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# E:. BB WU RIE Gentianae Radix et Rhizoma 5% 7l Ja ¥+ PUEALH% (carbon tetrachloride, CCls) 55 A0S AT #5455 /)5
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IR AP HAR/NR ip B 0.12% CCla FIFEA Tl 25 SRR AL . M /D RUFIEFE 8 SR 7SR 4L (hematoxylin-eosin,
HE) Yt A SUR AR SR ARG E s N R IR EEFE B8 (alanine aminotransferase, ALT). RARIRE A
50§ (aspartate aminotransferase, AST). B MEMEELHE (alkaline phosphatase, ALP) i&VEN AZi/r3%k-1p (interleukin-1p,
IL-1B)+ IL-6+ R ERFEIA T--a (tumor necrosis factor-o, TNF-o1) 7K-FHFH R A 25 it H kit AL %0 8 (glutathione peroxidase,
GSH-Px) iEPE. W =% (malondialdehyde, MDA) 7KF; KM %y B Akl FFH R h iR (L% R F--«B  (phosphorylated
nuclear factor-kB, p-NF-xB) 3Rik; K FHE & 20AH Gl & B R AT RS (8] 5T 3% 5B ER (UPLC-Q-TOF-MS) X &-2H /)N R M i AR
WREAT . R AL WREP RS FHFRES BN 3.84%. 3.12%, SZFEFESED N 3.27%. 5.03%. S5
RAE, 4. WEESFEH DB S, 5+ ALT. AST. ALP {EPEM TNF-a. IL-1B IL-6 /KF- & #FE{K
(P<0.01), AF4HZ MDA K1 p-NF-kB ik Z Z K (P<<0.05. 0.01), AFZHZ! GSH-Px iEMHEEZETHE (P<<0.01); 54
TNHE IR, W EFEA ALT. AST. ALP 3HVEM TNF-a. IL-1B. IL-6 /K-FEZF K (P<<0.01), H4HH MDA
JKPH p-NF-kB Ik WL (P<0.01), AFZHZR GSH-Px iR m (P<0.01). ARMZH 2207 51 2 B e IR 5 /T i 0T AT
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Abstract: Objective To explore the hepatoprotective effect of Longdan (Gentianae Radix et Rhizoma) before and after processing

with wine in mice with acute liver injury induced by carbon tetrachloride (CCl4), and to reveal the potential mechanism through
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metabolomics techniques. Methods The changes in contents of gentiopicroside and polysaccharides were determined by high-
performance liquid chromatography and ultraviolet spectrophotometer. KM mice were randomly divided into control group, model
group, silymarin (150 mg/kg) group, Gentianae Radix et Rhizoma low-, medium-, and high-dose (2.5, 5.0, 10.0 g/kg) groups and
Gentianae Radix et Rhizoma processed with wine low-, medium-, and high-dose (2.5, 5.0, 10.0 g/kg) groups, with six mice in each
group. Mice were administered the corresponding drug for 10 consecutive days, and except for the control group, acute liver injury
mice were prepared by administering peanut oil containing 0.12% CCla. The liver index of mice was measured. Hematoxylin-eosin
(HE) staining was used to observe pathological changes in liver tissue. Kits were used to measure the activities of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), the levels of interleukin-1p (IL-1p), IL-6,
tumor necrosis factor-o (TNF-a) in serum and glutathione peroxidase (GSH-Px) activity and malondialdehyde (MDA) level in liver
tissue. Immunohistochemistry was used to detect the expression of phosphorylated nuclear factor-kB (p-NF-«xB) in liver tissue. The
serum metabolites of mice in each group were analyzed using ultra-high performance liquid chromatography tandem time-of-flight
mass spectrometry (UPLC-Q-TOF-MS). Results

et Rhizoma processed with wine was 3.84% and 3.12%, respectively, and the total polysaccharide content was 3.27% and 5.03%.

The content of gentiopicroside in Gentianae Radix et Rhizoma and Gentianae Radix

Compared with model group, the liver injury of mice in gentiopicroside in Gentianae Radix et Rhizoma high-dose group and Gentianae
Radix et Rhizoma processed with wine high-dose group was significantly improved, the activities of ALT, AST, ALP and levels of TNF-
a, IL-1B, IL-6 in serum were significantly reduced (P < 0.05, 0.01), MDA level and p-NF-kB expression in liver tissue were
significantly reduced (P < 0.05, 0.01), while the activity of GSH-Px in liver tissue was significantly increased (P < 0.01). Compared
with Gentianae Radix et Rhizoma high-dose group, the activities of ALT, AST, ALP and levels of TNF-q, IL-1p, IL-6 in serum of mice
in Gentianae Radix et Rhizoma processed with wine high-dose group were significantly reduced (P < 0.01), MDA level and p-NF-xB
expression in liver tissue were significantly reduced (P < 0.01), while the activity of GSH-Px in liver tissue was significantly increased
(P <0.01). Conclusion The liver protective effect of Gentianae Radix et Rhizoma after processing with wine on CCls-induced acute
liver injury mice is better than Gentianae Radix et Rhizoma. The mechanism of Gentianae Radix et Rhizoma on protecting liver may
be related to glycerophospholipid metabolism.
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A JefE (iS5 202308100 A E M it 2250 A
FRAT], HBkptH Be 24 K5 BRI S e R E R
YR G. scabra Bge [T ERRAMRZE . BURAHEL,
%100 © 15 BLLEIneilEES), RERIE, Tk
T, REEEIGR, B, Bom, RIS R,
1.2 Ehi)

