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4L EE 3 (recombinant enolase 3, ENO3). ¥iJ5#%i2% & H (transporter associated with antigen processing 1, TAP1) £ [HK1%.
CCK-8 V275 52 40 *E /KR /N R RS2 AML-12 43 152, JFR A qRT-PCR 55 Western blotting £l AML-12 4Hfg
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Abstract: Objective To investigate the mechanism of liver injury induced by Xixin (4sari Radix et Rhizoma) water extract based on
proteomics. Methods A total of 30 rats were randomly divided into control group, Asari Radix et Rhizoma high- and low-dose (12,
6 g/kg) groups, with 10 rats in each group, and rats were given intragastrically once a day for 28 d. Serum samples and liver samples
were taken after the last administration to detect serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST) activities;
Hematoxylin-eosin (HE) staining was used to observe the pathological morphology of liver tissue; Tandem mass spectrometry label
quantitative proteomics method was used to detect differentially expressed proteins in liver tissue; Immunohistochemical method was
used to determine the expressions of cytochrome P450 1A1 (CYP1A1), metallothionein-1 (MT-1), muscle specific enolase 3 (ENO3),
and transporter associated with antigen processing 1 (TAP1) proteins in liver tissue of rats. The CCK-8 method was used to investigate
the effect of Asari Radix et Rhizoma water extract on viability of AML-12 cells, qRT-PCR and Western blotting were used to detect the
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protein and mRNA expressions of CYP1A1, MT-1, ENO3, TAP1 in AML-12 cells. Results Compared with control group, AST and
ALT activities in serum of rats in Asari Radix et Rhizoma group were significantly increased (P < 0.01). There were obvious
inflammatory changes in liver tissue. There were 179 differential expressed proteins in liver tissues, mainly enriched in the biosynthesis
pathway of secondary metabolites, retinol metabolic pathway, phagosomes, etc. The expressions of CYP1A1 and MT-1 proteins in
liver tissue were significantly increased (P < 0.01), while the expressions of ENO3 and TAP1 proteins were significantly decreased
(P < 0.01). The in vitro experimental results showed that the expression levels of CYPI1A41 and MT-1 mRNA and protein in AML-12
cells treated with Asari Radix et Rhizoma were significantly increased (P < 0.05, 0.01), while the expression levels of ENO3 and TAP!
mRNA and protein were significantly reduced (P < 0.05, 0.01). Conclusion Asari Radix et Rhizoma water extract can induce liver
injury in rats, leading to abnormal liver function and pathological changes in liver tissue. The mechanism of liver injury is related to
the up-regulation of CYP1A41, MT-1 mRNA and protein expressions, as well as the down-regulation of ENO3, TAPI mRNA and protein
expressions.
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(#it*5 PR6502). RNase inhibitor (#{t5 RP5602).
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500003617 ) « WL A Kr o MR S BE AL BB 3
( recombinant enolase 3, ENO3) Pk (#t =5
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with antigen processing 1, TAP1) #ifk (Hit 5
00083475) #J H 3% [# Protenintech A7) ; % H
TH T -3- 1 TR I U ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) CYP1AI. MT-1. ENO3.
TAPI 5140 T B 750 M 4 e A B 4 =) 58 s -
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FRAFD; ABI7500 2458 € & PCR AX (3£ [E ABI A
7] ); ChemiDoc XRS+1% R 41 (3£ [H Bio-Rad A F] ).
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I B 75 bERE 37 CHEE 1hy IAMABZ, T
R B G AT o B A OB DL A B . R A
Bradford {20 5E 85 (A o 8 (5 E B R X 50 pg #F
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SRR PSS 3 IR, BEHR Smin, ARENEE 3%
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3 #R
31 MFEKEMEERTNEENE

o HR 0 B 2 A I o 2 S K AR R Al RE R . 3R
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El1 RAMBRAR (A) FMEFKEY (B) B HPLC
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Fig.1 HPLC chromatogram of mixed reference solution
(A) and Asari Radix et Rhizoma water extract (B)

