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Abstract: Objective Ultra-high-performance liquid chromatography coupled with quadrupole-electrostatic field orbitrap mass
spectrometry (UHPLC-Q-Exactive Orbitrap MS) technology combined with pharmacological methods was developed to analyze the
chemical components of Zhizi Dahuang Decoction in different proportions in ancient and modern optimized prescriptions.
Subsequently, an alcoholic liver injury model was established to evaluate its hepatoprotective effects and screen potential active
ingredients in traditional Chinese medicine. Methods Gradient elution was performed on an ACQUITY UPLC HSS T3 (2.1 mm x
100 mm, 1.8 pm) column with 0.1% formic acid aqueous solution and acetonitrile. The mass spectrometry data were collected in
positive and negative ion mode. Chemical constituents of Zhizi Dahuang Decoction were identified by comparing with literature and
database records, considering retention time, accurate molecular mass, and MS/MS fragmentation patterns. Furthermore, an alcoholic
liver injury mouse model was utilized to compare the efficacy of the two formulations, and to screen for active components related to
hepatoprotective effects through a spectrum-activity relationship study. Results A total of 80 common chemical components were
identified in Zhizi Dahuang Decoction, including 22 organic (phenolic) acids, 18 flavonoids, 11 iridoids, eight anthraquinones, six
isoflavones, etc. Pharmacological results demonstrated that the classical formula group exhibited significantly lower serum levels of
alanine amino-transferase (ALT), aspartate transferase (AST), and triglyceride (TG) compared to the modern optimized group (P <
0.05). Screening potential pharmacological substances closely related to alcohol-induced liver injury, such as geniposide acid,
protocatechuic acid, and cryptochlorogenic acid, through spectrum-effect relationship analysis. Conclusion This study demonstrated
that the ancient formulation of Zhizi Dahuang Decoction has better hepatoprotective effects on alcoholic liver injury than the modern

optimized formulation, and further characterized the potential bioactive components contributing to its anti-alcoholic liver injury

efficacy.
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B 1 #&EFAE AR UHPLC Q-Exactive Orbitrap MS 2B TR &iLE (A: ESI; B: ESIT)
Fig.1 Total ion chromatograms of Zhizi Dahuang Decoction by UHPLC Q-Exactive Orbitrap MS (A: ESI"; B: ESI")

%1 T UHPLC-Q-Exactive MS B4R FAEANF S E M7
Table 1 Qualitative analysis of chemical components in Zhizi Dahuang Decoction by UHPLC-Q-Exactive MS

s 4 BER wWmin R on KRR BT R
(miz) (m/z) (X109
1 i CiH2Ou 1192 [M—H]" 3411089 3411085  -12  179.0552 271
2 WER CeHz07 1490  [M—H]" 1910197 191.0187  -52  111.0075,87.007 4, 2160
57.0333
3 FHppA CoHiNO, 1656  [M+H]* 1681019 1681018  -06  150.0914,119.0493 ZSI%:
4 R CwHiNsOs 1786 [M+H]* 2681040 2681038  —07  136.0618 ZSIE Rk
5 3-0-(3K&3HHA)N  CuHaoOw 2048  [M—H] 3350084 3350983  -03  191.0553,173.0448,  ZZ/GHE
Z AR TR 161.044 6
6 N-FRAERE 00 CoH13NO 2245  [MAH]" 1521070 1521070 0 121.064 9 ZSI%:
7 40-(3-FAHEIFH)N  CuHoOw 2291 [M—H] 3350984 3350985 03 233.0664,191.055 2, ZZIFNER
CREE TR 173.044 9, 161.044 4
8 KOBHEEHEFHR CweHxOu 2417  [M—H]”  389.1089  389.1090 03  227.0558,183.0654,  ZZIAMktnh
165.054 8