SPF gt KM /MR 54 W, RFRE (20+2) g,
T [ T 22 A8 8 K R i s sy, s r=
EFAES SCXK (BE) 2023-002-3788. Zh#iw % T
Bk VG B 2 KB i s, iRE 20~25 C, A
YTHEFE 40%~70%, HHFEUK. shscimss pk
PR E K E RS R R S (LS
SUCMDL20231006001 ).

1.3 AR5

NRAMREFEH#EE (alanine aminotransferase,
ALD) 76 (5 20230805). KA R RAILER
(aspartate aminotransferase, AST) 7 & (fL'5
20230325) . TP BEEL 1 (alkaline phosphatase, ALP)
RAE (IS5 20230410). 2 B H ik L W g
( glutathione peroxidase, GSH-Px) ikifl& (#t%5
20230725)+ N % (malondialdehyde, MDA ) i)
& (k5 20230820 1 H 1 5% 8 A TRRRHE LT s
FFJed RAE IR -0 (tumor necrosis factor-a, TNF-a)
ELISA X7 & (k5 M230803-102a). H 404
% -6 (interleukin-6, IL-6) ELISA 7 & (5
M230811-004a ) . IL-1p ELISA R # & (5
M231115-001a) 4 H _FiE iR iE RS A 22\ 5 p-NF-«xB
Pk (35 GB113882). AR FE 4L (hematoxylin-
eosin, HE) #&idifl& (L5 G1202). HRP #rid
) —P1 (IS GP2403017). DAB &k & (it
5 CR2403084-3) W H X Fe4E /R AW BHLA R A
mls RREHEH RS (LS GR-134-170520, JfiE

3H=98%) WWHEFE R EAD A RAR; K
CEIR (L5 M1120A, JiTE 7 #=80%) I H 75
EOEMPHE AR AT ToKEEFEFRES s
110833-202309, JFi &7 40=98.0%) T HIL757Kk f
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Fisher Scientific 2 7] ); 5430R F4¥A1% &5 0001 (1 &
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2.1 AEJRAR. VEORAHSRECOIMIS A AR R
ATHISRIG S5 0, A e H . B RER A, 4l 10
T 70%L BRI 3 K, AR 1 h, AIFERE
W, WRAEBHATHZLE 1 gmL, B,
212 RAEHERENE Z8 (PEZH) 2020
SRR, SR v OO v s e R A
{4 Thermo Cs (434 (250 mm X 4.6 mm, 5pum),
PLHEE-ZK (25 0 75) SNimshtl, #FEE 10 L, 7F
270 nm P FREATREI, DLl g e T R 9 AR AR
(y), #FEE (g NEEARS (), ZlilbnifEfiL,
BFEHI7FE y=2X 106 x+561 668, R*=0.999 9,
THEFE SRR &
213 MEHEEEIE ZSMESCERTTERONE &
ZHES R, KRR WG THT 487 nm &b
MEWSCRE (4D 8, DL AN BER ), FERE
JREREEARAAAR (), HIbrdERhZR, 7521
TR y=4.2312x+0.1320, R2=0.9997, 5L
HEZESE.
22 THIPE. hh5EE

¥ 54 R SD /NRBANL A AT REZH L BEZAH L K
KA E (150 mg/kg) H R A AEA A 7R (2.5
5.0~ 10.0 ghkg) HAFRIAAC. . &E5flE (2.5,
5.0. 10.0 g/kg) 4, S 6 . BUHNARFR KA T
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T 5 85256
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FF 6 50 = P 4L 7 02/
2.4 HE FENEAFHEARFETL

BUNRFAZ, T 4% [ € 24 h, £
M, K&V, HE 3eth, WOk, #HR, TEMEBT
WS I
2.5 H{CisFREm

BRI T 4 °C 4500 r/min 250> 15 min,
Sy B YA, 44 R & U I e Mg ALT
AST. ALP J&PE; HUSZH/N R Rl —EALFHZE, i
P& LRSI, Fa B & Ul A e U 2 2R b GSH-
Px J5 A1 MDA 7K F-
2.6 MESRAEREFKFRIE N

