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pharmaceutical research. The complex composition of traditional Chinese medicine (TCM) has introduced a
bottleneck in current research, hindering the elucidation of the component basis associated with IDILI in TCM.
Using Epimedii Folium (EF) and Psoraleae Fructus (PF) as illustrative examples, this study endeavors to establish
an in vitro evaluation model, providing a high-throughput and preliminary assessment method for screening
components related to TCM-induced IDILI. A TNF-o-mediated HepG2 susceptible model was first established in
this study, with the focus on the index components present in EF and PF. The release of lactate dehydrogenase
(LDH) in the cell supernatant served as the detection index. A concentration-toxicity response curve was
constructed, and the hepatotoxic components of EF and PF were identified utilizing the synergistic toxicity index.
The LDH results unveiled the hepatotoxic effects of bavachin, backuchiol, isobavachin, neobavaisoflavone,
psoralidin, isobavachalcone, icarisid I, and icarisid II on both normal and susceptible cells, categorizing these 8
components as both direct hepatotoxicity components and idiosyncratic hepatotoxicity components. Bavachin and
neobavaisoflavone exhibited no hepatotoxicity on normal cells but demonstrated significant effects on susceptible
cells, designating them as potential idiosyncratic susceptible hepatotoxicity components. The study further
delineated that 10 EF components and 3 PF components were direct immune-promoting hepatotoxicity components.
Additionally, 14 idiosyncratic immune-promoting hepatotoxicity components were identified, encompassing 10 EF
components and 4 PF components, with neobavaisoflavone, bavachinin, and isobavachin being potential
idiosyncratic susceptible immune-promoting hepatotoxicity components. Synergistic toxicity index results
indicated that 13 idiosyncratic immune-promoting hepatotoxicity components (except anhydroicaritin) combined
with bavachin demonstrated synergistic hepatotoxicity on susceptible cells. Notably, 3 idiosyncratic susceptible
immune-promoting hepatotoxicity components combined with bavachin exhibited synergistic hepatotoxicity, with
neobavaisoflavone displaying the highest synergistic toxicity index and bavachinin the lowest. In summary, this
methodology successfully screens hepatotoxic and immune-promoting hepatotoxic components in EF and PF,
distinguishing the types of components inducing hepatotoxicity, evaluating the hepatotoxicity degree of each
component, and elucidating the synergistic relationships among them. Importantly, these findings align with the
characteristics of IDILI. The method provides an effective model tool for the fundamental research of TCM-related
IDILI components.

Key words: Epimedii Folium; Psoraleae Fructus; idiosyncratic drug-induced liver injury; hepatotoxicity

component; immune-promoting hepatotoxicity component

2yt S A A 4 24 AR ) 5 B
A543, o0 D A BRI S o 2 288, [ A 2 A A
EH 24 ) SO AR U P B B B B R T S, B T T
P K 2 ) 79 & AORME 5 TT RE S U R 24 ) M I AR 1
(IDILI) H A # B A0 2 LM, 5 2454 7] & L i) 1) S5 65k
Z WIRA IR RO 2R, A 26 245 b T AR I DR T RE 7 B
TG TN IDILL 1 & 4B, 2 5 80 2 259 Sl 1 5
KM, H#r, % F IDILT K A4 [ HLS v AT 28, Rk,
IDILI — Fi A& 25 V0B 52 ) M sl AR R

G5« T 7 v 245 SCIDILT FY ] /8028 WL T8, 5l
NATDRE R 2 22 VR 2 IR TR A SR S . K
HHRLK, Hh 2 40 4 32 AR R T [ A AL R it o, 1R
D WML 5 B A1y B2 T F2 IDILTAH 2 F 72 i i 4
RIS FH 3 E 8 B v ot Al R 1 P 453 493 9 491 2k A T
o] 1 g3 B, AR B s AL R B ARG T Re A
IDILI®?, i — B PR 4 R HI G 22 W (LPS) /i 3 1) e %
JE B AR R AIE S T Al R B A A R R SR
PECT, e Ah, DR IR 7 H R S B R AN IR 7E LPS

