0-F A C7H30016 18
408 isorhamnetin-3-O-B-D-xylopyranosyl(1—2)-B-D-  FRZEZ-3-0-B-D-KHE(1—2)-B-D-H G HEH Co7H30016  7,30-31
glucopyranoside
409  isorhamnetin-3-O[2-O-B-D-xylopyranosyl-6-O-a- & f 28 & -3-0-[2-O-B-D- K ¥# -6-O-0a-L- it C33Ha0020 30
L-rhamnopyranosyl]-B-D-glucopyranoside ZE K -B-D- i & HE
410  limocitrin-3-O-B-D-glucopyranoside FPAF 8 R -3-0-B-D- 1 & Hi CH24013  7,9,30
411  limocitrin-3-O-rutinoside R R-3-0-ETHWHE CoH34017  7,9,30
412 limocitrin-3-O-B-D-xylopyranosyl(1—2)-B-D- FrF I ER-3-O-p-D-ARBE(1—2)-p-D-Hi & ¥ H  CasHO17  7,30-31
glucopyranoside
413 limocitrin-3-O-[2-O-B-D-xylopyranosyl-6-O-0-L-  ¥7 15 3 & -3-0-[2-0-B-D- K § -6-O-a-L- i C3aH42021  7,30-31
rhamnopyranosyl]-B-D-glucopyranoside 2K -B-D- 7 & HE
414  narcissin KA C2sH32016 7
415 phellodensin F C26H30010 26
416 quercetin Wit iz & CisHioO7 7,9
417  quercetin-3-O-o-D-arabinopyranoside Wik Bz 25 -3-O-a-D- M g K] 437 A1 p C20Hi1s011  7,18,31
418  quercetin-3-O-B-D-galactoside (hyperoside) Rt S5 C21H20012  7,9,14
419  quercetin-3-O-B-D-glucopyranoside (isoquercitrin) 47 & C21H20012 7,9,30
420  quercetin-3-O-B-D-glucoside-7-O-o-L-thammanoside  # 7 2-3-0-B-D-E H B -7-0-0-L-FRZHELF  CosH30016 18
421 quercetin-3-O-sambubioside Wi 7 25-3-O- S A XU Ca6H28016 18
422 quercetin-3-O-B-D-xylopyranosyl(1—2)-p-D- Wi 7 25-3-0-B-D-A M (1-2)-B-D-F & B CasH3sO017 30
glucopyranoside
423  rutin I=mN C27H30016 7,9
424  syringetin-3-O-glucoside THE-3-0-EF/ CH34017 14
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2 (flavonoids, 431~434)

431 chrysoeriol-7-O-rutinoside

432 diosmetin-7-O-B-D-glucopyranoside
433 diosmin

434  tricin-7-O-B-D-glucopyranoside
AR (flavonones, 441~443)
441 epimedoside C

442 evodioside B

443  hesperidin

A GERARE2E (flavanonols, 451)

451 ampelopsin-7-O-B-D-glucoside

W HEREZE (flavanols, 461)

461 catechin

R (essential oils)

HH% (monoterpenoids, 501~513)

501
502
503
504
505
506
507
508
509
510
511
512
513 g-terpinene

£5205 (sesquiterpenes, 521~539)
521 (+)-o-bisabolol

522 vy-cadinene

523
524
525
526
527
528
529
530
531
532
533
534
535
536

3-carene
(Z)-carveol
cosmene
isocarveol
limonene dioxide
linalool
myrcene
(E)-ocimene
(Z£)-ocimene
phellandral
a-pinene
B-terpinene

d-cadinene

a-caryophyllene

B-caryophyllene

caryophyllene oxide

cubebene

B-elemene

d-elemene

elixene

3,7(11)-eudesmadiene

B-eudesmene

a-farnesene

farnesyl alcohol

germacrene
1,2,3,4,4a,7-hexahydro-1,6-dimethyl-4-(1-methylethyl)-

naphthalene

537
538
539 viridiflorol

fgWii% Caliphatics, 541~550)
541 3,4-dimethyl-2,4,6-octatriene

o-selinene

spathulenol

FIRAK-T-O- = FHELF

T AR K -7-O-B-D-PH i 3 26 W LF
F AR

B 75 K -7-0-B-D-%i i Wi EF

5
T K -7-0-B-D- % i EF

LR

3-EE 4
(2)-FHhE
W WA
ST BE
AT
B EE

ERE
(E)-% i
(2)-% ¥
A

o- TR M
B-F2 i I
g-HA T A

(H)-0-KZjlE
AR VN Y
S- LA 1 I
a- A 1T I
B-A T
ANE T
BEVE Al
B-Mi I
3-Mi A I
H&ME
2 P SO s e
B-Aiz - I
a-% Je S
%l
sy
1,2,3,4,4a,7- /N @Ak -1,6- — FF 3 -4-(1-FF 3
5%
o7 T I
e o A e
gAEE T2

34-ZHHEE2.4,6-F =

C2sH32015
C22H220mn
C2sH32015
C23H24012

Ca6H30010
C32H40015
CasH34015

C21H22010

C15H1406

CioHi6
CioHi160
CioHia
Ci1oH160
CioH1602
CioH150
CioHie
CioHi6
CioHi6
CioHi160
CioHie
CioHie
CioHie

Ci5sH260
CisH2a
CisH2a
CisH2a
CisH2a
Ci15H240
CisHoa
CisHoa
CisH2a
CisH2a
CisH2a
CisH2a
CisH2a
Ci15H260
CisH2a
CisH2a

Ci5Haa
C15sH240
C15H260

CioH14

7,9,14
7

7,14
26

32
32
33

18

26

9,34-35
9,34-35
35
34
35
35

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

35
35
35




- 1820 - PER 20244E3 8 B55% B 6 Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6
18

T XA & a1 BER
542  2-dodecen-1-ylsuccinic-anhydride + EIET R CisH2603 35
543 2-hendecanone 2-+—H CuH220 35
544  6-methylhepta-3,5-dien-2-one 6-FJk-3,5-1% — )2 CsHi20 35
545 methylpalmitate FRAEIR PP T Ci7H3402 35
546 2,4,6-octatrienal 2,4,6-3F = JilE CsHi100 35
547 2-pentadecanone 2-1 F. C15H300 35
548 santolina triene KW R =W CioHie 34
549 1,2,4,4-tetramethyl-1-cyclopentene 1,2,4,4-JU B -1 34 0 0 CoHis 35
550 2-tridecanone 2-+ =i Ci3H260 35

F5 7% (aromatics, 561~563)
561 2,5-dimethylacetophenone 2,5-ZFIR L CioH120 35
562  2,2"-methylenebis(4-methyl-6-butylphenol) 2,2-WP FHHERL-(4-F BE-6-80 T 22K My)  CasH3s02 35
563  o-cymene AR~ TR A R CioHi4 34

HHLEZZE (organic acids, 601~631)
601 caffeic acid W HERR CoHs04 35
602 caffeic acid methyl ester Sz i HERE i CioH100s 7
603  2-O-trans-caffeoylgluconic acid 2-0- = 7 15 78 25 B TR CisHisO1w0 7,25
604  3-O-trans-caffeoylgluconic acid 3-0- I 3X-Whn P E B 7 4 B R CisHis010 7,938
605  4-O-trans-caffeoylgluconic acid 4-0O- 2 3 - E T 5] 20 B 2 CisHis010 7,938
606  5-O-trans-caffeoylgluconic acid 5-0- 2 2 W el Tt ] 207 4 1 CisHis010 7,938
607  6-O-trans-caffeoylgluconic acid 6-0- I -0 E B 7 47 B R CisHis010 7,938
608  trans-caffeoyl-6-O-D-gluconic acid methyl ester S I ERE-6-0-D-781 % HE IR H g Ci6H20010 7,38
609  trans-caffeoyl-6-O-D-glucono-y-lactone S I ERE-6-0-D-781 % 4 4 g CisHis09 7,9
610  1-O-caffeoyl-D-glucoside 1-O-MHE % - D-78] %) B CisHisO9 7,9
611  3-O-caffeoyl-D-glucoside 3-O-MHE%-D-78 %) B CisHisOo 18
612  6-O-caffeoyl-D-glucoside 6-O-IN MM - D71 2] 4 CisHisO9 18
613  chlorogenic acid SRR CisHis0o 18
614 citric acid PR CsHsO7 7,9,14,38
615  cryptochlorogenic acid F 2 5 R CisHis0o 18
616  ethylparaben IR R 2 CoH1003 7
617 ferulic acid R BRTR CioH100s4 36
618 feruloylgluconic acid-1 il 20 1 e 26T K TR -1 Ci¢H20010 37
619 feruloylgluconic acid-2 ] 20 1 ] 26 B TR -2 Ci¢H20010 18
620 feruloylgluconic acid-3 Ri 20 T 7] 26 i -3 CieH20010 18
621 feruloylgluconic acid-4 o 20 T 7] 26 A -4 CigH20010 18
622  3-O-feruloylquinic acid 3-O-F BRI 2 T 1 Ci7H2009 18
623  4-O-feruloylquinic acid 4-O-F BRIt T 1% Ci7H2009 18
624  5-O-feruloylquinic acid 5-O-Bi 3R ME 2 TR Ci7H2009 18
625 floribundic acid C20H2405 18
626  trans-4-hydroxycinnamic acid methyl ester 2 5L R CioH100s 9
627 isocitric acid TR CeHsO7 25
628 methyl-3-O-feruloylquinate 3-O-Brl B 2 5 e FP CisH209 18
629 neochlorogenic acid Ty CiHisO9 37
630 p-hydroxycinnamic acid o F3 R R R CoHs03 7,38
631 protocatechuic acid JR LA R C7HeO4 37

HoAth 2

B[RS (anthraquinones, 701~703)
701  chrysophanol N CisHi00s 7,9
702  emodin KEEHR CisHi00s 7,9
703  physcion KB CieHi20s 7,9

RS (steroid, 711~713)
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711 B-daucosterol C35H6006 7
712 B-sitosterol B-4 &5 i CasHs500 7,36
713 B-stigmasterol B-T2 S i C29Has0 7
oAb (721~735)
721 calodendrolide Ci5Hi1604 7,37
722 catechol JLAS CsHeO2 33
723 cinchonain SR C24H2009 26
724 coniferin /N IERER C16H220s 7.9
725  6,7-dihydroxy-3,7-dimethyl-2(E),4(E)-diene-1- 6,7- —$2%E-3,7-— WIEE)AE)-—J5-1-FFE  CioHi60s4 31
octanoic acid
726 evodileptin A Ci6H160s 24
727 evolide A Ci2H1604 9
728 evolide B C11H1404 9
729 hiiranlactone E Ci6H2502 9
730 7-hydroxycoumarin T-REFEER CoHeO3 37
731 myo-inositol JilINi=S CesH1206 39
732  4-methoxybenzyl alcohol 4-H S IR H i CsHi1002 37
733  9a-methoxyl dictamdiol Ci6H200s 20
734 neoeuodiside WRRGH CyH01 37
735 syringin ETHH C17H2409 7,14

WSH N3 ML AT REEIRISGIEE,

SR LI T RS

The number is unified into three digits, and the first digit represents the class information of the compound, which is arranged in alphabetical order within the

class.