Fe i ELISA 70 & 1t B A5 5E 25 20 /) BRI
HIL-1B+ IL-6 F TNF-a 7K°F-s
2.7 RBANWERNMATLELR p-NF-xB FRik

WFHLCAEEY) R, g ZEK, 4D 08
ERAEE, WG PBS Pk, 3% EUKE LN
25 min, F PBS ¥t¥ 3 X, fEVI L3I0 p-NF-«xB
Pogk (10500 WEIIR; PBS Pk, WMm—pi, =
¥ E 50 min; PBS ¥, W0 DAB Rk, 7
REEGL, WK, VIR RIKTIN 75% LB 85%
LIEL 100% ORE. WP BKEN, B, TR
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2.8 MERBILEZED

SR FH 8 v 0 €1 HR TR AT I TR) T B 4R
(UPLC-Q-TOF-MS) i HE4H \ BRI . A uH =741
AN AR = A AN RS AT 2 HT
2.8.1 (i Waters Acquity UPLC HSS T; &
WA (100 mm X 2.1 mm, 1.8 um); WENH A N
E-7K (5195, & 0.1%H R, Wizht B NLIE-7
RIEE-/K (47.5 147505, & 0.1%HR), BAEEVLM:

EE TN 0~3 min, 0~20% B; 3~~4.5 min,
20%~35% B; 4.5~5min, 35%~100%B; 5~6.3
min, 100% B; 6.3~6.4 min, 100%~0 B; 6.4~8
min, 100% A; H& FHF 0~1.5 min, 0~5% B;
1.5~2 min, 5%~10% B; 2~4.5 min, 10%~30%
B; 4.5~5min, 30%~100%B; 5~6.3min, 100%
B; 6.3~6.4min, 100%~0B; 6.4~8 min, 100% A.
BEFER 3 ul, RS 0.4 mL/min, AFiR 40 C.
2.82 UM FEMAHEBIE AR, 2R H
1B B TR ECRAERGE S 5 . S Full
MS, #5234 60 000; A Dependent-MS?,
SN 15 000, REFAESY 20%. 40%- 60%; T
WYL m/z 70~1 0505 BHSAPUAE 60 arb; il
SRR E 20 arb; IFNEEE 350 C: BAE R
320 C; IERTHABIZHRIE 3.4 kV; BT
WY %5 HLE—3.0 kV; S-Lens FLJE 70 V.
2.83 Kk ff F] Majorbio Cloud Platform “F*
& 70 0l X R A B8 2 47 32 B 4y Bt Cprincipal
components analysis, PCA) Fllfi &5 /)> —3fe-H 7] 73 A
(partial least squares-discriminant analysis, PLS-DA)
07 - 2R o B ZE AR 0L, PRI TE ST i e /)
- #5543 H1 Corthogonal partial least squares-
discriminant analysis, OPLS-DA) 15 24X #1128 &
B EE M (variable importance in projection, VIP)
{EURHBRAR 5 53 B R 1R 22 A8 (fold change, FC).
PAE, LA P<<0.05 J VIP>1 N7 22 AR
HIfiiig . “KH Majorbio Cloud ~F & X it i 1 22 74K
WHIEAT ThREIE B B SR A2 20 M
29 FtFESH

K JH] IBM SPSS Statistics 26 F AT SE1H 1T,
AR X £sFon. HRHECRA ANOVA 155, 77
ZE5KH LSD K0l ;. J7 ZATER IS R Rk 5 o
3 KR
31 REBERAENEZEEERESHEIE

2RI, A= RE b e E Y R HON 3.84%,
SRR BN 3.27%: TR Al IR
HON 3.12%, B HEREDHON 5.03%.
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L1

AEJEHH 2.5 g-kg ! A JefH 5.0 g kg ! A JEAH 10.0 g-kg™!

0 :-i-I:-:-
MR BRSO KK 25 50 100 25 5.0
#E  ARME(gke)  EEME/(gkg)

H5xIRA R #P<0.01; SHRAHLLE: "P<0.05 P<0.01;
H4pHMFRFIEALLLE: 244P<0.01, B3 [H.
#P < 0.01 vs control group; P < 0.05

AAP < 0.01 vs Gentianae Radix et Rhizoma group with same dose,

*P < 0.01 vs model group;

same as Fig. 3.
1 RBEERAEN SRR SR RAT A HE B
il (X+s,n=6)
Fig. 1 Effect of Gentianae Radix et Rhizoma before and
after processing with wine on liver index of mice with acute

liver injury (X £ s, n=6)

FHFHE (P<<0.05. 0.01), FEoRAJAH ., W AR AT 2%
fift CCL B FHIFFAEIAK; 54 RARAE IR A,
TAH SR E AN BT IE R HUE PR (P<<0.0D),
FRoRTIG S HEOGT P FE Ao PRI 2 At P A A R

33 AEEXRAIEXN M mGAER/NFRATHAR

FEIERH 2.5 g'kg™! 5 JEAE 5.0 g kgt WJEIE 10.0 g-kg !
B2 RAEBEXEIENSMEFRGIEE )R IFEAREE
1LEIR0E (HE, X20)