A G R N s AR A 38R S IDILL, HLAC AR
R E DL [, BT b N Eh P R Y
I 52 V2 2 8 VRN I o AR 3 23 2 U T AR g
REMTEEE FNOD FEZ AR EALHIRED3
(NLRP3) 78 iE/MA [P B0E 361 75 5 IDILT K 4. B
SRLPS /5 5 S B MR B R FH )32, H 2 A
U FH IS AL B B A FE ) B, AN 5o, 3B LA
AT PR 22 RE I R TG 1 R R O O S R A
&4 Rk, W Z 4 G i 2R SR IDILT %43 0 32k 1)
VAN 7. U B X 48 25 3 2 T B, R “25 -
T VR R 23 — BT B T A A R 48 R B ST A S I
TETER R, FEMEHE A SERT N R R R R T
R CE L, JAME B oAb IR A A IR
B R RN IR 2 AN TR, AR R R SRR 5 A
‘B B BC AT G AT fg Bk EGFR .HSP90AAI .TNF.ERBB2.
PTGS2.EP300 F1 PPARG =5 1% U I x50 25 453473 Fi2 2
{EL Y 2 3 RURI 1 HE O A1 5 B5CIDILT (1 1 43 ik 5 B o)
A B AE RT RG, NWTD O R 2 A O



RS — Tl eh 2N SRR S AR A3 1820 6 228 PR AR A PP T VA IR R S LUK R R 5 7 9 £ - 623 -

IDILI 4 Jo7 B A, A7 0 2 3 37— Fhom] & | s il & 1)
2 AF AR R 0 A 493 R 1D 75 32 7 3

HepG2 2l RIR B — /0 F D e, B A LIRME
FEGE 7, R IF AR 23 s — 8 if 3% & 1 9 () IR 228 Ji 8 3R
BEIH T o (TNF-a) flly FHLE (IFN-y) 24K, BT DL 24
W) S8 R0 T A B R B AT B R . LRk, TERE
S 0453493 24 4 R0 4 L ER] - 1 40 AR LR O T
HepG2 41 55 SR AR /IS 5200 At A 54 QN 40 Ji 1) Jse 2
AEAL, DRk, A FH A Ao S o 24 0 P 403 403 VAN A5 2
T HE A, AT A R AT R R R I S e 4 2R
Rz —, F3m i 5 A A R A A (e S B AR s B
P N E R, IR R AR, FoF TNF-o & 32 2
53, F 9T 3R B 6 g YR 35 1 9 AR M 5 5 | RS 1 A
53, W TNF-a 5 XSS RN U RE F, 305 TNF-a /5
22 4 R 3 Ak R /% R F-«B (MAPK/NF-xB) 155
g, S EORE RN MR T 5, 3 RO G B
B Ab TR AR A, i S AT 40 M T, PR AR BT R A B
GO0 A, ik R A i P YD R SR 2 IR R
LPS H1/5% TNF-o Fip [5] 4 FH 3% 58 - 48 A, 1% 3% W 40 i K]
TE 5l PR A X b AW 5] S 1 R A S 2 B A
FHUS . — TG o] B 5 452 4 JRUE BT 2% 43 A R i R
WL, 5522 83 (IR A e 2ok B 452 45)
I 3% R A0 B R 7 Rk K T B e, B SR 3 (IR A el
B JE I ) K H ) TNF-a 3 52 40 i A= K A
T (EGF) Fli#afk K 7 E A 1 (CXCL1) Z40 i 1 1 2%
KK TS (P < 0.05); HAHSC 0 Hr 45 Rk,
TE T A 218 152 40 M R 1, TNF-o 5 79 20 2 2k
SN (ALT) BUR & % IR 2 BE 7% 2 1 (AST) HIAH K
PE o, 52038 TAERRAE 28 (ROC) i 28 7 TH #H oK
0.867, B Ik 4 AR 57 4 7 3l A 66.7% Fl1 86.7%, H& 7~
TNF-a 6 B R X 5 B -5 J-45 495 5 8 1 7 72 40 g
N ¥ . R, ZH8F 7L CSTBL/6T /N 5B Y | HIF 5k
TNF-o 7] 5 TR Hi45, RN IEF DNREB LT
8 S J5 A2 S EUH 4, 2/ R4 TNF-o RS
HEB G TS, BRI IMTE H AST A ALT K2 2
B (P <0.01), LB AT AR R,
25T TNF-c T 4h 2 (1) JFF-440 R0 /N BROGT 5 2 T HH 3% UK
P 52 39N, NF-«B /v 5 19 Ml )9 FLICE #7 #1] &5 A
(FLIP) F) 25 3% AT & A2 JH- 20 i 6F TNF-o0 BB 35 I i) 2
BEPLHU . R, R B TR B TNF-a 0] g 2 5 21
251 BT 2 IR . Ak, TR T A S
RAIE R G B AEFH LA o TNF-a X 14545 1 &
S AL ) 2 O B R HG O i R AR A0S Sk R R
FIA B, {H & TNF-a /5 1 HepG2 4 iy 5 Jip 7Y
2 15 BE FH SR VAN AR 2 B oAb % i 5 IDILL I K &,