9 KFEFH CwHisNO 2461  [M+H]* 1661226 1661226  —03  121.0649 ZSIH
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i 47 AER wmin mEES on KME B BTRA R
(m/z) (mfz) (X109
10 5-0-(3-#23-3-FH)L  CisHaoOu 2475 [M—H]" 3350984 3350985 03 233.0662,191.0553,  ZZIAHR
Z A TR 173.044 6, 161.044 5
11 BEFRL CHs0s 2674 [M—H]" 169.0142  169.0131 -65 125.0232 DHIE L
12 fEFHEes CisH22010 3106 [M—H]" 3731140 3731137 -08 211.0612,193.0498,  ZZPRKiltd5
123.0438
13 Il ree CisH2:On1 3952 [M—H]" 3911246 3911244 05 229.0709,185.081 0 27N Tk
14 faFH e C16H22010 4394 [M—H]" 3731140 3731136 -11 211.060 5, 149.059 7, 2735k
123.0439
15 KLBEMHEHRTEY  CyHaOu 4879 [M—H]" 4031246 4031243 0.7 241.0713,2230608,  ZZPKJEkiRG
101.0230
16 JiJLFRLE C7Hs04 5097 [M—H]" 1530193 1530182 -7.2 153.018 2, 109.028 2 DHIF ML
17 BRiavHes CiH2:01 5393 [M—H]" 4031246 4031243 -0.7 241.0714,2230606,  ZZPAHBED:
101.0231
18 picrocrocinic acid CisHas08 5668 [M—H]" 3451555 3451550 -14 179.055 0, 165.091 0 ZZIF N
19 HaklE R CisH1e0s 5805 [M—H]" 3530878 353.0875 -0.8 191.055 2, 135.044 0 2Z. ZSI6 0
20 TG HEE CuH240u 6032 [M—H]" 4031246 4031241 -12 241.0714,139.038 9, 27/ kG
101.0231
21 jasminoside B CisHz60s 6562 [M—H]" 3451555 3451553 0.6 179.055 1,165.091 0, 2ZI%EH
101.023 1, 89.023 0
2 JLFEN CisHuO6 6795 [M—H]" 2890718  289.0715 -10 245,081 5, 222.076 5, DH/E 2%
2050499, 203.070 7,
151.038 6, 137.023 2
23[R CioH1004 7606 [M—H]" 1930506 1930497 47 149.059 7 DDC/AHLIR
24 SR C16H1509 8375 [M—H]” 3530878 3530874 -11 191.055 3, 179.034 1, DDC. ZZ. 78/
135.0436 HHE
25 FRTRIENAEHL  CasHuOrs 8490 [M—H]" 5491825 5401818 -13 225,076 4, 207.065 7 ZZI N R
123.0439,101.0231
26 RILFE CisHu0s 8498 [M—H]" 2890718  289.0714 -14 245,081 5, 221.081 3, DH/E 2%
205.050 1, 203.070 2,
179.034 2,137.023 3,
109.028 3
21 RS RERI CisHisOo 8952 [M—H]" 3530878 3530877 03 191.0553,179.0337,  ZZ. ZS/EHLE
135.044 1
28 MRS CsHsO4 9634 [M—H]" 179.0350 179.0340 -56 135.0439 DH. ZSIEHLE
29 T C17H24010 9997 [M—H]" 3871297 3871292 -13 225.076 4, 207.065 6, 27/ Bk
123.0439,101.023 2
30 diosmetin-6,8 di-C- CosHO 11595 [M—H]" 6231618 6231618 0.1 503.1192,383.0773,  ZS/fH
glucosideld 315.0510
31 6-HHEKHMR-8-0-p-D- CpHaoOu 12244 [M—H]" 4590933 4590929 -09 415.1026,297.0961,  DH/HE
kel s 253050 3, 225.076 3,
207.066 0
32 KEHw CatH2009 12296  [M—H]" 4151035 4151030 -12 253.049 5, 252.042 5, DDC/5 % Hil
89.0231
3 BETROEW CoH1005 12323  [M—H]" 197.0455 197.0446 46 169.013 2, 125.023 1 DH/EEK
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1 &