Fig. 2 Effect of Gentianae Radix et Rhizoma before and
after processing with wine on pathological changes in liver

tissue of mice with acute liver injury (HE, x 20)

T MARIAAE. PSRRI L. BRI B2
MRHSRT, B REREMRE, AR5
. 5EAHE, BAAH/NRITH L ERES
WA SGEE, AR E 7 A e R 7 2 e
HBERIJU RS, BILAEM AR, RATE.
A B R

34 ZREERAIEX2MAFRGIRE R I E $
ALT. AST. ALP jEMFNAFLELAH GSH-Px jE %

RIE AR

el 2 fras, WAL/ SR S R AR ER
&, R RAIVET, SN, R RAEAIR

MDA 7K 8950
wmFE 1 s, 5XE
h ALT. AST. ALP V&1E

H
72

Eede, AEARAH N R IS
ETE (P<0.01); 5

#1 REBEXIENSMEFRGRE/NRIES ALT. AST. ALP JEMEIFM (X+s,n=06)

Table 1 Effect of Gentianae Radix et Rhizoma before and after processing with wine on activities of ALT, AST and ALP in

serum of mice with acute liver injury (X £ s, n =6)

Hl FE(gkg™) ALT/(U-L™) AST/(U-L™) ALP/(U-L™")
papiS — 55.71+4.09 92.66+2.17 108.31+4.24
Y — 189.34+1.86% 160.88 = 1.95% 231.302.34%
K EZ 0.15 150.05+3.90™ 120.1345.38* 190.0041.41*
AR 25 187.22+£2.52 161.19+£3.33 228.58+2.16

5.0 185.65+2.91 163.11+£3.28 218.0942.19*
10.0 175.49+2.93* 138.75+£2.45" 202.97+3.03*
W RH 25 186.53+2.77 159.88+1.85 230.05+2.36
5.0 185.334+3.29" 157.554+2.8844 207.35+5.73" 84
10.0 139.0841.93**24 109.634+3.30% 24 185.7242.25%44

EXIIRA LR #P<0.01; SEAALLE: "P<0.05
#P < 0.01 vs control group; "P < 0.05
tables.

"P<0.01; SAEAHAFFIRAL: 244P<0.01, FEFH.

**P < 0.01 vs model group; 24P < 0.01 vs Gentianae Radix et Rhizoma group with same dose, same as below
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PRI Eb A, K RETRA. A REEF R
JH &7 4L M d ALT. AST. ALP iiPEY) & 2%
i (P<<0.01), AEJEMHF 7 ELH ALP 5P 53 FEAIK
(P<<0.01), W IHHF &L ALT. ALP 3135 53
B (P<<0.05. 0.01); 5AEJpAHAH IR &4 Lhie,
W RHE IR ALT. AST. ALP 35 ME 25 FEAC
(P<<0.01), WieHH 54 AST. ALP JE MR
B (P<<0.01).

W 2 fro, S, AL/ BT 4
Zirh GSH-Px i& 1% 2 #F P&k (P<<0.01), MDA 7K~
BETE (P<0.01); SHEBHALLE, K KE A,
A RRE S AR AT R &7 EA GSH-Px i
PR ZTHE (P<0.05. 0.01), MDA 7K 3 [£1i%
(P<<0.01); S5A4 NEAHEGHEH AL, W50 H =)

&2 GSH-Px i& 1 2 = (P<0.01), MDA 7K~
BERFL (P<0.01), WIEMHA5REH MDA /K
BERK (P<0.01).
35 HRAEERAIEX2MFRGRE R mE
1L-1p. IL-6 1 TNF-a 7K RIS

W 3 P, SxHRA L, AL/ R
HIL-1B. IL-6+ TNF-a /K FREZEFE (P<0.01);
AL, K CETFRA AR A
AN R, EF R4 IL-1B. IL-6+ TNF-a /K713
BERL (P<0.0D), ARG &L IL-6 /K&
FERRIL (P<0.05); HAERMAHFEGISEHILE, ¥
JefE E 7 A TIL-1B TL-6 TNF-a 7K 135 i 35 B A
(P<<0.01), W RAHF7EH IL-1B. TNF-a /K1)
BEFE (P<0.01),

#2 EEEXAIEM2MEFRGERENFATHESF GSH-Px &R MDA /KEHEN (X£s,n=6)
Table 2 Effect of Gentianae Radix et Rhizoma before and after processing with wine on GSH-Px activity and MDA level in

liver tissue of mice with acute liver injury (X £ s, n = 6)