R 4 R WA FUARIE -

PR b, AR B9F 0 A0 3 3 — R A 0 TN 24 S o A
B AR SNPEN AR Y, R 5 3R A5 A1 8 IR 1) HepG2 4
Ji, %57 TNF-o /5 (1) HepG2 4H il &) &5 Y, i 30 V%
FFE RN B I o R S O 40 2k A, 5 R0 1
WY T8 173 BT P 453 0 B R i e A LR 2R, TR I R
TS RN I v P 500 1 73 A0 e AR 3 45 0 B
AP IR S BOIDILY, LAY i = 28 A N1 i e 4R 5 22
IDILT ) 7 3 T 2 W 56 77 3R EARHE, DR B I PR
ZAeEHMY.

MRS E
UEESRF  MKIE & 0 ML Countess 114 H 55 4H

A i+ # A% (2% E Thermo Fisher Scientific 2 #));
SynergyH1 4= Ty g il FL AR A Wl 4% (3£ [E BioTek 2 #]);
Nikon 120¢ Y6 25# 58 (H 4 Nikon A 7]); CP214 B 75
BT AHTR [RERE (L) BIRAA];
KQS5200DE B % #2568 75 P i e 2% (Rl i 8 5 A a8
PR A &]); UPT-1-5 BB 4K il 46 R G0 (WY )10 35 68 4l Ft
FARAF]).

T %F 78 1 (CAS No: 489-32-7). 7% F 78 & (CAS
No: 118525-40-9). ¥ £ 75 VX H 1 (CAS No: 56725-99-6)
T 2F 78 VT 11 (CAS No: 113558-15-9) 517 & A (CAS
No: 110623-72-8). 5% & Al (CAS No: 140147-77-9).
7 %€ B (CAS No: 110623-73-9). 5% % C (CAS No:
110642-44-9). Jli /K% % % (CAS No: 38226-86-7) i
£ 7 TF A (CAS No: 39012-04-9). ¥k & lg H & (CAS
No: 19879-32-4). #h & A& By (CAS No: 10309-37-2). %k
B &1 (CAS No: 905954-17-8) 5 #h & Il 1F (CAS No:
905954-18-9). #MH I & (CAS No: 66-97-7)- 7% #b B fig
# (CAS No: 523-50-2)- #ME lE 7€ (CAS No: 18642-23-4),
A EIE 2% (CAS No: 20784-50-3). 5 4h B ig — &
filil (CAS No: 31524-62-6) 1 #h & JIg 7 ¥ B (CAS No:
41060-15-5) FTkE HE S04 sk (CAS No: 19879-30-2)
06 A A B R A PR A A, 4l 4% 100%
it . DMEM (Lot: 8122582). & 4 IfiL i A1 4 it 5% 7% I
(CAT. No. 150466) ¥ [ &5 KR AEW i 5 il (b
70) HIRA A ; PBS (1%, Lot: AH30026713) 1 H 4R
AR A R A A B RS RIS W (100%, Lot:
20230129) Al — FE B HA (40 e 15 772 2%, CAS: 67-68-5)
T B b5 3K E B R 2 Al B (Ballbio, Lot:
F2210) & H AL s R A BWIRAE R AR AR A
A TNF-a (300-01A-50UG) & H 3% [ Peprotech 2 ] ;
AR A S (LDH) B & I % i 57 & (CytoTox 96
Non-Radioactive Cytotoxicity Assay) ¥ H 3% [E Promega