11 REEHMPBINERS

VR R AR R E. S8l
W2 Wy, EENEIESRAEYI (101~151)
WEVE S (161~228), BEANEA — L
AN (231~237) AHUIEREDI0 (241~251),
WY e F SR AP0 (261) S ERSSRAEYIE (271), R
I K2 N HRIA LR, R LA i B Ay
TERARYI R S RS T K3 . R oa |k
KAEMBMPAREENEY N RATER (115), %K
LB, (142) FIREA RN (105), FERZ B
TrEME . Hh, RGN SRR B IS 2 3
HRTIN R 25 58 RS FR AR PE RS, e e T
i TH AR E SR 2 BN SR 2R B IR Y i NS D T
0.15%, ARFE PR o FoARHAEELZ 105 WAL
WA BRI (103). R (114). REH
FEfZ 1 (1200 BB (121), F5E R0
(124, 125). FRIERFHTXHL (129~132) . R
i B HR g U R AR MR AR L N A R R B

sl (162) FIRZCHE R Mk (168). Britbz4t,
1-H - 2-F 41 H)-ME 14 TR (196). 1-H -2+ H
Y -A(LH)-"E V5B (2100 1-FF 30+ —pr k-
A(1H)-ME B (226) SR RIERZ FIR . MR

A W ) R (231) . 6-FH AR (A 6% (235),
B NS EYIIE AR (249) 25t AT L Z 1)
By e RARBE AR RN, "o “KAE
RACBE” PR RAHE” I CONER BT WO, B AT
RIVRHBE L h SRR SR 2 T IR SR 2 B
R BRI B 2 S 2R S S N, AN SR
SR B L A — 0 T ol YD SR 2 B U SR 2 B IR B
MU BEEAMMEEEL T M 1-H 5E-2-F %-
AV H)-PE VAL 1-H3 552 — K -4 (1LH)-ME v T 1Y)
TENR/NMMER KT s, RMERFERZ, Hit
BB A,

RABE A ZRERAS, U R
55 (301~330) A3, HARMEDRTE S &R
(322) MR R (328), I LIAMEE S48 N
gl (310). M (325) &, FrigiE st 2z
HHRILE (1) SR 2 B R AR Ve sy, TR S =
AFDT 0.20% A7 AR 2 — i B A
VUIR =%, [FIRT B AR S MRS, H5T o7
JREN 454~668, AT e, 8 R
AP AT NMERZE G R A 0T by
B m NS EA RS, 22908 0.74%F0 0.65%,
T RAE R TR 8 2 B BN 0.24%.
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R S R“m 5 T“ IRy 142 rutaecarpine H H H H
1 o 7 6 p—
'IOI N Rols R, R, I N mBT N0 129 1-hydroxyrutaecarpine O  H H H SN0
o E ‘3‘:4 S 115 evodiamine H H H MT\{A ¥ 130 3-hydroxyrutaecarpine g OH H _N
NS o o
it ¢+ 124 10-hydroxyevodiamine OH H f 3 131 7-hydroxyrutaecarpine H H OH H
. , 125 13b-hydroxyevodiamine H OH R7TTSTIR, -
3 132 10-hydroxyrutaecarpine | H H OH 105 dehydroevodiamine
196 1-methyl-2-nonyl-4(1H)-quinolone R = “»._"\_"N\_" N\
0 226 1-methyl-2-undecyl-4(1 H)-quinolone R = “~._ "\ _ "N

162 dihydroevocarpine R = *-.
168 evocarpine R = “~.

210 1-methyl-2-pentadecyl-4(1H)-quinolone R ="~

O/
N~ O

235 6-methoxydictamnine

322 limonin

328 rutaevine

(0]
N7 0
/‘\/\/H /‘ﬁ\j\ HO HOQ A HO' HO ~OH
\ = OH HO:Q"COOH OH

508 (E)-ocimene 509 (Z)-ocimene

613 chlorogenic acid

H 0" o~
N »Z
B b D
N ~
— Eo N~ O

103 B-carboline 231 dictamnine

161 atanine

416 quercetin R = H
ol 418 hyperoside R = galactopyranodyl
0 O 419 isoquercitrin R = glucopyranosyl

OH 423 rutin R = glucopyranosyl-thamnopyranosyl

X0 X0

HO HO,,
L_ COOH
OH Lo -

HO™ COOH OH

615 cryptochlorogenic acid 629 neochlorogenic acid

Bl REEEZEMSHGH

Fig. 1 Chemical structures of main constituents in Euodiae Fructus

RAGIHIE T A B TRy, o PAEE
FREESE (401~424) N, FHEIEES R 2 AR
. RRER. IrEERNEME G, BEES 2
ER: OFIENE. O-K¥E, WAHIER: O- k. O-
BRZHE . O-ZFH PR O-F AT XUbE . IRIBRZ MR
2 o E A 2K (416D Hit i K -3-0-a-D-tL i
B[ i AA B (417) & 22 0k H (418D St 25 (419D
BT(423). BRER (402). 7BREE-3-0--D-
PINEE (403). FRER-3-O-ZHWEE (405),
I R -3-0- /M (411) %5, 2888 (1) 3
KR bR T B, A B R0 R
(433). TR HRE T (443), A FHEHRES
MW R-T-O-B-D-H G FEH (451D, FRERERE )L
K& 461 %,

RO B A WA Ak, RHTHSH
FERM B A o SR 2 B8 I R il R 43 3 B DR L
(501~513) FIf5E (521~539), FHAMNEH—LL
JEWIRE (541~550) FO5F KR (561~563) Hisr.
T OB R A B R D s SR R H OB A
(507). (E)-Zi#hiE (508). (2)-Z ks (509) Fifs
NS B-A I (525). B-HEEME (528) %,

RIEFEIL A — LG WISy, XS 77
N 180~373, CUFEMIMEE (601). ZE)5HE (613).

FRZRIRIR (615). HLr)File (629). FriEEE (614).
AR (627) FIBEER (617). JzninmEmE 7 44
2 (603~607) FIFIELMEHI & HEIR (618~621) 5.

b BB LAAh, SRR HEE S A ERRE (701~
703). KK (T11~713) ZEHAb RS .
1.2 MEHmnIxREEKS IR

FRTE A AR SRR IR EECE A, 25
s R E R 22 A, Hbl 7 AEE
M7 AR R, 12 M TR (R
HiD, A 3 ANEIMH T SR N, BT R
SIS AL, W A A ) SR 2R B AR o A T 1) SR 5
BTV SR | R | | R g AR
OB 5 2R IR R IR ER F IR
BAF, eSS E&E EAESR.

TEAEIBR 5 7T, 5K RIS T SR8k
i AR 5 FH 70% ARG B AR A R
b, % B H ) R ER )8 SR 2 B A I SR 2 B R
(2.43%) 735 FBRZ 0.86%H1 1.73%, Ak 52 B8 b
(1.52%) 737 FFEZE 0.8%F1 1.04%. XIFFELEHOIL
W, SHEREEML, K. BERANEK AR R
gam, (RS 0.44%) WIS ERMTRE (5 TR
% 0.42%. 0.40%F1 0.39%), HEH|. HikEKMZE
KRR RETERN S EHE N (D0 FRER
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0.38%-~ 0.35%F1 0.32% )5 T 4 il Xof 522 B YR Bk 25

VRCMAEN AR (RS R ES S 0.14%, Lk
JUFRR ] b A B 40N 0.11%~0.15%)

TE =S A JrTH, XIEF B G HOR I, BRak
ER2EREFEPIE S REEAA &I OL
1.21%Ft & 1.27%), HAd ] ol AT 2= 10
TEAETEEE CFERE 1.13%~1.16%).
R IER I, BRI R 5 43 ) AT SR B
FrE s R 5 (2.00%) T FEZE 1.37%H1 1.87%.
IR P S5 T 30 H B ) SR B AT AR R A B
BRI, N R R TR R AR
NBERZER, HERA ) —Le i nl e AT R
MEREEKME, SEUBSIETEE R SE N .

TEE SR 7 T, BREESEUSIE T R0 K
Hom S CHER R0, R SRR, R R
B, BERRAREE ., LREKRE) PRENSE, 4
FRIR, S 2R B [ A ) ot o B T A AR
29.39~59.64 mg/g, 54 RAC B S B 5 R (57.25
mg/g) ML, BT IR AR R A0 B IR 2 o
BT (59.64 mg/g), FH AT AR RE A R
g IR B A A AR B ek, Fh R
AT R P RS KR E (kR
48.36. 48.78 mg/g).

TEFE R M J7 T, XET 5 SO TR, A
FAEMES S, REEERMSEA T, 2
2R B A RIS B
(3.60%) >HEH SRR (3.25%) >HHKREKHE
(3.20%) >4 R (3.15%) > H | R4t =
R R =IER REHE (2.85%). FRAiZEHIH
FESXoF 52 2 B e L J st it o 0 4 R B AT T
T, R AIREE RS RERA TN, HE
PR RIS B BRI I & R U A1 5 X & 2 (A 7
FURHFZER: FREHE (0.71%) >ERREHE
(0.69%) >HIER RAH (0.65%) >TP KRR
(0.63%) >MWE& RAEH (0.59%) =hK RHKHE
(0.59%) >HFHI R (0.51%). TKEREEBIR
FHKZE R ZE AR IR R AN H B R B K
M, A GC-MS LS NSRSy, SR RAEAE
i AR At R R 2l 9 0.75% A1 0.65%, He
FER AT G ARG B-IEE IS BT

FEh, WU ESRIBREESFR Y, 7 H R
RS R I B RIE T H B sy, N H R
H R ATH FIKIR -

1.3 BREEHIAR[EHZHIF 8] R R B 5 B9
BER

I T 24 3t P SO R 5 SR 2R R o 24 ) A R R
il 75 RSB RO S B IR R E, HFE
IV o 1 771 oy SR 2R B0 B 735 B AT DA SE
b I B ) 750 14 s ) R DR B AR FH 2 22 42 153-541

B PN 523 5 Ja i e RUBs-S8), A A8, A
BRSO, U L0), BERS B R ATRLION, g
A AL TO2V4E: v g 24 1) 1) v SR 2R B g 1) R R AT
T o3, AR SRR R 1 IR RE (Rear
Ik 1) £ = il 57 H R X e AE R TR S D
2 Pn. T ERIF TR EE, o H ik
TR B BE B A b S IR HS 1) 5] P % A ) B S B 4 2
B, AT R A i AR AN R 75 o 25 24 70
f 22 R 03 0 RARBE s S A, —
SEHUR IR RIRBLUR . 25 5 R IR BB A A
B RAENRAER R B et &4 BHA
[7) v 24 1) 771 2 B) SRR B R 7 2 BRAROR, R
A —Fpil R, AE) AR 2 A R i
PZFHIR K.
2 REEMZHEER

T IR BRI 245 B I 70k i S Ll R 5 3
2 RIEHABIERAREZER. Fit, ENH
B ZMBUEE R TB, 0 SRR 24 B A
JEIT T 5.
21 REREREYINZIEER

DARHIEFERIN, RIRBEA 2R 2 BE M, 33
BFEPLR OB LR PR, IEEFEGERF Pk
ZRGRAA . YU PUANERTET, Ko ST
FORIN, R GIE S 0] s e e R Y I HH ot e 2
IR PR3 (1) P VAL A0 B 0 A AR A B R A R )
IHIVER, FEEENHIKE (half maximal inhibitory
concentration, ICso) N 2.7~3.3 pug/mL; iLREHH
Ji 2 Wi 10 NO ZE R (ICs0 2124 0.8 pg/mL) A/
Jig Jo3 4 P 5 5 2 — A AL A S B (inducible nitric
oxide synthase, iNOS) [FJ_Lifi, B RZHE BRAHT
RAEM, B IHFURAE AT RE 5 0] 3 0k 2 A L
INOS #HitE A4l NO A pfE R AR . 53
b, Yu SFOSUE I, RIRBCEA IESER, HoKREY
Xf BRI BUIES () ICR /N R AT W B AR TR H,
ICso N (76£17) mg/kg. F2k 0aid HA O 1f 5 25 3
5 PE, Hibino ST FT | 52 28 BK IR B A4 1) 1
P Wistar KB EBIIKAIUSARTER], 45 R KRR
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Table 2 Dosage and difference of components in different Chinese patent medicines containing Euodiae Fructus

7/ (mg-d™")

\ e By o
i s SREW | RRVUH AREEW FREE
Fr& M 201906080 0.45 0.08 40.20 35.30 55
Fr& M 201911023 1.56 5.88 163.32 3.48 55
Fr& M 20080903 0.90 1.96 57
Fr& M 080604 3.60 6.6 57
Fr& M 080615 3.36 7.2 57
Fr& M 081001 6.36 13.32 57
&M 090201 17.04 15.12 58
A 090401 22.68 58
ViR A E 201904120 1.93 2.07 148.46 10.44 55
ViR A 080416 2.81 1.47 59
TE 4L 20160406 20160510, 20161812  14.52~16.68 56
VU 120601, 120806 120609 0.37~0.60 0.56~0.85 60
BERY ERMIRL 20092824, 20092622, 19121421  0.88~0.99 0.64~0.75 61
HAC G 1265, 1053, 1318 % 1.19~6.21 0.82~4.40 62