i 4 BFR wmn mrat ol RMECRE BT R
(mfz) (m/z) (X10°%)
34 MELR CoHsOs  12.608 [M—H]” 1630401 1630390  -67  119.0490 DH. DDC. ZS/
HIER
35 FEHHEM CoHzOw 12796  [M—H]" 4451140 4451136  -0.9  283.0594,282.0532, DDC/5
267.0295
36 FEUH CoHxOis 13634  [M—H]” 5951668 5951663  —0.8  287.0560,151.0026,  ZS/#f
135.0439,107.0125
3T AT CoHxnOws 13921  [M—H]” 609.1461 6091456  -0.8  301.0346,300.027 3 DDC. ZZ. Z8/
T
38 Wbk EEHM CoHxOis 14162  [M—H]" 5951668 5951660  -13  459.1145,287.056, 2SI
151.002 6
39 R EL CaHaO 14435  [M—H]" 4630882  463.0882 0 300.0274,271.0257,  ZzZI¥H
225.076 4
40 IIZM-3-0-EFFEH  CaHxnOws 14453 [M—H]" 5931512 5931513 02 285.0402,151.0026 7S/
41 JRARED CuHaOn 14743  [M—H]" 4310984 4310978  -14  269.0445,268.0375 DDC/5 #
42 34-0-ZMEREHE% T CsHuOn 15189 [M—H]” 5151195 5151190  -10  353.0877,191.0553,  ZZIAHE
flts) 179.034 1, 173.044 6,
135.044 0
43 MR CoHxOu 15663 [M—H]" 5794719 5791710  -16  450.1153,271.0611,  ZS/¥#Hi
151.0025
44 SRR CoHxOw 15727 [M—H]" 5771563 5771558  —0.9  269.0454,151.0025 ZSI% i
45 jasminoside QU™ CoHOr 15947  [M—H]" 4912134 4912130  -0.8  323.0983,221.0662,  ZZ/WE#
179.055 2, 167.106 8,
119.0338
46 6"-O-RA-MEEHH  CpHoOy 16225 [M—H]” 6952193 6952186  -1.0  663.1971,469.1349, 277k
CYER A hseEsEs 225076 2, 145.028 3,
123.0439,101.0231
47 FHAH CosHOis 16276 [M—H]"  607.1668 6071665  —0.5  299.0558,284.0324 2SI
48 35-0-ZMEREHEE T CsHuOn 16326 [M—H]” 5151195 5151192 0.6  353.0876,191.0551,  ZZIAHE
il 173.0445
49 6"-O-RE-NTEHTE  CuHuOw 16347  [M—H]" 7552404 7552403  -01  529.1583,225.0759, 27/ Bk
JE T R ) 123.0439
50 fBRE CsHuOis 16492  [M—H]”  609.1825 6091812  -21  301.0716,151.0024 ZSIH
51 FHLAEt CuHeaOn 16670 [M—H]" 9753715 9753702  -13  651.2658,327.1601 27/ A
52 35-WNmEEiHE-4-3#  CaH:01 16870 [M—H]”  659.1618  659.1616  —0.3  497.1301,353.0881, 2ZIF R
-3 HE [ — 191.055 3
Z TR
53 KHZ-1-O-BDHEME CaHaOw 17034  [M—H]" 4310984 4310979  -12  269.0454, 240.0413, DH/E
225.054 6
54  jasminoside TI! CaHxOu 17300 [M—H]" 4612028 4612026  —04  313.0563,211.0248,  ZZ/W#
167.106 7,101.022 9
55 fBR B CisHieOs 17595  [M4H]* 2611121 2611118  -13  243.1015,201.0547 ISIEGE
56 3-O-MIHEEESL-4-0-7FF  CyHOs  17.758 [M—H]” 5591457 5591452  —0.9  397.1137,173.0446 ZZIH R
T A 2 TR
57 KEHLEr CisHuoOs 18551  [M—H]" 2530506 2530502  -16 1352258 DDC/5t #
58 HEEHLT CiH0s 19064 [M—H]” 2830612 283.0610  —0.7  268.0376,240.0423 DDC/= # i
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F1 8
s wi BFR wmn mpE  on KRR BTRA HR)
(m/z) (m/z) (X107