R2 WMEKEVEEUFRNSE
Table2 Contents of main chemical components in Asari

Radix et Rhizoma water extract

gy JUEWRE/(ug-mL™)
Mro SIYIFHIIE 1, A% 0.548
i 0.513
=1 SIYFS %:?%ET%% 4.304
Table1 Primer sequences T o A S e 5]
I 57 (53) A JE/bp e im o et .
CYPIAl F CAAGGGGCGTTGTGICTTIG s 3.2 MFEKEVKBRIFNESFAELRET K
R: GTCGATAGCACCATCAGGGG AL
MT-1 F: GAGTGGCCAAGGGTCTGTCTG 136 N3 3 Fior, SxtBRYL e, St 14 Fgise
R: GAAAACTCGGGGCCCAACTG . . .
;;. ;‘(l EQ I?-_:l NEN N o9 \E g In:' .
ENO3  F: AGACTCGGAGCTCCATCCAA 96 :”J%’Eﬁu“mf‘f AST&E”% ﬂ’_f(P <0.05):
R: GGCCTTTACTACCTCCACCC 21, 28 RAU¥E. KA EHKRIME+H AST.
TAPI F: CCGCTTTCGATTTCGCTTTCC 127 ALT SEMR B2 T8 (P<0.01).
R: CTCGGAAAGTCCCAGGAACA _ N
y EEQ '?T:' Q QDQ N VE
GAPDH F: AACTCCCATTCTTCCACCT 112 Sl 2 s, NIREC U AL ER A 1 s

R: TTGTCATACCAGGAAATGAGC

Wi, BATEL . B, MR 4R A
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Table 3 Effect of Asari Radix et Rhizoma water extract on liver function in rats (X £ s, n = 10)

, ALT/(U-L™) AST/(U-L™Y
é I IE/ k 71 A/ A/ P A A A
i AReke) 5wk ma R Bk B1k BlAE B K  BBE
X HR — 31+11 35+6 31+£5 35+9 35+13 32%6 34+7 34+10
M 12 38+9 42412 724+12™ 734+13* 45+8 49+19* 106+31™ 108 +30™
6 366 41%8 59+17" 61+10™ 44418 45+20 76+18™ 77+14™
x4t "P<0.05 "P<0.01.

"P<0.05 *"P<0.01 vs control group.

M 6 gkg™!

puyict AM3F 12 gkg!

i S FoR RN AR NIRAE o
Arrows indicate inflammatory cell infiltration.
B2 KM ARFAARET RN
(HE, X200)
Fig. 2 Effect of Asari Radix et Rhizoma water extract on
pathological changes in liver tissue of rats (HE, x 200)

FFRAPIR KL, IR PEAI R A0 h)
EANTANN PR RO, MR RAfE, SRR

RIEINE, BB EREmEAT.
3.3 YHFEKIEMIN KRATHLERAEFREMN
FIREER KL 12 gkg KB T A5
Eﬁﬁuﬂﬂ, LR R ZH 5 2 S R E A T R
Heptr. MRS S EH 5 324 NMEH, LA
%%1%& (fold change, FC) >1.2 8{ FC<0.833 H.
P<<0.05 F¥iiikskAE, XL A0 =) AL AR
HAPH 179N EREL, Hod BFEEBEA 90 4,
THREASR 89, EHZER KB SHRENE 3.
4, FCHBRM 20 MEANEK 4. 5.
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S
o
=

log,FC
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Fig. 3 Volcano map of differential proteins
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Fig. 4 Heat map of differential proteins

® 4 WFKEY EEXRAEEATHES (51 10)
Table 4 Asari Radix et Rhizoma water extract up-regulates

proteins in liver tissue of rats (Top 10)

ES] 1D FC
MT-1 MT1_RAT 6.19
MT-1m D3ZHV3_RAT 5.57
ITM2b ITM2B_RAT 3.80
KNT2 KNT2 RAT 2.46
KNT1 KNTI1_RAT 2.29
CYPla-2 CP1A2_RAT 225
CYPla-1 CP1A1_RAT 221
NGP D3ZY96_RAT 2.06
MPO D3ZGE2_RAT 1.87
Aldhla7 AL1A7 RAT 1.83
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®5 WEFKEMTEAREAATHES (71 10)

Table 5 Asari Radix et Rhizoma water extract down-

regulates proteins in liver tissue of rats (Top 10)