IKIRYIAE 3X10°6~3X 104 g/mL JREIREN, B K
B E S B R R, XM ER AT RE S B
MRRREZARMINIE =2 K. Rtk oh, RAH
AT HUMRETE . Park SO F0 R IR ASHE 70%
CIEREUIAE 20~60 pug/mL Hf REW 5 & RN S
3 HeLa Z0ARITE 77, I H 2 — @ IR BEAH OGHE

RIS NE TR A V) PR DL 25385 P 2
TR B I B Pl A 22 i oy 29 PTG M I S R B K3
DL, SR 2 B RN 5 20 B A DA A SR B = A
25 EEE R B B AT, R X T SR e ) 2
WL 2 B AEIX 2 NI AR b
22 REFEWARFKEREHIAEIER

T R B R IR O AL AR AL, R
R GRS A V2 AR 2B E A,
FEPL . PULmd. BUMIE . ORI FIph & OR3P 250G
PEIOOTI, ARIH | H B2 2 BN

LA T T A S 2 SRR 52 28 B YR B T R e %2
FIZGFRTE T . S22 SRR 58 28 B v i BT 3 4%
RS RYEPURIEYE, B HTEEE N A A
1L (cyclooxygenase, COX) AH I LRI [ B
PL A% K F-xB (nuclear factor-xB, NF-kB) {55 i#
PRV, AH R FH B BAR AR A AN . SR8
B 52 2 B X BE5) fi 30 3 41 o) O P fr R e v — A%

TR R (nicotinamide adenine dinucleotide phosphate,

NADPH) LB LR INOS #afitE NO )74
TR DL ARAE S, RS T DU T4 y T
WA B HE TN R E R4 R4 R RAW
264.7 W iNOS IR () s BOE AT T4, AT
NO W74, Ml E VAR EeS, CLUERIHTR M
R, Liu S5 730 I 5 28 v i ad ok FH I RAW264.7
6 240 i v 2 R B AT p70 A%BEAA R 1 S6 T
IR AL, FHIEEE 1 COX-2 RIBFBAS
SHETF-1a AR, WIMIERIPTR R 1R eE
DB COX-2 FIEREMEMGIF, REFIRAH M
b /N BROIE K 4 B A AR AR AR DU R ] COX-2
AT, Sy Ak, SEZEEEHR AT LLd i N i NF-«B {5
S A NOD FEZ R v LS5 M A 3 28R/
s DL R D IR SR AE R F--o s AR LA 2 -18
Cinterleukin-1p, IL-1B) Al IL-6 F 73ISR e33R
PEOR BN TS T Bt M 4l 26 7). SR 2808 R AU mT
PLUE i o T, IL-23 pl19 Al IL-17A IEHA
ik, BT NF-«B 1 Toll #E324K 7 15 5l BRIl
e JRERE K 98 /N BRI JORE ) SEUOT . B TR B, R
BB LECo I IR (LB KR RERE AT | #E R
g (W ZIRATYEBIRUSD . B IiEsn (ns
Bz, gl U AT RO g kA (lngp 5L
UL filEe2) SRR R — P RAER . L
TR PRI B F AR S5 R AR ARG, SRACBams ny LA
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1] B2 JER A AE ), WOk H TR T TR R MR AL AT B
A ER W SR B AE s SRR BEBIIE W] LAE LR
3,3"- ISR HHGE IR A S, DTS s et RS G o
A9 TP R A8 B AR 9 (1) 10 s R M8 98 RE (831

S 2 B, PR I T A B T ORI,
SR 2 BB ) B R v P DXl T ROk AR G 2
IARIL, AR, FRAHah - Zm it 1755 40 i
T84-851 - [CH D 4 ] 40086871 R 4 i, ) AR [88-89)
0051 Fiee 928 4 2 A% 19014 AN 7 THT R 4 B vk 98g A
MU, RACB I B A HUMIEAE S 25 2R F
FEEG RGOS, U] 22 BLACR A 72
opuwl S S & PR E R K S 8

RGO M E LR E B R R i %
R YE L — o DFFURIN, RSB O I R
VEF & BRI SZ AR A A 53 1 (transient receptor
potential vanilloidl, TRPV1) H1B&%5 2 3 K AH < ik
(calcitonin gene-related peptide, CGRP) 45724 [,
TRPV1 XFRBMER 24K, J&—PhIEdk #3811 FH &
FHIE, X Ca? i@ iE tEE T HAN M B0, 1R
O JIED2D, I /NS O3 VRT P R 2 i 4 b B A T R A
AR, RAC VIR B R B A A A 4 &
A7 551930, BERE IS TRPV 1 GlE PO, 5] 40 i i BH
BT, AR QIR RE . G2 VLR
(NS P s =40 AL EN: T )t o L R A=Y WA S R
it Kk JEPsl. CGRP fEMZAFLL I KRG R
AR, W UMEN—FG R L E Y TR, R
PRIVE P, Yi ZE000 3 58 26 0 YR B e % 2 2 3 1
O O AR BRI R ) CGRP [R5 &
IR E B O IIRE TR EUR S, B SR B BT
OB B ER A RE S CGRPs37 (—Fhidk
Pt CGRP ZARFEHHD FTiEkR. Hu SEUOUHIT K
LT 1.0 pmol/L 1 522 B i, ] LA 2 28 XK R
O JIFE AR R I PR I o D RE VK . L ks LR ¥
M FRPRETEG 3.0 pmol/L 522K B Xhil AT LAYE. 2 FEAIRATLIR
REGRRET Sl RSNk iR, X Mg e AT
DA SE 4 PE TRPVL #5417 capsazepine 1 CGRPs.37
TR JAb, R IRBRBENS 7 B AH S H (i 2k T AR
2277 CGRP & BRI, T X M e dkA e H R e
#% capsazepine PHITI01, iXdLsl BLUIAT, 5L 8 Vi,
B0E TRPV S2ARHE— gk CGRP W& AR,
FHH e A O LR R FR 002,
23 REEHMHSBIZBEER

B 105 | R SR A Bl 5 2 DR R 2 B YR LA 7

RRBANUILE YIRSy BARBEEAE 0.3~30
pg/mL BRI AL, I bR BRI =2 A
PIVER, (R SR B 4s, FRER RATR
PN L DR FEZE o 2 — 167 RIRBE I =il
HR ARG 2 AE I NF-«B. 225535 4b 8 (1
M (mitogen activated protein kinases, MAPK). Al
Janus ¥4 (Janus kinase, JAK) /{555 S A%
T ¥ ( signal transducer and activator of
transcription, STAT) {5 S iEMKIEPLR . PilE.
AP S S, AH BT HoK I Z AR
B A 0] R BEAS B4R B (1) 87 R (1031,
3 REEMARRE
31 ERFHEFMIEARNRRMIRIE
il RARBE &N 2~5 g, SPHTE
o i PR b8 DR 77 & il B SR 2 B T 77 A vh 2
PG O0105], 2R AEI OIS 438 R B 2019—2021
FEEERCE B ERE AL LE R B AR 2
YO b TTH, PRERE ORI AL T 3 18 680 7K,
Hh Rt rh 25O A EAT AL T 2 H AL 161 %,
il R HE DL 21% )48 3R AL 5158 1. 28 F5 e 5 007)
fRiE, 2004 4 1 A7 R B Ak . bk
2. WET A AT (RIRBE 2. BT 10
g+ H5E 15g. &M 15g. HIE 6g. AT 25 gu
WA 15g. BkE 12g. WEAR10g. ERTFH 10
g WEZE10g, KA, &H 15D, HEHTE
AR T R 2" PE N REB 12¢7,
SECEE MRS = I = A R,
BE MRS 3 A IR ZUE R Sk =R, K
B ANEY . ANE B MR SR, ik
e e SR, sk & I, S i b & R
Bl o 12 AN R B2 IR 22 B & i &
MRS 54h, SEENSHRIER B N TR~
1 JJJGE, JFah E R 25k CRbE i 10 g =2k
Pi3g., G 6g. WK 30g hZ10g. WHR 6
gv HH15g. BT 10g. NIE 6g. =10 g
iz 6g. HE 6g, fH 255D, EL:MR 13d )5,
BFE IR T Rk SEER, HIiGetabr
W WEIRHRIZ R 25 RO SO IR 3 . St
A w2 E R AN R A B H IRGRIE 300 20 g
M6 g, #EETHMMErRmHE GMEEN
10g, RAEFEN S, HHEMMBLTREZH TR
FANE IEFN R ZE g I &, A nl Be e A 55 25 B
AN [ R RN .
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R YIH e IE LR S I R,
ERUNMBEHNAR AR E M (alanine
aminotransferase, ALT) Fl K& & MR & &t #% 1 g
(aspartate aminotransferase, AST) ZEFRARTI Tt .
N BARIE T R B, EEI/NERBLIK ig 45 T R A HaHE
RIS 0.08~1.35 ul/g, 45%4)5 6 h I ALT.
AST WEEFHE, R RH &K R,
1.35 ul/g 45%)5, 0.5 h 1% ALT. AST AW
RIS, FEIE 6 h RHA BN (32 axt IR
6 f5 A 3.2 %), FEMEIT P HFEE 72 W), ghak, B
BN BB R ig 2.1~32.5 mg/g (HHYS T AN DR
0.175~2.7 glkg) WIRAKBKIEHD G, 4525/52h
AIREIE] ML ALT. AST IR E T, HHEHES
4R T R IR R R RN e R s S
WA B RN, REFUKIRA DA/ 8~72h I
STRFAP= R R AR AT, S ah, sk 7digh T
EH/NR 0.63. 2.5, 5.0 mg/g 3 MR R BIKIR
Mo (FHESF AR 0.056. 0208, 0.417 g/kg), 45
RRI, 52556 1 K, 3AFIRA /N R g H ALT.
AST S ea A NIRRT i, B G 4h 20 B 3G 0
R 2 T30, /N BR3P A 2 AN RV RE P
(RIAEZE M “ BUINRON. 7, 3 B 4244 I HE AN [F) A
FE I FF B B RO B A8 . (Rl e if, SR H 2B
—EM “R-BF-ET ORI, FAh, B MR
gEp A Thae SIS AN, A
PE 251 e 38 FE O3 P BT HH o Y ey S U 21R
AR, 45T BOEHE [ <10%B0KE
(LC10), 600. 700, 800 ug/mL] R ZEBEKIEY,
24h JGBF Dt HE4A ALT. AST TG RZE T e, 4
T 800 pg/mL R IKIEY G, BEE R AL
B2, HIHLREMAEL AR E. 4i
PTG .