- 624 - 2% % Acta Pharmaceutica Sinica 2024, 59(3): 621-632

/L\\é

&l

MAmIEF 547 A FE HepG2 41 il H
BEEBE 5 1 20 B ARL 24 5L BHT 0, K HepG2 41 il
AT 5, F 2 10% 6 25 1035 F1 1% 75 45 5 R 1w b
DMEM #5953 - 37 °C . 5% CO, YRG0 40 o 1% 77
R R R IR, 40 K 80% A2 AT I, s I g Y 4k B
A0 R BRI AT AL AR, IO H A S A AT S5

U0 #5024 K 91 1) HepG2 41 i 85 R 1 TE 1 96 FLAR
W YT B 9x10*AN/AL, B5 9% 24 h G 4B 24 . 4h 2T,
J¢ F TNF-o (10 ng-mL™") $ 340 M 2 h, 28 J5 7] % L H
TNAH LR BE B 2590, 45 245 24 h WS4 i B3, s
LDH Bl s, wEH 3 MNEAL, HFATEE 3R (n=3).

M EFRNER LDHEEMNE LDH 2 —Ffh
FeE R AT, 76 IR HRAS RAFTE T4 M i i A, 2440
JfL 52 B AE T, 5 AR A 2R, LDH i s R i
Z A AN, PR AT 3 A W A0 e B 7% 35 i LDH 193G
P R ) T 40 52 452 PO R B, 3 v DU 4 B B 1

WA 40 i B35 T, % I8 Promega LDH iR 77 &5 i B
4, 7 5 25 A FL (blank) A1 £ K LDH B i fL (max),
WHE 3R AL, BEbR ORI 490 nm P K AL IROE E (4)
fH, 4% TR AXFATIHHE MM EN . LDH BEIK
/% = (4 ')Wﬁ_Ablank)/(Amax_Ablank)]X 100%.

HEISHEHITE  NFE L/ TNF-a /5 HepG2
M 5 SR AR, BN U 2 S B FE AL, R 4
E¥I A (g 1) BT H5H . g = E(AB)/[E(A)+E(B)-
E(A)xE(B)], E(AB) A& A Fl ik 4 B BE I 41 g
26, E(A) F1E(B) 737 N A FARL S B 14 S 410
Hil#, ¢ > 1.15, R B B G RS HEEH .
ARSI AT E R 3R

KB IBFZEITE 54 K H GraphPad Prism 8
AT ST o0 A, v & SRR F 8 + KR AEZE (mean +
SD) 7, £ [ LLBCK FH 5 KR J7 2 40 1T (one-way
ANOVA), W40 LR K5, P < 0.05 Ron A
EMER, P<00l XREHREEESR.

#HR
1 Bt R o B IFi%

T 56T 5 1T AN iR B A 10 Fof i 2 A 0
HepG2 4l I B EAE ]« 225 Sk 2 TE 8 HAE A
S 200 5 B 1Y) TNF-0 45 253K 28 10 ng-mL"' . Z59)3%
BANRE, #ME R R A4 N 50.33.33.16.67 Al
8.33 umol-L", H 42 20 Ff 5l 73 19 45 25 ¥k 5 8 66.67 -
33.33.16.67 F18.33 pmol-L".

B FTIR, UL RPRNE iR R 20 6 40 A 1 B 1 S 4
iR A R EH e R, VB IRE . RANE R .

WEREE FANE IR R M ANE IR = A B
8.33~66.67 wmol L™ ¥ &£ yi3 [l P XJ 1 41 g A &) &k
G EE W R EEER. #ME 8B (66.67 Al
33.33 umol L) #h & I§ %€ (66.67 F1 33.33 pumol-L).
N E iR 4 & (66.67 umol-LYy A3 #b & g 5 ¥ B
(66.67 pmol-L™) X 1E &5 40 f Al ) BOR S A M35 B &
PEVERT (P < 0.01), {HF P bR 25 20 i 1) 25 M v 3
P2 AVEAEH R (50 pmol- L) IS4 g — A 3%
fiil (66.67 pmol-L™") X 1E ¥ 41 i th B A5 B 42 55 14 F
(P <0.01), H7E TNF-a $2 11/ T 40 M 2 JBOR S R #E
HE—2B 880 (P < 0.01); LAk, #hE A H 2 AU b E iR
S P 7E 33.33 pmol- L™ 45 24 26 F 7 % IF % 40 i G 2
PEAEF, (B4 TNF-o /5 5 BOIR 25 40 i 1) 25 1 2 25 3
Jn (P <0.05).