59 HMNEH CxHuOw 19104 [M—H]" 5931876 5931873  -05  285.0768,241.0870,  ZS/3ifd
151.002 2

60 FERHES CisHiOs 19123  [M—H] 287.0561 287.0559  —0.7  151.0026, 135.044 0 VAY[TIES

61  marmesinl? CuH1Os 19427 [M—H]" 2450819 2450812  -29  175.0393 SIETE

62 KHEB-1-O-p-D-Hi4HE  CuHwoOo 19443  [M—H]" 4151035 4151030  -12  277.0503,253.0501,  DH/HEHE

122 239.0707

63 HHEE CeHuOw 19505 [M—H]" 5931876 5931868  -13  285.0767,151.0025 ZSI¥

64 HEE CisHwO7 19585  [M—H]" 3010354 3010350  -13 1510026 ZZ. ZS/%H

65 KHE-8-0-p-D-H%ifE CuHwoOw 19674 [M—H] 4310984 4310978  -14  269.0453,240.0419 DH/B R

ﬁ[ZZ]

66 R CisHOs 21205  [M—H]  271.0612 2710608  -15  151.0025,119.0490 ZSI¥ T

67 BRARDT CisHwOs 21330 [M—H]"  269.0455 269.0453  -0.7  225.0552,161.044 3 DDC/5 #H

68 ILiZH CisHoOs 21645  [M—H]" 2850405 2850402  -11 1510026 ZSI¥

69 FHAAEHIED CaHsO0 21833  [M—H]" 8133187 8133184 04  651.2668,480.2140,  ZZ/FiafcH
3271599

0 R CoHxOr 22406  [M+H]* 3731282 3731276  -16  357.0965,343.0811, ZS/3
327.0471,181.0133

1 KERFRE CisHwOs 22881  [M—H]" 2970405 297.0400  -17  253.0503,225.0559 DH/E

72 fEHE CoHxOr 23658  [M+H]* 3731282 3731277  -13  358.1043,343.0811,  ZS/#H
329.101 8, 312.098 9

73 ek Lk AR CisHis0s 23710  [M+H]* 2611121 2611118  -11  243.1015,189.054 6 ZSIFEH

M rEERE CosHxOs 24275  [M+H]* 4712013 4712013  -02  4251957,367.1901,  ZS/§%
161.059 7

75 KERET CisHsOs 24542  [M—H]" 2830248 2830244  -15  239.0345,211.0388,  DH/H
183.044 6

76 JIEEE CaH20s 25037  [M+H]*  403.1387 4031381  -15  388.1151,373.0917, ZSIE
358.066 5, 183.030 0

7 R CaHxO7 26730  [M4H]* 3731282 3731278  -11  358.1046,343.0810,  ZS/4f
325.069 5, 297.075 0

8 KERA CisHwOs 28793  [M—H]"  269.0455 260.0451  -15  241.0496,225.0557,  DH/Ef
181.0707

79 WMAKR CaoH20s 30921 [M—H]" 327.1602 3271598  -12  283.1704,239.1804,  ZZ/EHE
119.0851

80  RIEHE CisHi0s 32076  [M—H] 2830612 2830609  -11  239.0682 DH/EiE

Wis AL CosHasOu 11933  [M—H]" 4791559 4791555  -09  327.1086,121.0283 MR

77 FoRKANET, ZS FamkEMA%, DH £RkH K, DDC Rk HREE; “HXHRG AT,

ZZ represents from Gardenia jasminoides, ZS represents from Citrus aurantium, DH represents from Rheum palmatum, and DDC represents from Semen

Sojae Praeparatum; “components confirmed by comparison with the reference standards.

119.049 0 M—H—C7H,04], Z&XF RS ELXT, #fiA
R LAY 76, HESST BTV m/z403.138 1
M+H]", g il B m] Wk 75 sk ek &
2% CH3 774 m/z 388.115 1 [M-++H—CHs]*. 373.091 7
[M+H—2CH;]"» 358.066 5 [M-+H—3CH;]" LA S i
— S AE . £k CO 4 [M+H—2CH;—

CioH100,—COT", HEW AWk . T A OB AR
AN L 4.