T B B T AR 0 A — e B T S,
15 25T — BT TA) i, 0 PO R P A B B 00 R e
ZRYR AU BRI AR ig 45T SD KRR 70%
PR 15, 30, 60mg/g CHH4 AR 2.5, 5.
10 gkg) JEHIEE 3 R, H. milEARN KRR
BRI T 65.2%F1 72.9%, T2
%14 K, AEFIEA T R R A R
Fhim GBINT 12.1%); G255 3 RIFHLUREAS
RIS AR YT W3R 4 Zh P e ik i
T R K ] L 4 SR B ERR AR, HLAR R ROK

SIS e h R S 3 W AT Y S NP =T
A 40% 1304 H B AR R ik P R FE A L ROtk
e RBE: MR 14d, . EFEH KR
JFF FOk 9 BELAGE 25 i B 7 Bh ) FFAH R S b e 3 6L,
JFR KA R 20 R B A A L IR, R
HUIR I 4H MR B o XA 4E LR 28 dig 45T SD K
B 2.50. 6.66+ 20.83 mg/g A HEELIEY) (AT A
Ok 042, 11.1. 34.7 g/kg), BEEIEZ51KE 14 d.
R VI sk 2 R B, 48 29 45 IO e 7 s 2L AT 4
MRS PRI . R AHRIRIE, . KA RS 0 IR
MTEIA 28 s IRE IR G SR AR R . JFIE
VIR i Bk 2 B, 25 245 45 SR INHIC ) 2 4 T4
WHIL T BB 2. BANmAEY 5k i sE Py s 4
e fi i, whFRE LR I SE N B A AN A (S
LR, m 7 T 40 B 2 R A B Pk B P
W5 IS P R A P s A e i L P A 2595
PR ST AR EIREIR 38 ek

R KT R S A R P450
(cytochrome P450, CYP450) 3A4 & HAREHE
72 AR ) RS AR A U510, 28 BT & 1o
| WA MRS A 1 3-Je B IR g i . AT
R EYE A R 25 8 02 A 0] Re e AR I B
AR e 25 R 1200, s 7 AR i R AL B WA
AHEOE I A2 A= A2 () — Bl v R A, 4
M P9 B A LA AT A B H IR (glutathione,
GSH) 7 /2WF, GSH R85 [ B AQ S P s e
AR AR E S A T 44 GSH & &EA 2
I, SR U I 2 B 4 i P AR K 4 F
(41 DNA BUEE F 5D, AT 5 504 i 2 fie e i S50
W% ) B0, Wen SEUSIF ST A, 5% 5 BE B
R 5 20 B T IR 3 - 5 M| Wi 5 4l g T O A
i CYP450 (FE/H CYP3A4 1k, %R
CYP1A2 HI CYP2D6 4L i3 1284k S B A
o S LR R TR A 3310 Y | R s A ST i v i,
7F GSH FE35 I 7= £ 5 MR 4575 AT A0 i » Liu 250000
W, S R BE Y RE P R AR e K R
NSRRI B R, AU A RS S AR 0 i
THE-1,4- R AA, ATIHE GSH ik, HILAR
WSS AR E R H CYP3A4 /5. Zhang Z£0117)
WA, CYP3A4 15 5 77 Hh FE K AL v] e 52
BRI L-02 40 A (N IEF BF4iH) 40 i
BETE, T CYP3A4 (10470 i) 751 R WA m gl 2 SR 2 B
S 1 20 i F
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H 7R SRR g BRI it 5 7 T, EER 2
T RS s — T A FH 5% 2R B P 5 P B il o3 1EA T A
AREAR N SESS, DARGHE AL A Y2 BA # k.
4N, Li 20258 H L-02 it TR Ahs2as, KR I
SR 2R SR SR 2 B IR R 15 5 ALTAST B30 s
Wang FEB8IH 2-0- 5 A -UmmEmE# 21 bR (603). 3-
O-J ZC-MNMHERE 76 2 HE R (604) AT 4-0O- s x-MimmHE ik
HEIHER (605) HIREGWIHAT 12 h SRR
S2agy, H 1Cs0 9 319.8 umol/L, 3 B HIR-A %) L02
Yif B — e mEtE, El TR S R
TEBAK, 1Cso ALK, TRETIRAEA N
KB A BRI o — PR R R TSR G R,
WRIEAS [RIR U (R 244 Hh A il o B 1) 22 53 LSO
[F) AR 244 45 2] J A N AR A b B B AR S B s, O
JEGETH A M AL E-BE 0 R, DU B MR AH DR 1 A%
53 o Zhang SEWI-H T T TH_FRIER 39 #LIR RS
ZiM L T UPLC 4880, SR JE 456 AN Atk
RAHILEYI G L2 HETEMIESS R, -5
K, FEH R (115) & 24501 F K EPE R
43, 1-FFE2-TFE-A(1LH)-EEEH (1960 AT 1-HZE-2-
b R -A(LH)-ME TR (226) tRAEE TR T
By e MeAh, R R (322) 1R S R4S Bl
ARGV TEMI PRI Sy J3 4k, Liang S0 2IA%EE T
i #PE¢ &) UHPLC-QTOF/MS ##ik, 2 =4
R R (162). RZEB R (168). 1-HIFE-2-
+ =kt A A H)- " E R (226) . 1- O -2
[(6Z2,9Z,12E)-6,9,12- + 1. — J@& 3L 1-4(1H)- W& % R
(199) . 1-H I -2-[(2)-7- 1 = #5 2 1-4(LH)- W& 1 PR
(215). 1-HEE2-4- Db -4 H)-ME TR (213D, 14
M (724) AR RES RIS S IR TEA G,
Frig s (322) RRHEE R (328). 60- LA JE-
5-FRATETE R (301) AIRERIETEMIIRIT sy . T2
HERE, HETE-53 X /R HEERTT, 5
TR S IR G R, TR &5
PRI FE ORI AL, R GRS -5 0C R B FL 45 3 T RE A
VLI I R AT 7T 34K
ZE EATR, RACHTRIREAC LS 235 RE NS 15 3 ST
WA, B R —E R . H
BRPEAE I AT HE A HH SR A S RS AR R R B Bl 5
2B RN =i A0 A T o R AR EOE 7 AR
ST 3. TR, SR DR R 2 B
U] R A A R R R - 0, AT A v
F T HAEHE -3¢ R AR R I H 5 R 2R S A

SRS, 72— P AR E R &R
4 REFESBIANEIFE
TEZIVE R ARG RIES, HUARE/ER 145
Yo REBEG Y JGRETENA A R RGBT 5
M BRI T B A T RN R, BRI
RSB E Y TR, T B A L R A e
SRR FH =2 B AR N R, RN I R )
AR 275 W] RESUEE DA S A N 2 B3 ) DU AH 2R (1 2
YIFHEAER (drug-drug interaction, DDI) &5 RETE
G A2 B RE .
41 ORBHARRFTERSHIEARE
29515 S T B 1R 45 2 Je A R AR T g
e e AR N R ER, RVE BIR S 2GR E HEA L)
JR A IR BE KT o BRATHGSEI 24 e T SRR BEAE K
B YIRS A I DL AL, IS 3dL R 2 IR ig
Z5F SD KR RZEEE 80% LI HEHU (bRl A 1R
AT 8 /) Ja, RAEFENMIENER > FE R
HEBIT IR RBRAIATIE S &R, BRI A
SRR B . FEFEIREEI2IR A UHPLC-QTOF-
MS $ AN 52 B KSR ig 45 245 Ja etk SD K RR(4h
ZifE Smg/g) R E B o B AR = AT
T MM, RIS R A8 R SR X
B R AHE R B DL SR B A7 A, 1 SR 2 B
IR KT RO A R R B A 3 IR
W RAEAE « S 4, Zhang 25015V ig 45 F1EME SD
KRR 50% LI (P4 T 25 mg/g), =
BV RASTIIRIN. 1-F 3 -2-F 41 H)-W %
FiE 1R -2 — e J -4 (LH) -V i A S 2 B R
R R AR B R AR, P REERN
B E] Ctmax) N (0.1020.09) hy EFEH (1)
N (3.3%1.2) h. Wang 250120338, #EtE SD KRR ig
30 mgkg RACTEILAARET G, H tmx N (3.38E
1.15) hy tip N (2.71+0.64) ho o] WAREIL, 2505
RACBETRIT tmax BN LG RAEHT, 112 EVH T AE
K, XA Re S EREUY AT A B HAR R R
FHILAT L, SRRFERIYIRR ig 45, =R
2R B RN SR 2 B R e % DA TR 28 B AR A 1 X
FE IR = A R i, HC 32 40 A PR 30 A6 2 it 1 JHF
U o SR8 2 B T AR R 20 B 1 G A 24 RIS T 9 PR AR
TRy, SO — S B A 5T rp a] R AR
PERI R, FF HLAE LB A AT R P BB 2 55 . 1k
Ab, kg R U R 0 R T gt A R
TER P, AR A — M RE. Hit,
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1E 5229 95 245 20y 5 (W) 0t 6 b I L 5 DR VA S 2K B AN
SR 2RV YRR 1) A P R P R LA e N AR RS A
S AR A I 0 3B S I AT G T R TS B
% 5 M) 5% 25 94 Bl R 5% 28 B B LE JFF O 7 2 B 1 1
RBRIATT, DLORIIE 52 2% B BN 52 2% B IR B AE %2 4 T
JuE A HE 24
42 REFFEMSHIREIRL

2y AR 2 A LR P ) R ER TR, AR
BRI AT BT 25 O EE A F P2 AR s, DR G R
TR R R ARG A
R EAT BN B R, BT
Je RHOE I S N-25 b B e A R R AL

SG
=
@
N N _O
H

| GSH conjugation
N _O
N
_N

oxida oy
Cyp P
50

imine-methide intermediate

M17, M18, M19

L aaie> H N
Q$\Z? 450 { -
C
|
m o

H/N

evodiamine

o, HoN
Y
Nedemethylation %
- o,
emethylation K 10-hydroxyevodiamine, M1

LI

H gN

TR RS A AN B H K45 & 28 il 2 AR =27, =
BN 10-F23E R0 . 3-SR PaR, LAIX 2
Tl ARG = 40 110 80 2 W T IR 45 6 A 112 281 R R i &4
028, Zhang 027 F N FFAH M SR
W RTEAR SN AT BT AR R 1k, 75 N ARhE
e 3L E] 12 B 1ABRED, e N4 A A
RO E] 19 PR, B 7 ORI 2 1) 12
LAHARHTY, IBALHE 7 Fh 1AM . RZETTRR AL
HHgR I 2 fis. BRitz b, Sun ZEU20R N E
H CYP450 VADoK BB KA U BdEAT T 4R
I, KILRA G I E AR FEEH CYP3A4.
CYPIA2 1 CYP2C9 M+

0.
| |
m ) GSH conjugation (jS// N N O
> H N
75 ]

2

g .
quinone-imine intermediate \Aco“\ GSH conjugates of
o 10-hydroxyevodiamine,
M3 and M4

HOOC__o_ o

OXidation 1O
T | glucuronide HO/W
N._O > HO~" oH \
N N N_O
conjugation H N
Sy,
e
“o,]/.
i,
é’a[,b,]

10-hydroxyevodiamine
glucuronide, M5

O

] HO3S0
E N_O N\ N_O
N H N
OH

glucuronide, M7

| |
H N H N
OH OSO;H

3-hydroxyevodiamine
sulfate, M21

&y,
P Top,. 10-hydroxyevodiamine
_h M2 2
4»3 ydroxyevodiamine, Conj e sulfate, M20
« ué’ap,
Ky %, i |
idation &5 %, NN N0
¥ oxidation o, . H
K & N
%, HO__<OHy
0, O/e//é/ ;
0" “cooH
3-hydroxyevodiamine
OH
|

M1~M19 KIFET AHANAN R A2 M1, M2, M20. M21 R H KRS
M1—M19 from human hepatocytes and liver microsomes!'?’); M1, M2, M20 and M21 from rats!'?].
2 RFEEWHNRIEHERE

Fig. 2 Proposed metabolic pathways of evodiamine

SR ZEBE URBRTE FEIE R AR 32 AR R L
1 0 BT IR A DL S BRIR IR AL« Lee S50 FH N4k
RIAR AT RSN SIS I, SR A N ok 4
W EARETN 6 R I R (] 3
M1~M6), CYP3A4 7E N FFHCKE A o 52 2 B8 YR 1)
Rt FEMER, CYPLA2 A1 CYP2C9 7E R %58
VR A R B o Ueng ZEIBUFST T R 5
BB K RSO AR R AR, I SR 2 B8 I
5K BRSO p b 2 AR 4 PP s 5 b &)

(E 34 M1, M3, M5 Fl M6). It4h, Lee 13
FEMENE SD KR iv 4 mg/kg RACHUIG, TERR
HSSE 8 B T ARARIRNY), GU4E 4 Fh R AU
(3 M3~M6). 4 PR QU (& 3
M7~M10) F1 8 Ff 1 M4, ELFE 4 Fhe & h
‘R as & (B 3 o Mgl~Mgd) 4 FiER TG 45
&) (E 3 % Ms1~Ms4).