W2 FT 7, 10 i 3 22 J 70 0 240 6 1) 2 12 5 45
ARIEMAE RIFMEEXRR. 1E 10 FR L8 Ko
HORFEE EEER ECAEEALHAEE
B € C /KT 3¢ 3 R ONE F 8 1 A 7 8.33~
66.67 umol-L™ ¥ &£ i [l Py Xt 1F 41 i A1 55 O 45 40
M EA R EEER . EEE R IAEEER
H 11 (66.67 A1133.33 pmol-L™") X 1F F 41 fl A1 5 BOR 25
Y5 BAT B AR F (P < 0.01), {EX 3 iR 25 1 40 i
REVERA R EEER, KA ES A XMT (16.67 A
8.33 umol L) X 1E # 4H i Al 5 BOR 25 41 i ¥ %5 B
SREMER.

2 RIRRE TR R 4 BT E

2% EiREE R, % 33.33 pmol- L 4 fiE H 1
N RFAR A 5 IR o AT S SRR 7T, F A 10 PR 2R 2 R
43 F1 10 Fhokb B IR B 4 72 TG 55 ) & OF 1E 48 G 7))
TR BN R e . R e R
PO TV 3 58 UCH T A8 6 T A0 b3 T R 1R 45 245 0K
¥ M 25.16.67.8.33 M1 4.17 pmol L™, A& flg — A 3%
Wil B AN R R B RN IR O RS AR E N
33.33.25.16.67 #18.33 pmol- L™, F 4 2 145 25K
466.67.33.33.16.67 F18.33 pmol-L".

WK 3A AT7R, 1F 8.33~66.67 umol-L' 45 24y
PN, 2 2 T M S 2 6 DE A AN ) JBOR AS 4H A E
TRMEEM. SAFIEFREEFETALR,
16.67~66.67 umol L™ & £ 3 1 B & i g FH = % 1
i 20 PR ) B R BN (P < 0.01), 52 B 55 A o o)
R A 5 RRE TN, 5 EEFHILK, 833~
66.67 wmol-L™ ¥ 2 7 17 BX & M i JIg HY 35 45 24 B 40 fifg
BB E N (P <0.01), H 2 EHERELR;
SR, 27 5 4 R A L, HoF 1 66.67 umol-L™!
TR R B B 2 SO S 4 i 1 2 1 L SE Y 0



RS — Tl ep 2R OGS AR AT 182 0 228 B AR A PR T VA IR S DARME R AR o 78

Nl :

625

A

LDH release/% LDH release/% LDH release/%

LDH release/%

Figure 1

Isobavachalcone. n =

150 B <
)
100 5 g
e
R I % g
0- Clumol L™
Q(,}Qﬂ,;\;b'\ 050,556\,:.;:
ooé *’,&(‘ P ®
Bav TNF-o+Bav
150 E <
)
1001 8
[
50 E
=
O-MC/MM-L“
> & BAYRNCRAN
beb ’Bﬁ’\bb « &é‘ ‘o ") b ’5
Isopsoralenoside TNF-a+Isopsoralenoside
150 H
*% EN
0 2
100 vy b
2
jost
50 &
[}
0 Clumol-L™!
2\ LD QD
bbb "3 Q b ”: ‘ob 15
Isobavachin  TNF-a+Isobavachin
150 K.
vv 0 é
0 Py
100 = 4
e
jant
50 o
-
0 C/umol-L7!
) 20 QD QD
S D QD © '5 S
Q‘é@ SR
Psoralidin TNF-a-+Psoralidin