2H 3] HE/(g kg™ GSH-Px/(KU-g ™) MDA/(umol-g ™)
pagit — 65.04+3.38 0.83+0.04
T — 26.01+1.59% 1.614+0.01#
AR 2.5 28.42+1.64 1.62+0.03
5.0 29.25+1.66 1.61£0.01
10.0 46.23+1.69" 1.13+£0.04"
A e} 2.5 34.35+9.01 1.624+0.04
5.0 30.004+1.32" 1.4140.04™22
10.0 50.97+1.00%*** 1.01+0.06"**
TS 0.15 38.67+1.38" 1.154+0.03"

%3 EEEXREENSMFREER )N RIS 1L-1p. IL-6 F1 TNF-a KFAISM (X+5s,n=26)
Table 3 Effect of Gentianae Radix et Rhizoma before and after processing with wine on levels of IL-1p, IL-6 and TNF-a in

serum of mice with acute liver injury (X £ s, n =0)

45 A (gkg™) IL-1B/(ug- L") IL-6/(ug- LY TNF-o/(ug-L™)
pagit — 6.2010.28 12.02£0.59 42.9642.00
Y — 70.1540.58% 175.8441.90% 183.96+3.56%
oy AL 25 69.1940.89 172.484+1.68 181.474+2.92

5.0 61.4740.81* 155.14+1.82* 178.424+1.78™
10.0 54.0940.79™ 132.53+2.37" 148.4942.69™
W RH 25 68.01£2.15 172.04+3.81° 184.4742.00
5.0 58.39+£0.87*44 152.15+4.27" 172.66 15522
10.0 41.88+1.24"° 120.00£2.75"*4 95.094+2.16""
Y ES 0.15 45.88+1.17™ 132.614+5.02* 130.314+2.07*

36 LAEERAIEX 2 M RGIEE R ATHELR
p-NF-xB FiXHI500

W 3 Fros, XA/ AT ZIN 2> W, p-NF-
kB KIA, XA, BRI /N RIF 42 p-NF-
kB PR IE R ERIN (P<<0.01); SEMALLE,
K KR ZAH L AR R AR e I e 7 B p-

NF-«B B IE D> (P<0.05. 0.01); 540
FEAH R 7R R 2 LA, YRR s 4 p-NF-«xB BH %
RKIEREW D (P<0.01).

3.7 MAERFAEFEMR

371 PCA RH PCA K4 &2 MLiEFEA I R
KAIGHL, WK 4 Fw, XA SHRHEALE PCA
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Fig. 3 Effect of Gentianae Radix et Rhizoma before and after processing with wine on p-NF-kB expression in liver tissue of

HIH 2.5 g-kg™! W JEAH 10.0 g-kg™!

&3

I [
25 50 100
A JelH (g kg ™)

R A 25 50 100

BN/ (g-kg™)

mice with acute liver injury (immunohistochemistry, x 25)
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Fig. 4 PCA score plot of serum samples of mice in each group

55 BF B 1, R CCL B RIS /K
PR A B AR s e E v RS T e 7 2
FEARSH A, R 2i)E /N Rk mig R
T IR KT

3.7.2 PLS-DA K] PLS-DA i ZH I FE A3t
1700, B A A 7 B RRFEROR, Ui IH 23 2R AL
RS, WS s, SHRASHEAH Y B E R
If, HAREARRER S, RPXIEHSHIAH 5
TEAE S 1) 22 AR s 48 25 AL T X IR S AR A
M B, R 25 /N B o A
KP4 BT

373 ZERRUMIAIHiLES%%E #id OPLS-DA
AR R VIP B AN AR S50 Hr ) FC. P E R

250 ] ® 4 E)IH 10.0 g-kg !
O i JENH 10.0 g-kg™!
1501 o X
T ® R
50
_50.
~150+ .
~250
200 150 -100 -50 0 50 100 150
PC1 (17.90%)
17 22 A 738 o %] R4 5 B 4 OPLS-DA

VIP>1 H ¢ 856 (P<<0.05) RICEHIEI NS CCly
B2 A SRS A AE DG I 22 AR A, LA
logoFC NMEALTR, —1gP NPALFRZ S LE, WA
6. HE 6 n %N, K2 HAUF=1) 5 715 5 s Bl 5K
B, s RS R D, X e g R A ST
VLA 2 (A7 TE 22 555 CCly BUaME T B 453 /N R
R bz AU IRE AT B B, TR
TN R ILE A = A T, 5
EFFE VIP>1, P<0.01 FARETF=4, Wk 4 Fiw,
LT MEZH LU, AR R AR IBEAR AR [14 © 1(92)/14 :
1(92)]. BENEEELERE (15 © 0/20 & 0). WEEEE2
R [24 © 1(152)/20 : 3(8Z,11Z,14Z)]. 6-p-F2FH ¥%
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R*=0.998,: 0?=0.779 O X} iR R*=0.868,: 0*=0.689 ® /1 JyJH 10.0 g-kg !
[ Jbic) ° © JEAEMH 10.0 gkg™!
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Component 1 (26.5%) Component 1 (19.5%)
5 FLH/NRIEREAR PLS-DA 557 E
Fig. 5 PLS-DA score plot of serum samples of mice in each group
1 . o L (324) Al —RIEKRR-OFERET. ASEH A2, H
1 BEM — e = oy Dy N N ) = Jr2s
N : SO R R VSRR R AR D TR L R
. . (24 : 0/5-iso PGF2VI) /K- & FEf% (P<0.01), H
7 R 19 MUBIKF ZE T (P<0.01); 5ER4]
5 e, AR A 7 s 2 RN v A e 71 2 ZEL i AR TR A
] N — 2N .
vip B [14 © 1(92)/14 : 1092)] BEARBEL R (15 -
30 "B 020 : 0). M ARME 22 HER [24 © 1(152)20 : 3
) f— S (8Z,11Z,142)] 6-B-F2 3 HFR 22 . — ¥ 1K 2 -0-H]
: . ' HFEE . AZREH A2, HEBREER . IVRIR
-2 1 2

