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Research progress on main chemical constituents and liver injury effects of
Epimedii Folium and its preparations

ZHANG Yue, WANG Jia-yi, LIU Hui-min, YIN Hong-qing, SONG Li-li, LI Yu-bo
School of Chinese Materia Medica, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

Abstract: In recent years, there has been an increasing occurrence of liver injury caused by traditional Chinese medicine or complex
formulations of traditional Chinese medicine. Studies have identified a risk of liver injury associated with the herb Yinyanghuo
(Epimedii Folium) and its complex preparations such as Zhuanggu Guanjie Pills (L& 3¢5 #1) and Xianling Gubao Capsule (fill R ‘&
T/ %), By summarizing the chemical components of Epimedii Folium and these two preparations, this research aims to analyze the
hepatotoxicity of Epimedii Folium and its complex preparations, and investigate the underlying causes and risk factors. The goal is to
establish a theoretical basis for the comprehensive prevention and control of Epimedii Folium toxicity and ensure the safety of its
clinical use.
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Tablel Chemical components of flavonoids in Epimedii Folium
EIke] &Y SCHR T WA SCHk
1 HIFEE A 10 34 R B 11
2 HIEE B 10 35 HIERD 11
3 WIEE C 10 36 WIET D 11
4 R 10 37 HIEHF 11
5 EFERE ] 10 38 HEEEER 11
6 HEEWI 10 39 B-anhydrocicaritin 11
7 FKEFEHER 10 40 RURFEEL A 11
8 TE A 10 41 MR 11
9 WEH B 10 42 MMEEER C 11
10 TAEH C 10 43 WHEFERE 11
11 hexandraside E 10 44 BIEHN 11
12 EEETH A 10 45 EEEHT C 11
13 FEH I 10 46 WEH A 11
14 WEH B 10 47 HRHR 11
15 KICEFEE B 10 48 HiE %= 11
16 FEH VI 10 49 = EAF 11
17 f P 10 50 hexandraside D 11
18 &= 10 51 FTEH 11
19 NBE 10 52 HEEEEY 11
20 FER 10 53 EFEFEER 11
21 HIEH 4 11 54 HATEFH 11
22 HIEH A 11 55 2" R R CH 1 12
23 T B 11 56 EFEENTE 13
24 HET C 11 57 HHE 14
25 HHTE 11 58 WM EEERF 14
26 EEENED 11 59 MHEEERG 14
27 FREF 1 11 60 WiMEREFEER H 14
28 FETIV 11 61 Wiz 2% 15
29 FEHEV 11 62 KR A 16
30 FEW VI 11 63 25 FER A U i 16
31 KICEFHEEF 11 64 HRTS XL R 16
32 i JE 11 65 AT WU 16
33 Si R 11 66 G B 17
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1 R;=Rham(2—1)Glc, R,=Glc, R;=Rs=H, R;=Me 17 R;=Gle, R,=R3;=R;=Rs=H 20 R;=R,=R;=H.R;=Rs=0OMe
2 R;=Rham(2—1)Xyl, R,=Glc, Ry=Rs=H, Ry=Me 18 R;=R;=Rham, R;=R;=Rs=H 34 Ry=R,=R,=H, Ry=OH,R;= X
3 R,=Rham(2—1)Rham, R,=Glc, R;=Rs=H, R,=Me 19 R;=R,=R,;=Rs=H,R;=OH 38 Ry=R,=Ry=H,R;=OH, R5="\y
4 R,=Rham, R,=Glc, R; =R;=H, R;=Me 32 R;=R,=R;=Rs=H, R;=OMe R,
5 R,=R;=Rs=H, R,=Glc, R;=Me 3 R,= Glc R, R,=R;= H Ry=OH R, 0 04@7&
6 R,=Rham, R,=R;=Rs=H,R,=Me 47 R= =RyTRsT | '
7 R;=R,=R;=Rs;=H, R;=Me 48 R|=R2=R4:H~ R3=R5=OMC
8 R,=Rham(2—1)Glc, R,=R;=Rs=H, Ry=Me 49 R;=Gle, Ry=R3=R,;=Rs=H OH O
9 R,=Rham(2—1)Xyl, R, =R;= Rs H,R,=Me 57 R,=OH, R,=Glc4Glc, R;=Rs=H, Ry;=Me 58 R;=0OMe, R,=H, Ry;=0H
10 R;=Rham(3Ac)(2—1)Glc, R,=R;=Rs;=H, R;=Me 61 R;=R;=OH,R,=R4;=Rs=H 59 Ry=R3;=O0H, Ry= ™\
11 R,=R,=Glc, R;= RJ_R‘ H 66 R,=Gal, R,=R,=R;=H, R;=0H 60 R, = e R,=H, R;=OH
12 R;=Rham, R,=Glc, R;=R;=Rs=H
13 Ry=Rham, R,=R;=R;= R<7H
14 R, =Rham(2—1)Rham, R,=Glc, R3=R;=Rs= OCH;
15 R;=Rham(2—1)Glc, R,=R;=R;=Rs=H
16 R,=Rham(4—1)Rham, R,=R;=Rs=H. R;=Me
21 R;=Rham(4Ac)(3—1)GIc(2Ac,5Ac), R, =Glc, R3=Rs=H, Ry= Mc
22 R,=Rham(4Ac)(3—1)Gle(3Ac.6Ac). R,=Glc, Ry =Rs=H, Ry = 2 OH O
23 R, =Rham(#Ac)(3—1)Gle(4Ac.6Ac), R, =Gle, Ry =Rs=H, Ry= Mc OH O 63 RiSR=OH
24 R, =Rham, R,=H, Ry =H, R;=Me, Rs=0H 36 R,=Me, R,=H, Ry=Glc ?‘: Ry~ OMe. R, =OH
25 R, =Rham(4Ac)(3—1)Gle(2Ac), R, =Gle, Ry=Rs=H,R;=Me 37 R,=H, R,=Rham(#Ac)3—1)Glc, R; =Glc 65 R{=OH,R;=0Me
26 R;=Xyl(2—1)Rham, R,=Glc, R3=R;=Rs=H 62 R;=R,=H, R;=Glc
27 Ry=Rham(4—1)Rham, R,=R;=Ry;=Rs=H RO
28 R,=R,=Rham, R;=R,=Rs=H OMe e OH
29 R, =Rham(4—1)Rham, R,=Glc, R;=R;=Rs=H C O
30 R,=Rham(4—1)Rham, R,=Glc, R3=Rs=H, Ry=Me / /) O OMe
31 R,=Rham(2—1)Xyl, R,=R3;=R;=Rs=H
44 R;=Rham(4Ac)(3—1)Glc, R,=Glc, R3=Rs=H, Ry=Me 38 R=Rham o 40 R=Glc e
45 R;=R;=R,=R;=H, R,=Glc OH O 39 R=H 41 R=H