150 C
v o0 D
100+ o g
vv 3
50 E
=)
0 C/umol-L™!
QD 5.0 8D QD
0 Q> & IS b o2 LR
= FEHOT ® @ 270"
Backuchiol ~ TNF-a+Backuchiol
1507 F
N
)
1001 2
2
50 E
. -
O-W—C/pmolr‘
) 5.0 Q N D
Y ‘ob > sa‘° %“’&& ° «f’ oY
Psoralen TNF-a+Psoralen
150 I
o
vv 0O )
2
100 - g
O [
o
50 A
=)
0 C/umol L™
A A D ,0- A QD
b‘ob'\;%bb%t’@ b ": ‘o '5
Neobavaisoflavone TNF-a-+Neobavaisoflavone
150
vv R
100
50
0 C/umol-L™!
> %] DD QD
Q> Q3 b '5 b P
Qoé‘bb 507 % @‘& S

Isobavachalcone TNF-o+Isobavachalcone

1501
100

501

o-#—mﬂ———-—!—-—.—cmmol-n’

5 Q& A

S8 XS O
& q:&éﬁ %

Psoralenoside TNF-oc+Psoralenoside
1507

1004

50

Lo o0 0 o o O O B

cb«?’é\%&é“*é\ﬂ?’é\%

O
TNF-a+Isopsoralen

Isopsoralen

C/pmol'L'l
QP QD /“6\{76\“35
k:.b LN %@

R o
Ba

TNF-a+Bavachinil

Effects of 11 components of Psoraleae Fructus on LDH release in HepG2 cells. A: Bavachin (Bav); B: Backuchiol; C:
Psoralenoside; D: Isopsoralenoside; E: Psoralen; F: Isopsoralen; G: Isobavachin; H: Neobavaisoflavone; I: Bavachinin; J: Psoralidin; K:

Fructus corresponding component group. LDH: Lactate dehydrogenase

A

LDH release/% LDH release/% LDH release/%

LDH release/%

1501 B.
3
1001 g
B
50- &
-
o-n—m—'———mclpmol-ﬂl
@ & ﬁ?’é\% Qﬁ‘f‘é\ﬂ?’é\s
s N
Icariin TNF-a+Icariin
1507 E =
100 = vy LoL58 %
E
50 &
(=)
o Clumol-L™!
N A0 A 7m0 N 3 s\
6%“”’ GRS b")b‘c%“)
& ki
Icarisid I TNF-otcarisid IT
1507 H
50 0
)
100 ki
B
J o
50 =
-
o-m—*—*—F—F—m Clumol-L!
& A
o & » b o ’5 b ":
o %) 2 &%
FTEPETTE
Epimedin B TNF-oc+Epimedin B
150
100
50
0 C/pmol-L"
A 2% N & QD QA
LA b e S
b@ 570" & &g&
Epimedoside A TNF-a-+Epimedoside A

1507 C &
3
1001 3
2
50- £
-
o-mm-—i#—ﬁ-apmol-u‘
S 6\ X3
& bb RN &éﬂ S
Icaritin TNF-a+caritin
1501 I .
3
1004 2
S
501 z
=
o-mcmmow‘
SE D QDS QD QD
o S E @‘4@,‘, & %
Epimedin A TNF-g+Epimedin A
150- I\a
3
100 8
2
50- =
8
o-m#—!—!—cmmow‘
S QD QDS ﬂ?’ O
Qo“ébb PN, \f‘ o

Epimedin C  TNF-o+Epimedin C

150

100
vv R

504 I '
vv
0 C/umol-L™!

Océo AN 6\% & 6\ ﬂ?’ L
Tlearisid TNFMM

1507

100-

501

L W W SR ol L

A A8 D
ebﬂ)b'\; b“:b":
be.ﬁ\b%é

1 3

TNF-a+Epi

Ep Al Al

1504

100

I
£

ébé\"—?’é\“?’

Anhydroicaritin TNF-a+Anhydroicaritin

N> &
Ob’bh
Gao‘ob“:\

oL e e BN E S B (oL

3,x+s "VP<0.01 vs control group; “P < 0.05, °°P < 0.01 vs TNF-a group; P < 0.05, “P < 0.01 vs Psoraleae

Figure 2 Effects of 10 components of Epimedii Folium on LDH release in HepG2 cells. A: Icariin; B: Icaritin; C: Icarisid I; D: Icarisid II;
E: Epimedin A; F: Epimedin Al; G: Epimedin B; H: Epimedin C; I: Anhydroicaritin; J: Epimedoside A. n=3,X 5. ' “P < 0.01 vs control

group; °°P

<0.01 vs TNF-a group



626 - Zj%E %4k Acta Pharmaceutica Sinica 2024, 59(3): 621-632

(P<0.01).