BRI R LTk K, K K
o, G5 A Y 5 KR TT, B (B 5
o AHIAIER JFL7 4 COpe COn HyO E2. b
KEE R SR, LB 18, S%



- 3014 « PER 2026£4 8 B57% B8 Chinese Traditional and Herbal Drugs 2026 April Vol. 57 No. 8

[0)

o |

HO OH
X
“CeHy05 m/z 225.076 4
(0]
HO 0 o
OH

HO OH 4‘}’“

OH 0 O~
m/z387.1292

(6]
Ho 5

m/z 225.076 4

-H

-H
w0 ;7'“
—_— _—
S AN
H
o. 0 T 0 ?5) HO (,)
HO

m/z 207.065 6 m/z 123.043 9

H

m/z 101.023 2

B2 29 SUERFHATREMRMERE
Fig.2 Possible fragmentation pathway of geniposide in peak 29
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Fig. 4 Possible fragmentation pathway of naringenin in peak 66

FRAERH, HEDFCAE B X T SR HE 7 U
N mlz 269.045 1 [M—H], E% 14 CO 71, ™
TR BT m/z241.0496 [M—H—COJ, #E4 15
TIERAEHERM, FE5K 1 ADPER Cco T, 77
A m/z225.0557 [M—H—CO,], #—HFE%k 1 4P
PR COx 435 724 m/z181.070 7 [M—H—2CO0,]
HEMN R ZR . AT REMIZMS A HEN LI 5.

3.2 HEFREAEE MR ARRIPIER

321 HE T K 0 R 1 4534 /0 BRUFF IO D e
fatrsemn Gl 6 Fron, SxTRRZAAEEL, BRI N

BRUMTE ALT. AST M1 TG /KFHEZETE (P<
0.001); HEAYHAMLL, BEORWERA (B). dmd
(G Ml (YD /NRIME ALT. AST M1 TG
AKCFE 2 TR (P<<0.01), Tl A4 (G) Atk
L (Y) ML, /NRIMLE ALT. AST A1 TG 7K T
BRI (P<<0.05).

3.2.2  HEF KT 7 0 TAS 4 JH 403 95 /)N B 2H 2075 B
o Wl 7 Bon, IEE AR . v BT
WRAHEFIFN . Be5r, HFSERB Ry kelid e, AHAR
FE/INIE 2 TRI A T X TE B 2 3 s R L S 1 6 1
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Fig. 5 Possible fragmentation pathway of emodin in peak 78
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5 CAME: #P<0.001; 5M4ME: ™P<0.001, 5 G 4Mt: “P<0.05.

##P < 0.001 vs C group; “*P < 0.001 vs M group; “P < 0.05 vs G group.

6 /INEBFAEINAEEIERR (Xts,n=6)

Fig. 6 Liver function indexes of mice (X £ s, n=6)

C M B G Y

7 NRAFREFNZERALALR HE REBLER 20X)
Fig. 7 HE staining results of liver and colon tissues of mice (20x)
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AT E R SR AR T . 4 h)n, AT g2
PR ROk AL DOR W g5k, R¥g
%FHWV&%%EW?

WS I H SRR ARSI R, AR
tﬁ%@ﬂﬂ&ﬂw,iﬂ%E%&ﬁﬁﬁﬁﬁo
PR LN R b SR i v, ARIRGHRR IR 4
UG R R0 5, diRiEe R, R
4y JaIn A SO B DU BTl

3.3.1 Spearman FHKAE/HT  Spearman #HICHESy
Mg —MAES MGt Ik, S BT H R
PEIRMIER 73 A, B0 58 (8 A BRI 32

A ROE B 25 207 1 5 25 R b I 52 2R B
FF{E. JIE Spearman AH I 43 B 55 WA AR X Ui
AR5 25 R bR AR DG, WA 8. 45 K ALT
RN, RETRR. EFER. FILRR. 5
SRJAIR. LR ER . BREEIR. KA. JeRART.
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KEHIT. HEER. PRAR. KERFEE. K
TR RAAERR . K E HE 2 U ¢ (P<<0.05),
AST 5 )LHEE. R, WETIROEE. Jer
AR TR KRR, KEREFHER (P<
0.05), TG 5H_FE. IE&ER. 4-0-3-F4,3-H
R AR TR R TR T ER. LR
B B RER . BRERIR. JeRbRT . MU WA,

1 2 7 1 14 16 19 22 27 32 33
ALT | % on) (% mm & _/*** *
AST * *
TG i **\ * * * -1 ¥ ok

*P<0.05 *P<<0.01

JuBARZ ORI K3 2 K 2 7R 58 (P<<0.05) 6
N E— 0 B 5 1% 3R AR B R AE T 5 A S A T
RS, ST AR S BT T XL
0T, GERUNPE 9 s, RESEREIR, TR
(AR & KPR T A BB R T T 56
R RENE T, FAAFBARLE N, AR
SIS RAFAE, ST RAHEER.