GO EEDNIRI, AR LT, 4F
P IO 2 R A R Rl R A
FEv NEBOURNL AP R RE, R4 gl

S ID FC gpdrdy, bR R A E TStk &
GPX4 MORAMS5_ RAT 0.63 s N L s
= , 1F T == I s B e 3
TAPI PO7949. RAT 061 Bk, fEST jJFJbiJ ﬁfk JXA %;TEEEI 51t is
RT1-Bb HB2B RAT 0.60 PE. 858 7 TIREITTSEDIREAE G, LA 5.
ENO3 ENOB_RAT 0.55 KEGG EHE0Mr R, 407 SH5G s &
ALDH G3V7IS_RAT 0.52 A5 S ACBE RS . RGP0 AE 6 B
AOX2 AOA096P6M6 RAT 0.48 . ‘ NN
Fl FRILL RAT 046 BT, BRI, RS, LK 6 ik 6.
— M 2 —_— = - % .
RT1-A AOAOG2KIE] RAT 0.40 34 WEKEYXN KB CYPIAL. MT-1.
s /,
AOX3 AOA0G2K1Z5 RAT 0.34 ENO3. TAP1 FEHFRIAEHFNT
AOX3 AOXC_RAT 0.31 mE 7 fon, SXEAE, 41, K E
it AR 4l 2l 5 ST IR
60 1
& 401
4
20
0 Lo
2t 2 5 8 %8 4% 8 ¢ 3882 ¢t s st S8 E &5 £ 252
15 o = o o o = 15 o 8@ = o 5 o z 153 =] = a i S = B
S EEF EEES EEFEEEZ L ES B ESE 2 E 9B G
E 2 ¢ 2% FEEETEECTE T2 = 2 £ 5 ¢ : E
= o = = = 2 .= .= = 9] = s Z 8 £ >
T 8% 2 ¢ ¢ 2 2:=§ Ele El- 5% g = 3 ég
E 28 £ 9 8 e 235 2 £ 5 s £ 8 EN-
E 2 5 2 32 2 562 5 g ° £ 5 3 5 -
£ = E g ES £ g = § 2
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metabolic pathways
biosynthesis of secondary metabolites
retinol metabolism

PPAR signaling pathway

complement and coagulation cascades

drug metabolism-cytochrome P450
staphylococcus aureus infection

metabolism of xenobiotics by cytochrome P450

valine, leucine and isoleucine degradation
tryptophan metabolism
rheumatoid arthritis

primary immunodeficiency
mineral absorption
autoimmune thyroid disease
allograft rejection

vitamin B¢ metabolism
inflammatory bowel disease

E5 Z=RZEBAH GO LN

Fig.5 GO enrichment analysis of differential proteins
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Fig. 6 KEGG enrichment analysis of differential proteins
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#*6 EREBAN KEGG ESEE (7110)
Table 6 KEGG signaling pathways of differential proteins (Top 10)

ID KEGG % H P i ERLIEEH
koO1110 biosynthesis of secondary metabolites <0.001 Msmol. Idil. Cypla2. Nqol. HmoxI. Pccb. Hmgcsl.
Akl. Asns. Sqle
ko01100 metabolic pathways <0.001 Msmol. Cyplal. Aldhla7. Atp6vlf. AcsmS5. Psatl
ko00830 retinol metabolism <0.001 Cyplal., Cypla2. Aldhla7. Ugtlal. Ugtla7c
ko04145 phagosome 0.005 3 RT1-Ba. Atp6vlf. Mpo. Ighm. Tapl
ko03320 PPAR signaling pathway <0.001 Hmgesl. Pck2. Acsl5. Fabp2. Scdl
ko04610 complement and coagulation cascades <0.001 Mapl. C4bpa. Cfi. Cfhr4.C8a.Mug2
ko00982 drug metabolism-cytochrome P450 <0.001 Cyplal. GstaS. Ugtlal. Fmo5. Ugtla7c. Hpgds
ko05150 staphylococcus aureus infection <0.001 RTI1-Ba. Cfi. Cthr4. Ngp. Ighm. Camp
ko00980 metabolism of xenobiotics by cytochrome P450 0.002 5 Cyplal. Cypla2. Gsta5. Ugtlal. Ugtla7c
ko04976 bile secretion <0.001 Ugtlal. Ugtla7c. St2a2. Slcl0al
i3 100 1007 .
g S
CYPIAL & 801 3§ 80
B 60- K 60
= =
= 40+ = 40
< D
= 204 = 204
MT-1 £ =
o oA 0-
X6 12 X6 12
X200 ¥/ (g'kg™) ¥/(g'kg™)
o 100
ENO3 = =
g i
o X
& ®
= =
": =z sk
TAP1 o ~
: z <
oo RUNEEe Wi 6 12 Wi 6 12
PU A 6 gkg! A3 12 gkg™! ME/(gkg™") AE/(g'kg™)

Sxl iRtz "P<0.05

“P<0.05

“P<0.01, &9, 10 [f,

**P <0.01 vs control group, same as Figs. 9, 10.

7 RFEKBEMXKRITAE CYPIAL. MT-1. ENO3. TAP1 ZERFIAMEN (X+s,n=3)
Fig. 7 Effect of Asari Radix et Rhizoma water extract on CYP1A1, MT-1, ENO3 and TAP1 protein expressions in liver of rats
(Xts,n=3)
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Fig. 9 Effect of Asari Radix et Rhizoma water extract on protein expressions of CYP1A1, MT-1, ENO3 and TAP1 in AML-12
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Fig. 10 Effect of Asari Radix et Rhizoma water extract on mRNA expressions of CYP1A1, MT-1, ENO3 and TAPI in AML-12
cells(X+ts,n=3)
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