U1 B 3B FT s, 1F 8.33~66.67 umol-L" 45 25 {u
P, 2R R B 2450 IE 40 R B JBOIR 25 A e 1
TR ER . S5HhE IR R 4L, 66.67 umol L™
2 F 5 AN IR 26 N X L 40 e B S
(P <0.01); 57EFHERALLI, 8.33~66.67 umol-L”
VESETE R 5 AN R B 2 D0 BN I 4 A A 1 T
AN, ARG Gy B AS 20 L (0 FE PR AR R 3 1 (P <
0.01); 5 TNF-a+#ME I R AL LLEL, 1XUF 66.67 pmol L™
[R5 ZIC O I i i P 2 Xt B SR 25 40 P 1 2 1
BEWE (P<0.01).

>

100

50

LDH release/%

0

0 Qi Q6D QP Qa2 853 Q6D QA ad QoD Qad
R TR AN TR N A AN
&%@@@%@@@%§¢@@@%@@@%

Bav lcariin  Bav+lcariin
TNF -0

Bav Icariin Bav+Icariin

C 150
100

50

LDH release/%

0
QDR QRN QDN D QDN QRN
0&;» G A O N S GR A R G
Bav Icarisid ] Bav+Icarisid [
TNF-a.

Bav+
Icarisid I

Bav Icarisid [

E 150
100

50

LDH release/%

0 Clumol L™
S22 & %> 0> E 22 & D2 D> G o & D> & D> G o>
QG&\)«;-@K; QR %@Q@-@-\b- SRS

B;v Epime- Bav+Epime-d Bav Epimedin A Bav+Epimedin A
din A nA TNFo

o

150

100

50

LDH release/%

0 C/umol-L™!
oD QD QD QD Q2 065 QD Qad QN ad QN ad
e AN A TR NG PO R Sl TR N AN AN TR NG
&W@Q@*@Q@E§@@@@*@@@*
Bav Epime- Bav+Epime- BavEpimedin Al Bav+Epimedin Al
din Al din A1 TNFa

—
=) o
S S

v
S

LDH release/%

0

S0 QD D QD D 80 DD D QD D
ooé‘,@“v’bb‘%’p?’\b@’%’-"@‘S@?’\é’%2&@%@%%@’%%@%{@9@

Bav Anhy- Bav+Anhy- Bav Anhy-  Bav+Anhy-
droicaritin droicaritin droicaritin  droicaritin
q -0

W 3C FioR, 5% B2 b, 2 2E 3 IR 1A
16.67 125 umol-L™ 45 24 71 & N X IF 7 41 ff 25 14 B &5
W (P <0.01), H5 %M a5 B 28 50F X 15 ¥ 40 i 1) 5
PEA B (P < 0.01), HE W BF BRI R, F
4.17 F18.33 umol- L™ 45 24 71 i 1 ) 1F % 41 i I 35 PE A
FH; 75 4.17~25 pmol-L™' 45 25U Bl PN, ¥ 2 8 CH T
Gy RS A W TC FEPE AR F, (H 5 %0 i R 2 100 F Ik
Sy TR 25 41 i 1) 75 1R R S 1 (P < 0.01); 13 iR 1 2,
#i 5 TNF-o+ 40 B 8 B R 4 L8, L5 16.67 Al
25 wmol L™ ¥ 2F 7 YT 1IN X 5y 8O 25 41 fa 1)
RN 2R ER®E P <001, HAAFREHFRS