log,FC
6 XTERESRVEEZRREYALE SR
Fig. 6 Volcano plot analysis of metabolic of differences in

control group and model group

TR R AL N IR BE 22 = B8 (24 © 0/5-iso PGF2VI) /K
FREFE (P<0.01), Ha 19 FACEHYIKT 22
FEAIC (P<<0.01). KR & |5 X CCly Bzt
JAFAR A /0 BRI AR B T A — 5.

* 4 EEEXEEMNRMEFRGRE DR MEERHI8S M0

Table 4 Effect of Gentianae Radix et Rhizoma before and after processing with wine on differential metabolites in serum of

mice with acute liver injury

AJERE R e

. . . ~ B vs N
i A fr/min mlz SF A RS IR FIEH vs FIEH vs
A BRI
1 WEREEEAESE [14 : 1(92)/14 : 1(92)] 7.4833 673.468 2 C3sHesNOsP  M+H | (. t
2 WEREWEZZ IR (151020 : 0) 7.1871 758.541 1 C41HsoNO1oP M—H.0O—H | # e t
3 WEMEEEL AR [24 1 1(152)20 13 55146 470.800 4 CsoHooNO1oP M+2Na | # (I [
(82,112,142)]
4 (285)-2-FF-3-[(25,3R)-2-F FH-3-[(25)- 5.333 1 352.147 0 Ci6H3N307 M+H—H0 t e Ve
2-FHE-3-(4- R AR N AL R T
TR SE A TR
5 (254S,5R,6R)-5- L E H-4-F2HE-2-(4- 3.1661 504.0923 C21H2sNO1i1  M~+K—2H t# . v
k-2 AR l-7- 55 A-6-[(2R)-
1,2,3- = F2 N L VU S R -2- PR TR
6 1-[S-(MEMy-2-J5 FA AR JL)- 1 H-P5|Wk-3-E] 5.1716 331.087 7 Ci6HisN20S  M~+2Na—H t# . v
A HE-2-I&
7 5-FR NG| RIGE LT AR R T 0.658 5 313.042 2 C13H14N203S M+Cl t## P A
8 6-B-Fadik ¥R 2 6.2820 383.218 8 C22H3204 M+H—H:0 | t t
9 MHE 32297 461.141 4 C24H2607 M+Cl t## P A
10 RAER 0.8160 318.1659 Ci3H23N30s M-+H { ## | I
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‘ - . ROV vs AR TR
Y AR fr/min mlz AFA mEY a2 FIEH vs FIEH vs
- MR FRAYA
11 B I 3.3575 328.142 2 CisH14N4O3s M+ACN+H [ e e
12 HRHGER 42663 328.1058 Ci4Hi7NOs M-+H—H:0 t Ve e
13 &FEwar 3.6396 305.036 4 CisHi7ClOs M+K—2H i e e
14 ZREXRR-O-HEEE 5.6351 825.381 4 Ci¢H2sNsOs 2M-+HAC—H | # p t
15 HEEIR 2.0158 316.151 0 Ci¢H2sNO4 M-+Na—2H t P P
16 el 3.5332 310.086 2 CioH14FsNO M—H.0—H p o Ve Ve
17 ASEBEF A2 41890 837.4463 CoH7nO14 M-+K—2H | P p
18 HAEBEAR N 3.506 5 221.0929 CiiHisN>0; M—H | # P p
19 MW R ER IR ER 21 3.896 0 286.002 3 CoH/NOsS M-+FA—H | P t
20 HAEER 2.4773 318.1659 Ci1iH20N206 M+ACN+H I P e
21 HER 3.266 6 319.142 7 C13H23N306 M+Na p P |
22 HEIFHE 41011 299.1157 Ci2H1sCINOsM+ACN+H t v Ve
23 FL¥E 3.6396 619.256 9 C2oHa4012 M+Cl p P P
24 WEASEELLE IR (24 © 0/5-iso PGF2VI) 5.5175 938.578 0 CasHssNO1sPM+Na—2H | ## [ t
25 WREBT-S-AN) 5.1650 311.116 5 Ci13H22N4OsSM—H,0—H I P e
26 HiEHB 34160 6452194 C3H3s014 M—H I P e
27 “ZHE BHEAR 53599 347.1155 CsHioN20s 2M+Na I P e
28  Brhfhix 4.8417 299.1157 CioH12FN30sM+ACN+H i v |
t FoR b, L ER T

1 indicates up-regulation, | indicates down-regulation.