Liu ZE330F 78 14745 78 2% A8 K SR RokE A4 v )
R RIERR ig iriEs R (6 ng/g) JErIARp AR



PER 20244E3 8 B55% B 6 Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6 - 1829 -
on
] ]
N N0 N0 0S0,H
H H N
i N
on H \5 3-hydroxyrutaecarpine, M3 " N\é\ N\é
M1 0S05H Mg2

HO,S0

OH
o+ 12-] hydroxyrutaecarpme Ml
(_YP3A4 f ;

M7
Oll

Xi datlo

\Mﬂc(’m

%\\0
o N HO,S0 N0
\m‘@ H N H N
3

OH 0,{\6&"‘(’“
e
‘ 1] . /
HO N,

M9 &

M10

9-hydroxyrutaecarpine, M4
H
S,

rutaecarpine

>
&
k7 10-hydroxyrutaecarpine, M5
LOH .
L, 0
Ny
H N
|
HO N N0

11-hydroxyrutaecarpine, M6

Cyp;
A4 1o [”Oa,d
: ; "-é af/,;
CYP3A4
o

i&%

0" "cooH

HOOC_ o _ o

HOOC_ 0

HQWHO

HOOC,_ 0

Mg2

/S\;e/ Wi\féo HQ/S\;%I\F)WN%

M4

M1~M6 HIET AR Rk AR M1

M3~M10. Mgl~Mqg4. Msl~Ms4 FjT K RI32,

M1—M6 from human liver microsomes!'3"l; M1, M3—M10, Mgl—Mg4, Ms1—Ms4 from rats['32,

3

RN R RIGIRE

Fig. 3 Proposed metabolic pathways of rutaecarpine

Ak, S5 AR RN A mT DURTIN 2 3 Fhrigt
RN (B 4 th M1~M3), JRBH A LA
W25 ARG (B4 9 M1~M5), H 4 Fit
A DAZE R SRAEVT ARSI 2] (M2 BRAM) . 3 B dh
PRGN F] T AW . Liu 2503498 7 AR
B (120 mg) & FIREANSEAERE S DL ST A5 v
FHN i g SR R R A, R HPLC-Q-TOF-
MS W H AR R AW T A A e, 1
NP RBANZFEFEREA LS 5w 3 MUY (& 4
M1, M2l M4), fEERFEA L E 7 Fi
Rt (B 4 M1~M7), BRI &K
AU 2@ S KA B AL 3 AR AT .
FIREEFRI, RTINS IIRIRAA TR
TR ABRE AR R R AR, CYP3A4. CYPIA2
F CYP2CY 2 5 2 BB R 5 26 B B ) 3 AR
. $RIX 3 FYRIES IR e AR, &
—ER o R WA AR, TR BRI R B
WETEAR N P A 2
4.3 RZER) DDI XU
AR R R, P AIRR LR S
HAh 258 A A, DRIEIE AR ) DDI XU th 2 5
IR R 25 1) 2 At

WAL, RABH IR 25 CYP450

(G M P A2 5 o Zhang SIS T 528 B B K
B CYP450 B istEpszm, 25 5% I 5% 2 B oot
CYP1A2. CYP2C A1 CYP2D EA#MHNEE, *f
CYP3A N A B 5L . Ueng eSO 77 & B 526
BB B CYPLA Rk v 30 ) 751, /\%fﬂﬂ%u
CYPIA1 ] ICso [(0.9020.09) pmol/L] #& 4l
CYPIA2 ] ICso [(0.06%0.00) pmol/L] [¥] 15 %,
%} CYP2C. CYP2El. CYP3A4 &AM, LAk,
SIRBE AR A 10-58 58 S 2R 0 R B AR [R) R L

A CYP450 B #0H]E 1, HAH] CYP1A1.CYP1A2
F1CYPIBI ] 1Cso 73 42 (2.56 +0.04)(2.57£0.11)
A1 (0.0940.01) pmol/LI37), Han 25387 1 #7145
TR AEARIIOT N kLA s CYPA50 P P 0 |
VEFT, KRBT B0 CYP3A4 A B3t 3kl E
ICso {35128 6.20 umol/L R A %EAD 1 19.10
umol/LUERHI ABKIEMES), 5 A CYP1A2.CYP2CS.
CYP2C9.CYP2C19 Fil CYP2D6 [ F 4N o
J4h, Zhang SFUSOVR IR BN . S5 B AN 2
AR REE TN A B Z AR (aromatic
hydrocarbon receptor, AhR) 7EARANIN G4 7K ¥
%S Cyplal. Cypla2. Cyplbl ] mRNA £ik, H
AN Ty T2 93 U > 25 S R 2R B > S 2R e
Tl BEAbh, FE/NREARZIYISEIRKF (80 png/gig 45



- 1830 - PER 20244E3 8 B55% B 6 Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6

MI1~M5 RET ARSI, M1, M2, M4 SR T ASRBFZEE; M1~M7 KT A E s,
M1—M6 from rats!'33]; M1, M2, M4 from human urine and feces!'**; M1—M7 from human intestinal bacterial'34],
4 FFIEE R KRS

Fig. 4 Possible metabolites pathways of limonin

2 b, REFE M LA R K EWAE ST Cplal.
Cypla2. Cyplbl [f] mRNA Fik, 52 S0 A
RE o Bl P XoF 422 T N-14 47 L f B 38 v B2 B2 AhR
WG (B L

MBI FERT 5 522K B 32 B By 52 2 B
RORBRIN EER R R A 7T RELE
T AR KT R R e QU B 1 V5
D5 G AT s M FCAR 2 D TE AR N AR U AN R B, 7E
e A IS FH R 87 S 5 1 e g (1 R S 1 I A 7 FH T e
HBEEET DD AR ER.
5 REHMBFEMRIT
51 REHERRSEAEMTIVK

o2 AN PR R S L AR AL IS R h AR AR R &
PR A AHMIOC R, N 25 W 1 ok kAT G A5
BT PERECAR R 1 . RABE 5 H R AL,
Y EART, AL H R b 24 0 RE g AN R B
MR L, ThreFH ARSI, 5 R s i) H W
R H R R NS IRESE . RRWIET]
AR IR 25 AL I, SRR 1, FRIR 24
REWCSL LA A e R 2 AT, O — B AR], 5
RGP E WK R 4H A~ BT R
JREE. RRFEIAFENZ, PR HL R
REEEAR Y, ThRFERME], HfmEp
1 2 R -BOEL X

TP LT MR A T I (U B O B BB AR BRLAE
RO AR, AETHRNRKE G, RE
B CGEHASD AR GERMHD. RaszH
H (%), HRFKE V. AS 9. £

(12g) KA (4 ¥ Hil. RAGEHIRZ, HF
£, Bk, B FEDh SRR AR, TE AR
FA BCARRAEA, REECRE R RIFEIEGE, K
RALAEHI L) RSB F R, SRRAT RS SR AL
Kids ASWHRHMHER, KAMEEZS, RACHER
ANSHH, WHERAIET. BPEE. BEmtE
(GEERS), HRAEHE, 14 (L) %9g, 4
He A NE . NS, MR Bk, HFR g (2
D) EFE HE, FEX 6gdk. b RAHAL
A, HE. ASEH, Q. . &\,
WG, Ty Ry, RASGAF AR BT A EL
P, 4 VA7 S 2 B DU I T SRS AT, A A
WIS HHF0400, HsR HEF, Erh s <. AR
2y, [FIRFE AT 2 2R B iR . e AR (P
BLE), J7 AN RACHIAN T 2 iR 2y, ARt
BRI 1060 RIRTEEIER] TFEL S50, 1M 5%
FE, JEPVRIE. V5 K. TEREHI 2 RACH 1)1
W P, AR SRR EE R 2 T 2 M,
BCAAT T, TH2%EIEH . A ROFE 401421,

PC 1 e 08 52 00 5 2 B R RO Y, R S 031
M. HE. RHE, AR, b AS.
REE . W 8 FrH IR 255 R 8a G F 3 ] DLAS
A AR P PRI R A B b SRR BB SR 2% B8 RN A
B R E, i, w3 M i
B NEREERR CGRACHIR. 5258 IR A5
Z0 M 9.03. 1.61. 17.61 mg/g FEZE 6.23. 0.94.
12.74 mg/g), H EAW AT LA 52 25 8 A A 50 2 B 10
9 B R PR (o nlBE 22 6.57. 1.17 mg/g), {H



FED 20244E3 8 $55% B 6  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6

= 1831 -

STFT A T 2 RN (B %R 15.37 mg/g) . FEMi
SR B 23R U RS 45 S AL B2 T, )
FEUEIA RSO H R, Re Al SR 2R B R 52 2K B
YA K IRV I & BB M TR, 54b,
PR b R 5 A Z A, AR ZE
PIRCAAE 2S5, G2 B BRTE K B R IR 7 e R A
ZF B R TR ET R 045), XS R, RZE
PIAERCALAE FR, 5 ] REAE BT E L FE BRI T
PEVIRR v i, AT PR 1 4 5 11 7 ik
FIEE H M

AT RS 52 S 20T o AR NI AR . 1R
T 0SS Y IE AT Bt IRk e 4Ly (-] =
YA =111 1) heamkzy > (a5 Ridt4T
WFFL, RILICHH AT AT A 5226 85 1 3 (1 I
o TR LRI, R PRI A 53 PR
S 2 BB 5 2 B B AE KBS B [ E R B o 1 i
WSGE R FE L (K FIRWIBIERE (Papp), W
TR T G 2 U1 P ek 5 20 B R R SR 2 B YR )
WU . Ren SEUSTR I, DAH G A 5% 26 54 A R
HELRENSHNH] SD K BT CYP450, M FRAE A 5
BT RRAR Ao L TR AR PR, R SR B
SR GSH FEul HHiil & A AR =25, M
T P20 AR S8 20 B 1) 1
52 “WE=MIF" B BEERMAEHAR

R PR T AANIR] Ff BT ECAR AL AT
TIRBEMI I BT T DB LM SN & &
RN R FERRBI A, BRI AR R G A
Ao MWIREERCHAF A RS, BARRKEEA
B EYE LU A, I AR R oAy
BT e SRR B . MR NTE SRR
wFEE AR, TR R o 2
ETUAEIOR, 528 56 A I ) Ak Y B R 15 R IR
ANE AT, AL ) 5 58 /KPR AE JFE I RO S AT 92 A
i 2G5, OFMEMZUH TR R A AR o
PTIEEAE ETFRE, IXFREXT R AT B PR A 254K
T7F F T 3 LA GRUEAS 1 5 52 20 94 55 g 3 A (A
KIEEYT; @HRTZRHETE & T 22
g BV RS RE, HRGB R R
VE F R 2 A b i PN % B AR 90 R B O3, i
TPt 9 SR 20 B 11 B 2 1k ) 3 N S 45 24 I SR s )
R 5 OBk Z X 2808 3 BBV AN
REFEANE BT AT, ELFERAN BR ER (1 O A
AR Z . 2GR B R EAR A SR AR

JRAE s FETT e RS 7T FUI , X e b 2 44
PN B e AR YRR SR Z BT, IS et P AT i
W5 (8] K AR AR AR I S 82t 7t @z
X SRR o AT 25 ) R 2 TA] ) B e Sk AR A
BRI FRIRIE 7E,  IXRhAS [ 245 2 T) 5% 4% (1 24
TR A B P AR R R T L ;. ©
YT SR BT UL S NG, BB XA T
KRBT RIS FH AL SRS o