46 R,=Rham(2—1)Glc, R,=Glc, Ry=R,=Rs=H

50 R,=Rham(3—1)Rham, R,=Glc, R;=Rs=H, R;=Me
51 R;=Rham(4—1)Glc, R,=Glc, R3=R;=Rs=H
52 R;=Rham(2—1)Rham, R,=Glc(2—1)Glc, R;=Rs=H, R;=Me
53 R,=R,=R;=R,=Rs=H
54 R, =Rham(4Ac)(3—1)Glc(5Ac), R,=R3;=Rs=H, Ry;=Me
55 R;=Rham(2—1)Rham, R,=R;=Rs=H, R4 Me
56 R;=Rham(2—1)Xyl, R,=Glc, R3=R;=Rs;=H
E1
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Fig. 1 Parent nucleus structure of flavonoids in Epimedii Folium
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Table 2 Chinese herbal preparations containing Epimedii Folium and their main chemical components included in 2020
edition of Chinese Pharmacopoeia
i1kl il 51 B30
1 B AZBHFRbi. AZBH Rb;y AZEBT R, 3-RESRE. BRE. 3-HEESRE. B8
TEHETER . FEHPCR OB By GAREE. AARABL. BAE
2 LKA R EIE AT HRTE. B, R, BIPER. PR B, T &
RLFE. AZBH Rgi. AZ 21 Res ASEH Rby
3 FHRERA FEMTOOR CIEY AL BEACHT . SR 0 Bl MOTEER. EEET. FETL HE
W, PREEREE. WEEWEYE. ENey
4 FUEEE S AES I FENE NER Hy BIZERRFAMAEG . BEAANER. BRCYENER A, BEFEET. R8T
I WERERELZER, EPRELHER, ZER
5 fdmE s S-FRFALRRE . AR, BEIERT. 3,6- T TELAERENE . SEE AL WEE B, HEE
C. B¥HEH. BFHENXHEIL FEHI
6 BRI BEAERETY . S EOR AR Bl RIAEIR. KER. FHOIR B, 2,3,54-MUkHE IR L)E-2-
O-B-D-HI G HEE  JEALH
7 AMTIRE HEEET. BETL LURER, RNEH L. RIRER. FREHR. REZHER. S
B a. SEIHEHEd
8 L MR FIEEIR . R MRt Bk, BEREIT. M. RILRE. FHMR B, EXET. f
SElla. F Hk
9 JHBEMHL FHHEE By FFSMAla. AS B Rov HETH. WETER. FHEM. EEET. BmR
10 [EA G i ok KERZH ., ZOBEERETR., EHETR. W E A BFEET. TETL REST
11 BRI R RIVE A TR, B AL BV, RET L A LER. KRR
12 AR 3 AIAHABE. ATZT. BTERRR. EORNER. VEEET . SR, B, B
13 AR BkL SEHRAT ac SEWIRT AL EFEET. EFEERTL FEHL FHHEEE. o-F R
14 HEFERR/E R EEET. BEREIEEETE. IS0 MEH. ST, BRI
%
15 75 PR WEHER. FER. FHHIE B, EEER., FET L ZROGE. R
16 A& RITCONH By SxIRMR. BE MM AR . AT, gt
17 EPERAERORK EEEE. HEFE. AZ2E R, AZR2H Re. AZEH R
18 HiZIET A REEFTH S MBCH . BRI . W E C. EFET
19 AFMARE  EFEEE. HEKPH. SRETFI. IR TEPR, L85 D
20 CHEAH IR 2 B MARSHE . MECE . R, LT
21 ZAERZN By IR, EFEET. AR, RAERR
22 BEEEH EEEE. AMEER. RIMEER. BRTHR
23 R E R FeyUH  EEETE . AMEIER. RAMEER
24 EERER HEHT. AZBEH Rg. KER, BIKTER
25 PUEHGAENR PARET . BT ML H. BT
26 HUEELEIRE PARET . BT ML H. BT
27 fJEANE L TORCETE. BRI WIEEE B IREETT
28 FHBRE HEKHE., EEEE. LtRT. ETEE
29 WK HERTRL WRFH., AT, EEET. BiRR
30 MR TR BETER. ER B
31 oA IR Frio ot T HE. BrEEH
32 RS ATEHE L JRDLAREE. SRR
33 JEFRRL BERE . PRERE . M
34 FHE=LRE HIEEE C. RFEY
35 EABLHARE  SER. BEEREE
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Fig. 2 Hepatotoxic material basis and mechanism of Epimedii Folium
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Fig. 3 Inference diagram of liver injury caused by Epimedii Folium and its compound preparations
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