374 AHHEEE T {4 Majorbio Cloud 1~ &%t
T 2H 15 45 245 20 1) 22 AR gk AT Dy e ad
P E AN E T, W EARRN S 5l E R

XFHE AL

SEME P<0.01. K 7 MK 5 R, HGAmE
SR Y B TR H I AR AT A% IR R AR
K Z R AR R S B H IR 4 2R HEE.

A B
43 PD-LI expression and PD-1 checkpoint pathway in cancer- Te- P
Pt natural killer cell mediated cytotoxicity{ # 0.030
4.0 glioma| @ 0.025
e 0.20 growth hormone synthesis, secretion and action] ® 0.020
3.5 ’ T cell receptor signaling pathway{ ® 0.015
0.15 Th17 cell differentiation| ® 0.010
3.0 . 0.10 ErbB signaling pathway| ® 0.005
’ 0.05 B cell receptor signaling pathway @ 0
] . NF-kappa B signaling pathway .
8, 2.5 . 0 Th1 and Th2 cell differentiation| .
T . systemic lupus erythematosus-| L]
2.0 [} pancreatic cancer| .
" Impact EGFR tyrosine kinase inhibitor resistance | LRE-TS R
15 ['] ® 0.07 Fc gamma R-mediated phagocytosis{ @
' glutamatergic synapse{ @ ol
1.0 'ﬂ ® @014 long-term potentiation | ¢ 02
[ ] 7 ] ®021 spinocerebellar ataxia | L] 0
0 0 Q GnRH signaling pathway{ L
0.57 @028 phospholipase D signaling pathway | L
choline metabolism in cancer L)
0 ‘ ‘ ‘ — ——T— —r—— T
—005 0 005 010 015 020 025 030 022 028 034 040 046 052
Impact value Rich factor
A-RB E RN R B B-ARSHE R T B
A-topology analysis bubble chart of metabolite enrichment; B-metabolic pathway analysis diagram.
E7 EZFREMIEHRERSN
Fig. 7 Enrichment analysis of differential metabolite pathway
®5 ERREMERES 4 it
Table 5 Information of differential metabolite pathway FFAEFS 302 R AT IR A B Fa b5, HE 4
i [UHRE TR DR P s LR R CCl
B S AR 3 52 4 017 0 N, T i s . o )
N . W30 i b IR B 5 2
B . s 0w om  BSRIRUBEEM FEARRGL, S
e T R I R e A i 67 3 0.04 0.01 A EFNAALREAE S5 N N 993 40 B A8 AR B2,
A B A 38 3 002 0 ip 5T CCL &, /MRt R 5K 7 &
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ARG, XA INRE S AR FEAE I CCly Mty
JH- 20 B L Bt i XL 93+ 2=, 2 B 5 B P A A A
[FF, FFZHZ GSH-Px. MDA 288 i it E Ak 6 b5
AP RA S, RASFEIFIIREZH). 40
24 )5 16 MR OB BOK & ALT A AST, ALT Al AST &
FFEMARFG RS SR, ALP 2 A ATAEShRE
W HAER . CCly 2 T AERS, (A% 48 5E K+ TNF-
o~ 1L-6 J IL-18 KEREHI20, XL J5E K X o4
AU A, A AR B — 2D T,

LR NF-«xB 0] DU 2 Fh 98 5 K1 1 &
JRAVRE 28], NF-B 38 B2 T 28 0 S 87 1) 8 245
S ER 2, 3 N NF-kB {55 3 5 7 2503 20 )
ISl & AT 451005 . TLR4 241 i 3 1 ] 5 40 590 Jit
Iy TEEA BRI 3244, MyD88 #& TLR4 {5 58 & 1)
NS S HCA, A RIEE S TS, T NF-«xB
& TLR4 T IFIEE AT 0. AN 8L
PP T TLRA {55 34Tl , W0E i MyD8S
G, EEE S S EUE NF«B, FEUE
R T REREG 040 45345051

AR TGS RN, AR BRI 2R e E
A2 Re 8 s SR G N BRI R S, B
2 BRI 0/ BRI I HE 5 % & ALT L AST,
ALP 7EHEF R 17K, T2 GSH-Px
WM, BACHFZESUh MDA A&, RIS p-
NF-xB p65 ik, $E7r IR EEEY) ) & 20 %) T
B RA R ER . SEREREAEHLE,
JE R R S AR e AR A S e, BRI
e REH 9 () OR3P VR FR AL T A2 e H