PR ERIC AL A P R Y 2t s, AR PR B
TS BOABLR A h 251 R B 1R 5 S T S0 ik
BEECAL” £ “-LEME” BmEieh, FEAET
R (RIEAAIES ) “AAME” (GRZAEAEH),
AR (A ) BCCARR T (R ) ik
KEAH, WERMIE 3R], ok “ AR EE”
CRLAEZA RN 2 Fof 1 Jo A5 AR 1 i ) R “ 18 20k
B 7o ZPAQTE B A AR ] B2 SR R RO AR T-Hil b 2455
PEP) AR A IR A BRI, A AR AR
[ ol 75 PR 7 [0 X3 o O S5 PR H ek 7 2 3 5 e
P 2 IR R 5 A B P 2 I AT B
B TRI (K RN PSR DR RE RO AL, X 625 245 Ja XUy
2 (A SR S8 BAT SRR I AR USRI A P 2
FRANMR YRR . OB A HR AT A 2 AR 26
RIIER A5 P 7 A 18 245 28l ) BCEL A P56 25 T 26 7
b B 245 0 Y SEAR KR N A RIS I 2 BT, A1
B P2 (K33 A AT R (0 AT PR AR 2K
WREE, WA # R R 2R A 2
PR FEIAE AN, AR AR RN Hh 25 R AN 2 4k
RIZG AL A 2SR B T, I Rk 7 P e A
BN, RS AR s, D
SR, 2 Ao A 1 a2 R ROk AR PRI
AR EEEAR IR ” N H bR, BT IRk
E TR B S R AR o T 24 28 5 ) e
B I O ISP, 5 T AL _E 3075 1 S
MR, o — T COR AL A s PR R AT I

b0 S 2R B G AR E T AT AR (L, S
BEXT SRR AR, SR 2 oy 53007
IR0, JF ARG T, BT TT SRR SR o
RN R AR AT RE, B R OGTE RE RS X L)) i 44
B e BV EAEAR BIA B B AR R, B8
A REA T REVE B AT R DR A0 5T F) FFPAE 2% i 7K
Ty BURARP R A SR BT ONAPEACEY, $R
DRI SRR BRI PR 22 A FH I 2 AR BRI 224 7
A SR PR 25 B SRR R (Y S B 25 AL



* 1832«

FED 20244E3 8 $55% $ 6  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6

il, A2 BeAE B S AR I I S 2 B o A 1
TR 2R AR & 12 2 R AR 1 190 28 Ak Y
GSH ¥R /Kt e H 22 A 25 08, B i 48X
AN I ) R ] e AR R RSB TR “ A
W7 HR, RRH “Z22457 AgEInEl, g
RRH P BN AL R 25 NI S BT 40 24
AR HIAR N REEZE R, WIS 5 I Al
WZARMLE, BIECAH Zjanfa sz 2e 25 (1) “ %
A7 EP X AARYE R AR RS, R R
PEYD R R YR B2 RE 7 IE . DD [k 2 (1) J5 Al R
AR, FEE I A2 EEAR . WIBUEERE . AL
HIRIDCHE AT BRI AE Ik B, e 5 %%
B R 25 5 R B E M R AR ) “ B G B, B
FEMC AL A 24 H B R R ) TN B P AR B L A %
FETEREAR I BE B FR G DL B0 B RO E L,
T 5 52 v 2GR ARLAE 2580 H ) RN ELR T A 245499 )57 ) g
o “HARANE .
6 5iE

T AR e A 15 P 25k R AL 78 RO P R
G B s RIS 2 —, R 2GR PR R AR B
AN “2021 A R 245 5 OB 0] RUFD T AR B AR
B TR RN s, R R R EE LT
NP “H/ANEE” HE), — 7 RA A AL
TEFEARA, I —J7TH, REE N “H/NE", BIME
G PR ZE 4R S T, A MR . FOEE
SPUE P24« 5 s FH 245 750 R AT i ) 25 0 30 (i L 22
). AR AR R XS 254G 3l 22
SR T R, R NIARRE I £
AR S 2R B (1) I R SR 2 B B A B P R
o R, 0T S B R TR R B A
&R SHEYRERE. WS raER. Nt
IR SE I SRR 22 A 2, R 258U E
B L Hh R R

KL RGGS | R R AT I BT 7T P
RGN . RACH I E A o AP
A=, o DA AP v i 2 A
IR R R R N, KR T VA B
IRIX G B 7 (1) B e o SR 2R B S IR A 1 2 2 R
wmyr s OMAERY . UM EE T, RACHEEY)
& SR B R AR E - R B R A) . SRR B[ 3
PERF LRI, IR R n R g N Bk
YN EE M IR N  FL BRI P = RPN I B,
FEbR NG ALT. AST MEE EFt. REWH T

LRI E S CYP3A4 AT HARIHEOE B AL 1
RIEREYIA G, H HARA RS RAsE A
TR B AT I R A G . RSB 25 AU
TR, RAEPOIRG 2 )5 AR 5% 2 B KBk
PSRN R EREYN, BRI iRNE T
ZFEA IR, BeA, FEBCE 2R RIE A
Bl AT BE LT CYP450 B & 4 DDI.

BARCAH NP Z YR E T, (H E AT
ANREIE RE [ BRI DA S EE VRN in) . AR
FEA AT R T Rl b, PR AT RS R T
JFIE R R AT, B SR 20 o A S PR L A 5 R AT
JFF AR, 4 3 R B 5 2 B I DR 2 4 e PR 244X
T o

AR R (PR A SO AT TR, I
Feh TR R, A B X R A R A A
ITREZ 5 REGE AR EN A RS L,
1A B R 2GR EE AT T R R IR R IR

RBAE FAEEHFEARAEEF SR

SR

[1] " EZd [S]. —#B. 2020: 178-179.

[21 Z=%E5H. MAAFEZERR) M]. eat: RESZR
AL, 2021: 207.

[81 Wi, sE5Ems, 238 &5 RO EMEMR 5 % (1]
i EE [ 2, 2017, 28(9): 2215-2217.

[4] Gk, FrHK, PRIRE, S5 RIS P i
HFRBUR S RE 1] HEF4ERE, 2021, 36(2): 228-
232.

[5]1 H¥E, Bedy, XFE, & RARGUEH] MR i
DSt [J]. AP E ST A, 2017, 23(3): 223-
228.

[6] HI%K, EBr. 3 “HHICH” 07 IR IR RS 45
W [J]. TR EAIR AR, 2021, 23(5): 111-115.

[71 Li M L, Wang C H. Traditional uses, phytochemistry,
pharmacology, pharmacokinetics and toxicology of the
fruit of Tetradium ruticarpum: A review [J]. J
Ethnopharmacol, 2020, 263: 113231.

[8] FHouil, WFE, mE. REFEZRS TR [J].
2248, 1996(2):151-155.

[9] XiaHM, Dai Y P, Zhao C X, et al. Chromatographic and
mass spectrometric technologies for chemical analysis of
Euodiae Fructus: A review [J]. Phytochem Anal, 2023,
34(1): 5-29.

[10] Wang Q Z, Liang J Y, Feng X. Evodiagenine and



FED 20244E3 8 $55% B 6  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6

» 1833«

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

dievodiamine, two new indole alkaloids from Evodia
rutaecarpa [J]. Chin Chem Lett, 2010, 21(5): 596-599.

Li D W, Zhang M, Feng L, et al. Alkaloids from the nearly
ripe fruits of Evodia rutaecarpa and their bioactivities [J].
Fitoterapia, 2020, 146: 104668.

LiY H, Zhang Y, Peng LY, et al. (+)-Evodiakine, a pair of
rearranged rutaecarpine-type alkaloids from Evodia
rutaecarpa [J]. Nat Prod Bioprospect, 2016, 6(6): 291-296.
TR, @A, 8, F RRELENSTR [J].
HhEZ, 2013, 44(10): 1241-1244.

TF5IE, ENfl, 408, % UPLC-Q-TOF-MS %47 2=
FBALZERSY (3], TPRGEA, 2017, 39(6): 1223-1227.
LiY H, He J, Li Y, et al. Evollionines A-C, three new
alkaloids isolated from the fruits of Evodia rutaecarpa [J].
Helv Chim Acta, 2014, 97(11): 1481-1486.

I, BN, fIEE, & REEH-AFITES R
WEMR D EEE [J]. MAHEARSR, 2018, 18(1): 14-
18.

Zhao N, Li Z L, Li D H, et al. Quinolone and indole
alkaloids from the fruits of Euodia rutaecarpa and their
cytotoxicity against two human cancer cell lines [J].
Phytochemistry, 2015, 109: 133-139.

e, 27, REE, . &+ UPLC-Q-TOF-
MS/MS EAR KRR BB 70 B[], T [ Sei6 7
A&, 2021, 27: 113-126.

Wang X X, Zan K, Shi S P, et al. Quinolone alkaloids with
antibacterial and cytotoxic activities from the fruits of
Evodia rutaecarpa [J]. Fitoterapia, 2013, 89: 1-7.

Qin J, Liao C N, Chen W W, et al. New limonoids and
quinolone alkaloids with cytotoxic and anti-platelet
aggregation activities from Evodia rutaecarpa (Juss.)
Benth [J]. Fitoterapia, 2021, 152: 104875.

Ma C, Liu X, Shan 'Y, ef al. A new quinolone alkaloid from
the fruits of Tetradium ruticarpum [J]. Nat Prod Res, 2021,
35(2): 222-227.

R, REENZRTT [D]. K&F: FHRELK
2%, 2004.

SuX L, XuS, Shan Y, et al. Three new quinazolines from
Evodia rutaecarpa and their biological activity [J].
Fitoterapia, 2018, 127: 186-192.

Xie X L, Ye G H, Xue J J, et al. Anew prenylated coumarin
and a new anthranilamide derivative from Evodia lepta [J].
J Asian Nat Prod Res, 2020, 22(5): 413-417.

NI, AR, BT, & B RRE AR O

[26]

[27]

(28]

[29]

(30]

(31]

(32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[J1. FEFZLE, 2009, 34(2): 177-179.

B, A, AR, % REREMERSNSES
%' [J]. ILBHZRLR 244k, 2016, 33(2): 103-109.
s, BIRE, R, % RRBEML R 54D
WTERE LR [7]. HRIZSE, 2022, 20: 657-667.

ShiY S, Xia HM, Wu C H, et al. Novel nortriterpenoids
with new skeletons and limonoids from the fruits of Evodia
rutaecarpa and their bioactivities [J]. Fitoterapia, 2020,
142: 104503.

Teng J, Yang X W. A new limonoid from the fruits of
Evodia rutaecarpa (Juss.) Benth [J]. Pharmazie, 2006,
61(12): 1038-1040.

LiuS S, Dai YT, Sui F, et al. Flavonol glycosides from the
fruits of Evodia rutaecarpa [J]. J Asian Nat Prod Res,
2018, 20(9): 867-874.

XUTH. 5 2 B K A M B g B G b BT T T A
ARG EARERRERE, 2016.

Chuang W C, Cheng C M, Chang H C, et al. Contents of

[D].

constituents in mature and immature fruits of Evodia

species [J]. Planta Med, 1999, 65(6): 567-571.

dkmed, MR, BB, . R

[J]. REAFI TS H K&, 2013, 25(4): 470-474.

TR, RAREIERM SRR 2 L 2 Ly AT

B HERE T [D]. 300G ol K2, 2008.

A3E NIy, HEREME, 25 GC-MS VEIIE b R BT

FERMIA AL (0], BRIk BB

hiZ, 2017, 31: 101-105.

KM, RS, RALE, F. RKREBERT ]

TEFHZG R 22254, 2005, 22(1): 12-14.

B, 25 Ak, ZRIARH, S5 R 1 ADMEIIERIA R

HRUEY [J]. FHZ, 2015, 46(1): 15-18.

Wang L, Wang D J, Guo W, et al. Four new

caffeoylgluconic acid positional isomers from the fruits of

Evodia rutaecarpa [J]. J Asian Nat Prod Res,2019,21(11):

1104-1111.

W, MEE, MFH, & RRGP R RN

AW 0. PEFZERE, 2012, 37(17): 2571-2575.

PRACYE, SRR ROy E R B e (B

(M]. dbst: NREAEH A, 2012: 247-258.

Tkak, TRORHE, REMR, 5. 0T RICHIR K AR

[J]. VEFHZGRLR 244K, 2023, 40: 1092-1097.

WKk, AER, A, S5 ANFIR iR R B Rk
SRMAFAM R IR AT [J]. TPREZY, 2021, 52(17):

5287-5294.