00

100 W

.
S 80
2 oo
o 60 KR ##
o
= 40 005y
a an
a 20

0

PP QADEQD QDD DD QDD QD
SR D108 H.06D0.0, D0 00 DX /a7 0, H7 05 D20, B2 0
CQ@@Q@*@@@E§@@@¢%@@@%

Icaritin Bav-+Icaritin
INF-a

Bav lcaritin_Bav+lcaritin Bav

150
100

50

LDH release/%

0

QP MOV NARIRED D G N e Qb
oe&;a- G G N R CA A G

Bav Icarisid [I Bav-+Icarisid IT
TNF-a

Bav+
Tcarisid IT

Bav Icarisid II

150

100

50

LDH release/%

0

D 2 D o QD S5 QD D QD >
O
Oo&,@%b%{é’%"’@%{é’%’” N SREA

Bav Epimedin B Bav+Epimedin B
TNF-a

Bav Epime- Bav+Epime
dinB -din B

LDH release/%

S G\ > O > > . S5 D> D> D> D>
SRR AN AN AR S TR N TR N AN AN
@@@Q@%@Q@y§¢@@@%@@@%

Bav Epime- Bav+Epime- Bav Epimedin C Bav-+Epimedin C
dinC dinC TNF-o.

LDH release/%

Q> ) > G D D> D &> Q1 oD Qo QD> o>
&%@@@%@@@y§q@@@%@@@w

Bav Epime- Bav+Epi- B;/ Epime- Bav+Epime-
doside A medoside A doside A doside A
TNF-a

Figure 3 Effect of Bav combined with 10 different components of Epimedii Folium on LDH release in HepG2 cells. n =3,x 5. "' 'P <
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Figure 4 Effect of Bav combined with 10 different components of Psoraleae Fructus on LDH release in HepG2 cells. n=3,x+s. " 'P<

0.01 vs control group; ““P < 0.01 vs Bav group; P < 0.01 vs Psoraleae Fructus corresponding component group; °P < 0.05, °°P < 0.01 vs

Bav+Psoraleae Fructus corresponding component group; “P < 0.05, “*P < 0.01 vs TNF-a+Bav group; "P < 0.05, P < 0.01 vs TNF-a

+Psoraleae Fructus corresponding component group
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Figure 7 Under HepG2 cell susceptible state, the correspondence relationship heatmap of idiosyncratic immune-promoting hepatotoxicity

components or idiosyncratic susceptible immune-promoting hepatotoxicity components and dose, with synergistic toxicity index (¢ value)

more than 1.15 when combined with Bav. A: Idiosyncratic immune-promoting hepatotoxicity components; B: Idiosyncratic susceptible

immune-promoting hepatotoxicity components. n =3, x + s
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Table 1 Classification and significance of hepatotoxicity components and immune-promoting hepatotoxicity components

Component classification ~ Number Significance
Direct hepatotoxicity 8  Compared with the control group, the hepatotoxicity to normal cells of these components were
components significantly increased (the significant difference was marked V in Figure 1 and 2)
Idiosyncratic hepatotoxicity 8  Compared with the TNF-a group, the hepatotoxicity to susceptible cells of these components were
components significantly increased (the significant difference was marked < in Figure 1 and 2)
Idiosyncratic susceptible 2 These components had no toxic effect to normal cells, but significantly increased hepatotoxicity to
hepatotoxicity components susceptible cells (at the corresponding dose, the significant difference was marked * in Figure 1 and 2, but
no V label)
Direct immune-promoting 13 Compared with the hepatotoxicity of bavachin to normal cells alone, the combination of these components
hepatotoxicity components and bavachin significantly increased the hepatotoxicity to normal cells (the significant difference was
marked A in Figure 3 and 4)

Idiosyncratic immune- 14 Compared with the hepatotoxicity of bavachin to susceptible cells alone, the combination of these
promoting hepatotoxicity components and bavachin significantly increased the hepatotoxicity to susceptible cells (the significant
components difference was marked ¢ in Figure 3 and 4)
Idiosyncratic susceptible 3 The combination of these components and bavachin had no toxic effect to normal cells, but significantly
immune-promoting increased hepatotoxicity to susceptible cells (at the corresponding dose, the significant difference was
hepatotoxicity components marked O ¢ # in Figure 3 and 4, but no A label)
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Direct hepatotoxicity components and
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Idiosyncratic susceptible hepatotoxicity
components

Direct immune-promoting hepatotoxicity components

Idiosyncratic immune-promoting hepatotoxicity components
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components

@ Mutual components

Figure 8 The summary plot of hepatotoxicity components and immune-promoting hepatotoxicity components
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