H AT IR E i S 4 f Fe br 2 A AR
— PRl RS I ) R R S I R
A %, A TR IR & 5 e RH 5 & & N F%,
ZHSE L, R ERE . R ARZ) Fid
B RMEEF LIRS 2, MIEEESE, THAZE,
Al B e REE BRI AE 2 K7 T U 2R B R AR & 5 g
B2 3 R SR O, 388 ol JE v 7R R
SRR AT 2 2R rp ) AR B234, 2 B
MU Pums. PLRSIEM, HARUESLE
B BRG] RGP R R T ShRECST . e AHE
RGPS ERERN, MR RHL AR R
FZHITA . PUEAIETERST,  H 2R LR NF-
kB AL, ] NF-«B g6, XA fE2 e
TS S 0 EE GR35 1 TR R, A S
ST HALGIEAT I — 2P 5T

A2 0 i O )iz T I R R ad i v
I AE YRR ARSI BT 7T, RS AR
T I 20 A 0 A8 2R 1 R A SGHE R it 1 B A
o ASHIEFON FHARSE [ A R, T8I A A
JEE SR FE S RAP 5 T 5 SR EAIX CCly 5 31/ B
JHAR A A B B ) AR o AR I v 7 2 R e
I 751 2 P B0 22 e A ) A= 2 DL e 3 H et g i
R, PN L R B H i IR T K 2 1)
R HMBE RS ARNAAER 2. SERFEEN
BN, CEHUAZIMIIEAG . ORI AT A 7 T
AR EFANEF, [R5 5 i 17 S B [ A {2
BE MRS T WA IR KIER . Tk, KT
W 55 AR AR G R AL LA 2, BRFAER
W, JOES FEUFAHL R =B H . 845 e E el
AR A ot AL 55 308 S 0%, I 5 H i AR X
BHEAR B YR CH0, H B A G AN e 2 RAE
14 (1) B ZEACU I % 2 — 1 R RE B
7~ JEREIB S R R CCly BUSE 0445/ B 22 AR
I S AR A A G PR A4 g B8 R Pt
JEBE [14 : 1(92)/14 © 1(92)] Wi JaWc 2 2/ (15 & 0/
20 1 0) FUEE R BE 2 H R [24 1 1(152)20 : 3
(8Z,11Z,147)]. S xF ML e, 7R 4 s 1 M Ak
[14 : 1(92)14 : 1(92)]. WEfEME222Z R (15 1 0/20 :
0) FIEMEHELL E IR [24 © 1(152)20 : 3(8Z,11Z,147)]
TEEERIK SHEBAIER, HAHX 3 R
Ve R ET S, R CCly v EUN IR NG BT
ZAEL, JERHEER RIS B IR 2R E

T8 I T A 200 S P B B2 2E B O, A2 A i
Y MAS 5 30 R 1) G B DR 1 o B I IO 22 2 R = LA I
FERR BN ) TEBENRIE 2 2 R GG RIER T 52
TR R A e Js AT A ) o o P9 A AR )
Vs AL B8 IR P JEL k5 e AR AR ) 32 A B, A
SR 2 B RS HLAAR P i IR TR FIE B K S AR A e B0 1) A
e, B AE SR B IE L 25 & TLR2 A1 TLR4 32443
i NF-xB. p38 2% 5G4 8 H A (mitogen-
activated protein kinase, MAPK) %5{5 5 @i, %
e R TR, FBFEARE, (LB RAER)
KRS, Wit 22 2 ML re il i 455 0 B1 (liver
kinase B1, LKB1) /[ BRI & A FEE (AMP-
activated protein kinase, AMPK) /M H.sh¥) 55 IHEF &
485 (mammalian target of rapamycin, mTOR).
Janus ¥ (Janus kinase, JAK) /{5 51 5 M 35k
T gl =

( signal transducer and activator of
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transcription , STAT ) A1 8§ A5 Bt WL B 3- ¥4 BF

(phosphatidylinositol 3-kinase, PI3K) -£x {4l B

(protein kinase B, Akt) {5 5 i@ B G2 MF/IN B IE AR 5T

AR L, JAK/STAT 155 182 U 151 2 4 i

Rl AR I 3 25 5 IEEE,  v] LAsZmm iR A

HA FIRAEFEFEH  RIHFPHSUEH o-2% 7 60 B B

PR, IR 575 2 AH B e

REBE [14 © 1(92)/14 : 1(92)] K& FFE, SR

SRS
g5 b, TR ET ST CCLy 5 3 I A e

BN — s ORI E R, FLhLI AT e 5 s

MEENRACHE O, BRI 5 M ORI AR T4

JeRH, SRyt IR R ] et Rl AR S FH S it T B AR
FBAR ALY FARGEAEF SR
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