* 1834 «

FED 20244E3 8 $55% $ 6  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

(58]

Zhang W, Ren K, Ren S M, ef al. UPLC-Q-Exactive-MS
analysis for hepatotoxicity components of Evodiae Fructus
based on spectrum-toxicity relationship [J]. J Chromatogr
B Analyt Technol Biomed Life Sci, 2021, 1176: 122772.
Zhh, JARAE, BIEE, 5. SR MRkt Tt e
[7]. FFE& 245, 2007, 26(9): 550-552.

ik R H. S22 TN [ ) o O 1) e % LR
FHLHIFFFE [D]. BT PR R, 2017.
XEFee, B, RME, % A FEHRE 6 R 2 e
FRPRIE RS S AR AN A B R [7]. Hr e R 2
22T, 2022, 40(2): 206-210.

XUEFY, S350, AREME, 25 RAEHTHI M 5 52
YR R PTRBRAIT A  2 A & R LA ().
HEZ SR, 2016, 22(3): 39-41.

iR PEAE, TIRE, 2 R H] R IR
FRAEREE RENER [7]. FHZ, 2005,
27(9): 1041-1044.

BRA, mt, TEMG, . REEUR RIS R R
SYEFERE- TG (0], P EPE (S B2 E, 2016,
23(12): 91-95.

TRER, mEE, MNAXE, % REHEEHEER
R AY K R LR T (D). MR 4 AR,
2011, 27(3): 229-232.

MSCHE, BEFE, VM, % UPLC QU4 6%
TCETT A I IR R B S5 ) R B B L [3]. R
SRR T 5 7T K, 2022, 34(8): 1301-1310.

TR T R ) PR R SR 4 1 ) o el 5 1
HLEERF ST [D]. F&: TLIGREEZ R4, 2022.

hRIE, MAEY, MR, 5. HPLC LFE I &S
TR S AR HIEGR 1] At 2013,
33(6): 950-954.

A, SRS, JIBKBR, 4% RP-HPLC [RIRHIE 424 AL
IR B E [J]. P, 2009, 31(6): 873-876.
BELE, XBeE, FRAER. RO G A E £
MESRIES 9 Fiis&&E [ EZl, 2020,
29(23): 56-59.

PR, ZREME. RO o - D) 4 38 K3k TR N D
FEa P R /NBE e R A & (7). P EZ,
2019, 28: 33-36.

PREER, FUKM, BRBEM, 5. RP-HPLC [AIH e A4
Furb AR R/ EERR . R ACTERR R A KB S R (0]
A R 245251, 2012, 30(4): 903-905.

Tkprie, BaEoR, W, & LC-MS/MS [FIRIIE £ &
RAFEAY 6 FAEMBMSE [J]. TR, 2010,

[59]

[60]

[61]

[62]

(63]

(64]

(65]

[66]

[67]

[68]

[69]

[70]

[71]

32(4): 597-600.
Wi sk, FRpk, 8SLER. HPLC VANIE A2 &R ¥erh 4 F
AV AR [J]. 2R, 2010, 34(6): 272-275.
IS, FHECEE. RO B E I ek o R
PRGN R B S [I]. P E 250k, 2015, 24(10):
60-61.
A€, BRAA, 220K, 5. HPLC MUKk E 5
A B R BURE Hh SRR BB SRR BB S ()], R
7%, 2021, 33(6): 17-20.
&, =P, HPLC J7 ikl E S0 36 AL P 21
IR 2B IR R R B N BRI AL [J]. i
U242, 2013, 25(12): 67-69.
Yu X, Niu W, Wang Y Y, et al. Novel assays for quality
evaluation of Xuebijing: Quality variability of a Chinese
herbal injection for sepsis management [J]. J Pharm Anal,
2022, 12(4): 664-682.
KB, TV, WG, 5. RIRGTAIRE K B BT 78R
7. =P EF#LE, 2015, 36(10): 91-93.
Ko H C, Wang Y H, Liou K T, et al. Anti-inflammatory
effects and mechanisms of the ethanol extract of Evodia
rutaecarpa and its bioactive components on neutrophils
and microglial cells [J]. Eur J Pharmacol, 2007, 555(2/3):
211-217.
Yu L L, Liao J F, Chen C F. Anti-diarrheal effect of water
extract of Evodiae Fructus in mice [J]. J Ethnopharmacol,
2000, 73(1/2): 39-45.
Hibino T, Yuzurihara M, Kase Y, et al. Synephrine, a
component of Evodiae Fructus, constricts isolated rat aorta
via adrenergic and serotonergic receptors [J]. J Pharmacol
Sci, 2009, 111(1): 73-81.
Park SY, Park C, Park S H, et al. Induction of apoptosis by
ethanol extract of Evodia rutaecarpa in HelLa human
cervical cancer cells via activation of AMP-activated
protein kinase [J]. Biosci Trends, 2017, 10(6): 467-476.
Yu H, Jin HW, Gong W Z, et al. Pharmacological actions
of multi-target-directed evodiamine [J]. Molecules, 2013,
18(2): 1826-1843.
Sun Q, Xie L, Song J W, et al. Evodiamine: A review of its
pharmacology, toxicity, pharmacokinetics and preparation
researches [J]. J Ethnopharmacol, 2020, 262: 113164.
Chen L L, Hu Y, Ye Z, et al. Major indole alkaloids in
Evodia rutaecarpa: The latest insights and review of their
impact on Biomed

Pharmacother, 2023, 167: 115495.

gastrointestinal ~ diseases  [J].



FED 20244E3 8 $55% B 6  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6

» 1835

[72]

[73]

[74]

[75]

[76]

[77]

(78]

[79]

(80]

[81]

(82]

Chiou W F, Sung Y J, Liao J F, et al. Inhibitory effect of
dehydroevodiamine and evodiamine on nitric oxide
production in cultured murine macrophages [J]. J Nat
Prod, 1997, 60(7): 708-711.

Liu Y N, Pan S L, Liao C H, et al. Evodiamine represses
hypoxia-induced inflammatory proteins expression and
hypoxia-inducible  factor accumulation in
RAW264.7 [1]. Shock, 2009, 32(3): 263-269.

Moon T C, Murakami M, Kudo I, et al. A new class of

lalpha

COX-2 inhibitor, rutaecarpine from Evodia rutaecarpa [J].
Inflamm Res, 1999, 48(12): 621-625.

Shen P, Zhang Z C, Zhu K P, et al. Evodiamine prevents
dextran sulfate sodium-induced murine experimental
colitis via the regulation of NF-xB and NLRP3
inflammasome [J]. Biomed Pharmacother,2019, 110: 786-
795.

LiY J, Zhang G Y, Chen M L, et al. Rutaecarpine inhibited
imiquimod-induced psoriasis-like dermatitis via inhibiting
the NF-xB and TLR7 pathways in mice [J]. Biomed
Pharmacother, 2019, 109: 1876-1883.

Wei J, Ching L C, Zhao J F, et al. Essential role of transient
receptor potential vanilloid type 1 in evodiamine-mediated
protection against atherosclerosis [J]. Acta Physiol, 2013,
207(2): 299-307.

Meng T Y, Fu S P, He D W, et al. Evodiamine inhibits
lipopolysaccharide (LPS)-induced inflammation in BV-2
cells via regulating AKT/Nrf2-HO-1/NF-«B signaling axis
[J]. Cell Mol Neurobiol, 2021, 41(1): 115-127.

Zhao Z Y, Gong S L, Wang S M, et al. Effect and
mechanism of evodiamine against ethanol-induced gastric
ulcer in mice by suppressing Rho/NF-kB pathway [J]. Int
Immunopharmacol, 2015, 28(1): 588-595.

Zhang H, Yin L, Lu M, ef al. Evodiamine attenuates
adjuvant-induced arthritis in rats by inhibiting synovial
inflammation and restoring the Th17/Treg balance [J]. J
Pharm Pharmacol, 2020, 72(6): 798-806.

Wei L J, Jin X Y, Cao Z P, et al. Evodiamine induces
extrinsic and intrinsic apoptosis of ovarian cancer cells via
the mitogen-activated protein kinase/phosphatidylinositol-
3-kinase/protein kinase B signaling pathways [J]. J Tradit
Chin Med, 2016, 36(3): 353-359.

Mohan V, Agarwal R, Singh R P. A novel alkaloid,
evodiamine causes nuclear localization of cytochrome-c

and induces apoptosis independent of p53 in human lung

(83]

[84]

(85]

(86]

(87]

(88]

(89]

[90]

[91]

[92]

(93]

cancer cells [J]. Biochem Biophys Res Commun, 2016,
477(4): 1065-1071.

Gavaraskar K, Dhulap S, Hirwani R R. Therapeutic and
cosmetic applications of evodiamine and its derivatives: A
patent review [J]. Fitoterapia, 2015, 106: 22-35.

Yang F, Shi L, Liang T, et al. Anti-tumor effect of
evodiamine by inducing Akt-mediated apoptosis in
hepatocellular carcinoma [J].
Commun, 2017, 485(1): 54-61.
Wu W S, Chien C C, Chen Y C, et al. Protein kinase RNA-

like endoplasmic reticulum kinase-mediated bcl-2 protein

Biochem Biophys Res

phosphorylation contributes to evodiamine-induced
apoptosis of human renal cell carcinoma cells [J]. PLoS
One, 2016, 11(8): €0160484.

Yuan X L, Zhang P, Liu X M, et al. Cytological
assessments and transcriptome profiling demonstrate that
evodiamine inhibits growth and induces apoptosis in a
renal carcinoma cell line [J]. Sci Rep, 2017, 7(1): 12572.
Shi C S, Li J M, Chin C C, et al. Evodiamine induces cell
growth arrest, apoptosis and suppresses tumorigenesis in
human urothelial cell carcinoma cells [J]. Anticancer Res,
2017, 37(3): 1149-1159.

Rasul A, Yu B, Zhong L L, et al. Cytotoxic effect of
evodiamine in SGC-7901 human gastric adenocarcinoma
cells via simultaneous

autophagy [J]. Oncol Rep, 2012, 27(5): 1481-1487.
Liu A J, Wang S H, Chen K C, ef al. Evodiamine, a plant

induction of apoptosis and

alkaloid, induces calcium/JNK-mediated autophagy and
calcium/mitochondria-mediated apoptosis in human
glioblastoma cells [J]. Chem Biol Interact, 2013, 205(1):
20-28.

Zhu B Q, Zhao L, Liu Y, et al. Induction of phosphatase
shatterproof 2 by evodiamine suppresses the proliferation
and invasion of human cholangiocarcinoma [J]. Int J
Biochem Cell Biol, 2019, 108: 98-110.

Abdel-Salam O M E, Mézsik G. Capsaicin, the vanilloid
receptor TRPV1 agonist in neuroprotection: Mechanisms
involved and significance [J]. Neurochem Res, 2023,
48(11): 3296-3315.

Gao F, Liang Y, Wang X, et al. TRPV1 activation
attenuates high-salt diet-induced cardiac hypertrophy and
fibrosis through PPAR-8 upregulation [J]. PPAR Res, 2014,
2014: 491963.

Harper AG S, Brownlow S L, Sage S O. A role for TRPV1



» 1836 «

FED 20244E3 8 $55% $ 6  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6

in agonist-evoked activation of human platelets [J]. J
Thromb Haemost, 2009, 7(2): 330-338.

[94] Yang D C, Luo Z D, Ma S T, et al. Activation of TRPV1
by dietary capsaicin improves endothelium-dependent
vasorelaxation and prevents hypertension [J]. Cell Metab,
2010, 12(2): 130-141.

[95] Wang S L, Yamamoto S, Kogure Y, et al. Partial activation
and inhibition of TRPV1 channels by evodiamine and
rutaecarpine, two major components of the fruits of Evodia
rutaecarpa [J]. J Nat Prod, 2016, 79(5): 1225-1230.

[96] Yang Y M, Chen Q Q, Jia S J, et al. Involvement of TRPV1
in the expression and release of calcitonin gene-related
peptide induced by rutaecarpine [J]. Mol Med Rep, 2018,
17(4): 5168-5174.

[97] Zvara A, Bencsik P, Fodor G, et al. Capsaicin-sensitive
sensory neurons regulate myocardial function and gene
expression pattern of rat hearts: A DNA microarray study
[J]. EASEB J, 2006, 20(1): 160-162.

[98] Huang W, Rubinstein J, Prieto AR, et al. Transient receptor
potential vanilloid gene deletion exacerbates inflammation
and atypical cardiac remodeling after myocardial
infarction [J]. Hypertension, 2009, 53(2): 243-250.

[99] Kee Z Z, Kodji X, Brain S D. The role of calcitonin gene
related peptide (CGRP) in neurogenic vasodilation and its
cardioprotective effects [J]. Front Physiol, 2018, 9: 1249.

[100]Yi H H, Rang W Q, Deng P, et al. Protective effects of
rutaecarpine in cardiac anaphylactic injury is mediated by
CGRP [J]. Planta Med, 2004, 70(12): 1135-1139.

[101]Hu C P, Xiao L, Deng H W, et al. The cardioprotection of
rutaecarpine is mediated by endogenous calcitonin related-
gene peptide through activation of vanilloid receptors in
guinea-pig hearts [J]. Planta Med, 2002, 68(8): 705-709.

[102] Tian K M, Li J J, Xu S W. Rutaecarpine: A promising
cardiovascular protective alkaloid from Evodia rutaecarpa
(Wu Zhu Yu) [J]. Pharmacol Res, 2019, 141: 541-550.

[103] Wang S C, Kuperman L L, Song Z H, et al. An overview
of limonoid synthetic derivatives as promising bioactive
molecules [J]. Eur J Med Chem, 2023, 259: 115704.

[104] A= =, RESF. IRRREK HESaT [J]. #i
FRPEEE LS A R &, 1999(4): 68.

[105] BhAThE, Xmis, BB, %5 REEMAERIS. MK
FFEEPERE ek R (3], S R4, 2020, 15(23):
3580-3585.

[106] %R WH, EE7, SHiEsl, & JLRHESEH AT 17

&

A 77 i R R [ A 23 A (D], v B ERAXRE T 24 57,
2022, 39(12): 1558-1564.

[107] S8 mE, dkl, #oK. IRAI RS BH0hE 1 615 #
[3]. AL HEE, 2006(3): 171-172.

[108] Dh8t, BRf, BXran, 4. o 24 ROk S5 5 3 1

g [1]. RPRIRIZiRIAE, 2018, 31(6): 84-86.

[109] Fva, i, FIRNAT. R ACHFE R B R G 2550/ U
T CBE-N-E7 SRR )] PGS IEK,
2012, 28(3): 55-58.

[110] 36, FNEE, BRI, 55, RACHEIKILA S R 25t
ANEFREE “E-I-RET SRR [J]. R S
FR, 2012, 28(5): 96-99.

[111] 3a4%, ZEWEOfRH, PR, RACBEIKIRA I 2 IR 2530 /N
SRR “B-m-37 KAV (1] PEPAGRE,
2012, 37(15): 2223-2227.

[112] yusmk, 25y, WRIEHK, &5 T3 S mp Ay g R
BRIV I REVE VP (). P24, 2022, 53(6): 1768-
1775.

[113] =k, 50, RE T, 5. R LREFIN KB &
PEREIE SRR RE I ()], P25 25 P 51K, 2013,
29(2): 120-124.

[114] I, Wi o7, AR, 55 RACHEFIRYE L4 2451
A EEER 0] AT, 2015, 42(14):
2600-2603.

[115] Zhang W, Guo J Y, Wang D M, et al. Effect of CYP3A
inducer/inhibitor on pharmacokinetics of five alkaloids in
Evodiae Fructus [J]. Chem Biol Interact, 2020, 327:
109146.

[116] Liu Y T, Liu C, Liu Y M, et al. Cytochrome P450 mediated
bioactivation of rutaevin, a bioactive and potentially
hepatotoxic component of Evodia rutaecarpa [J]. Chem
Res Toxicol, 2020, 33(12): 3054-3064.

[117] Zhang W, Ren K, Wu S F, et al. Cytotoxicity evaluation
and metabolism of hepatotoxicity components of Euodiae
Fructus in LO2 cells [J]. J Chromatogr B Analyt Technol
Biomed Life Sci, 2021, 1186: 123040.

[118] Wen B, Roongta V, Liu L L, et al. Metabolic activation of

alkaloids

the indoloquinazoline evodiamine and

rutaecarpine by human liver microsomes:
Dehydrogenation and inactivation of cytochrome P450
3A4 [J]. Drug Metab Dispos, 2014, 42(6): 1044-1054.

[119]Ren K, Wang R J, Fang S N, et al. Effect of CYP3A
inducer/inhibitor and licorice on hepatotoxicity and in vivo

metabolism of main alkaloids of Euodiae Fructus based on



FED 20244E3 8 $55% B 6  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6

= 1837 »

UPLC-Q-Exactive-MS [J]. J Ethnopharmacol, 2023, 303:
116005.

[120] Kalgutkar A S. Designing around structural alerts in drug
discovery [J]. J Med Chem, 2020, 63(12): 6276-6302.
[121] Liu X M, Lv H, Guo Y Q, et al. Structure-based reactivity
profiles of reactive metabolites with glutathione [J]. Chem

Res Toxicol, 2020, 33(7): 1579-1593.

[122]Li F, Dong Y Z, Zhang D, et al. Molecular mechanisms
involved in drug-induced liver injury caused by urate-
lowering Chinese herbs: A network pharmacology study
and biology experiments [J]. PLoS One, 2019, 14(5):
¢0216948.

[123] Liang J, Chen Y, Ren G, et al. Screening hepatotoxic
components in Euodia rutaecarpa by UHPLC-QTOF/MS
based on the spectrum-toxicity relationship [J]. Molecules,
2017, 22(8): 1264.

[124] Sk 4TAg, FAUT, FdE. T KRR A RIS Z A0 ) =
RGARPR I B SN E [J]. K EG, 2016, 38(7):
1538-1544.

[125] FE52ik, BEmidn, £ R, 5. UHPLC-QTOF-MS %4}
M4 T8 RABKARMITE R BUMLIE . JRIBUAN FEME v i) SR
TR R HARE = [J]. 25554k, 2017, 52(7): 1157-
1164.

[126] Wang C Y, Yue F, Ai G F, et al. Simultaneous determination
of evodiamine and its four metabolites in rat plasma by LC-
MS/MS and its application to a pharmacokinetic study [J].
Biomed Chromatogr, 2018, 32(7): e4219.

[127] Zhang Z W, Fang T Z, Zhou HYY, et al. Characterization of
the in vitro metabolic profile of evodiamine in human liver
microsomes and hepatocytes by UHPLC-Q exactive mass
spectrometer [J]. Front Pharmacol, 2018, 9: 130.

[128] Wu F P, Yang Y, Liu L H, et al. Profiling and identification
of the metabolites of evodiamine in rats using ultra—
performance liquid chromatography with linear ion trap
orbitrap mass spectrometer [J]. Trop J Pharm Res, 2016,
15(3): 623.

[129]Sun H Z, Fang Z Z, Cao Y F, et al. Investigation of the in
vitro metabolism of evodiamine: Characterization of
metabolites and involved cytochrome P450 isoforms [J].
Phytother Res, 2013, 27(5): 705-712.

[130]Lee S K, Lee J H, Yoo H H, et al. Characterization of
human liver cytochrome P450 enzymes involved in the
metabolism of rutaecarpine [J]. J Pharm Biomed Anal,

2006, 41(1): 304-309.

[131]Ueng Y F, Yu H J, Lee C H, et al. Identification of the
microsomal oxidation metabolites of rutaecarpine, a main
active alkaloid of the medicinal herb Evodia rutaecarpa
[1]. J Chromatogr A, 2005, 1076(1/2): 103-109.

[132] Lee SK, Lee D W, Jeon T W, et al. Characterization of the
phase II metabolites of rutaecarpine in rat by liquid
chromatography-electrospray  ionization-tandem mass
spectrometry [J]. Xenobiotica, 2005, 35(12): 1135-1145.

[133]Liu S J, Dai G L, Sun L N, et al. Biotransformation and
metabolic profile of limonin in rat liver microsomes, bile,
and urine by high-performance liquid chromatography
coupled with quadrupole time-of-flight mass spectrometry
[J]. J Agric Food Chem, 2018, 66(40): 10388-10393.

[134]Liu S J, Chen P D, Zhang N S, et al. Comprehensive
characterization of the in vitro and in vivo metabolites of
limonin in human samples using LC-Q-TOF/MS [J]. J
Chromatogr B Analyt Technol Biomed Life Sci, 2017,
1068/1069: 226-232.

[135] Zhang Y T, Zhang D F, Ge N Y, et al. Effect of evodiamine
on CYP enzymes in rats by a cocktail method [J].
Pharmacology, 2016, 97(5/6): 218-223.

[136]Ueng Y F, Jan W C, Lin L C, et al. The alkaloid
rutaecarpine is a selective inhibitor of cytochrome P450 1A
in mouse and human liver microsomes [J]. Drug Metab
Dispos, 2002, 30(3): 349-353.

[137]Ueng Y F, Don M J, Jan W C, et al. Oxidative metabolism
of the alkaloid rutaecarpine by human cytochrome P450
[J]. Drug Metab Dispos, 2006, 34(5): 821-827.

[138]Han Y L, Yu H L, Li D, et al. Inhibitory effects of limonin
on six human cytochrome P450 enzymes and P-
glycoprotein in vitro [J]. Toxicol In Vitro, 2011, 25(8):
1828-1833.

[139] Zhang Y B, Yan T T, Sun D X, et al. Structure-activity
relationships of the main bioactive constituents of Euodia
rutaecarpa on aryl hydrocarbon receptor activation and
associated bile acid homeostasis [J]. Drug Metab Dispos,
2018, 46(7): 1030-1040.

[140] Sk 4, RS, RBEE, 55 R 25X LR
WROREE [J]. Wb R4 KSR, 2018, 20(3): 51-
54.

[141] XURERR, PRIOW, 20022, S5 BT 4% 24 T 22 ) i 0 -
RIRGILRT GO S ey Lo & BB LRI TS (D). o
74, 2020, 51(1): 109-117.

[142] 7h T, B22F5. RORBER X G ECALIRYT [J]. ARk



» 1838 «

FED 20244E3 8 $55% $ 6  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6

rEZY, 2020, 13(1): 64-66.

[143] 2500, FISLEE, fEBRSE, 5. TR REE S
8 WRHWRZARAA/E AT A [J]. REHEZ K
1%, 2021, 40(6): 770-777.

[144] TEpte, R EZE, OR4%E, & ETIRQURE 4 Ak
R HER AR E RV (0],
24, 2022, 53(6): 1730-1739.

[145] ¥R 5, ZRVL, ZFFh. RZCHE. AR AN [ MOATLRT M ) %o
REGER T R [J]. P E R R E E 2, 2008,
17(11): 19-21.

[146] T1a%, FEZ4L, FEE, % ROAANFEBASRER
FRo WS B I AR S B s [J]. AR R AR,
2012, 27(4): 793-798.

[147] T, ™7, 875, & A% FRENT R 288 R

FER B E At 2 m e ge (0. o E 2500, 2014,
17(3): 349-352.

[148] Ren K, Zhang C H, Liu M H, et al. The attenuation effect
of licorice on the hepatotoxicity of Euodiae Fructus by
inhibiting the formation of protein conjugates and GSH
depletion [J]. J Ethnopharmacol, 2023, 308: 116307.

[149] 2 1. 2 2 i 2R Jy 2wt g BB 577 ().
rRE 2G4, 2017, 42(4): 607-617.

[150] Li C, Jia W W, Yang J L, et al. Multi-compound and drug-
combination pharmacokinetic research on Chinese herbal
medicines [J]. Acta Pharmacol Sin, 2022, 43(12): 3080-
3095.

[151] A/Nbk, Bt miiR, 452021 45 e 2 dORRHE )
A TR [1]. HEEARE, 2021, 62(11): 921-929.

[Fricsmsd  HAE]