35 41 57 58 67 71 78 79 80

£ & £ £ = !-l-* * o 0
.tt .. o * * -0.5
* * * *k :w* )
4 . -1.0
**P<0.001.

8 ZHHURIRFIR XM

Fig. 8 Correlation between pharmacodynamic indexes and components

gy 15

1

Y1 Y2 Y3 Gl G2 G3

E9 2 MEHFAYRSENSERE
Fig. 9 Heatmap of relative content of active ingredients in

two formulations
332 KOSKED T IR IR M Al A ERAL
AFR R A RIRE R, HoAz O B @ i - 54
PRIE) ISR B I BEAT HEFP 0 b, RIBCEE B bl
RN KI5, R ROAE R TR R, A
TH BRI AR B b 1 A B ) B A 22 S 3 R A 4R
AW TR I AE AN 506 B dfs St T F 4N A0 Ak
o PLARERPRE BT, LA Spearman AH S 5
HEAG B U PP AR IE T ARVE DR T 81, K 2 A

SANBMBAT IR, S5 RN 2.
ST HEbRE, REREE>0.8 $ER T 5
SRS, KL T 0.6~0.8 LR

®2 2 MECHAMKREKE

Table 2 Pharmacological efficacy correlation of two

formulations
e i REREZEIR
ALT AST TG

1 0.823 0.702 0.755

2 0.785 0.822 0.856

7 0.719 0.765 0.793
11 0.835 0.742 0.802
14 0.769 0.825 0.867
16 0.793 0.848 0.875
19 0.737 0.809 0.803
22 0.806 0.811 0.874
27 0.728 0.800 0.791
32 0.780 0.839 0.863
33 0.728 0.568 0.862
35 0.796 0.829 0.847
41 0.793 0.817 0.847
57 0.791 0.813 0.853
58 0.793 0.823 0.847
67 0.755 0.827 0.842
71 0.765 0.794 0.781
78 0.721 0.784 0.857
79 0.764 0.818 0.855
80 0.834 0.815 0.619

PR RERFR RS — Mo 3 IR €8 DG IR 45 LR Spearman
T ZE G TR 14 SN THIR. 16 5
e JF ) LZRER . 41 SIEFRSRREIR. 67 SIEY kIR,
78 SRR RS ALD MM EEYIFIMIR . 4
FL WET R HIRENT ALD IR ER, 2
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PP 2 RS 73 W R A BT S
4 Wig

PSR AR S T AIKERE, 5 FORIGYT ThAEtE
HUAR . IAIALTT T RIEECR, EARGIHEE%
fm s, TR E T EC Y 5SRBEETH
BRI o A 2 R AR P E A GRS E L, A4
P RS EH I AERI2ST, D285 8 n S AN e R 24 2%
EREEER HOTPREEE RS, Ok
R b= AL () 2 B oA HLER A L R 2 3 30Uk R
HEmeel, AEEEANZ 7] pH AEARXS PR, TR IR
Ho U e 7 e 7 H AL SR Bt T R AP —E T
HHEARE, FERIEMMEAT 5 KAEKW, ¥
WG T 70 Ja it — D A A e T R, XA
BT E T HR S EE . ERESNE,
BE+HBAE TS BT 8 5 6 (NAD-dependent
deacetylase sirtuin-6, SIRT6) [P RS, 7] LA
T I A P AR FE YOS 528 o (peroxisome
proliferator-activated receptor a, PPAR o) 155 1% %,
SFHURIITE B A3 A0, 3 T 8 o L ] A0 = 1t H
WA s, PR T R R B RRAE T
SIRT6, et HARILFFH 1 2 WAL BEE 1, BuE
SIRT6-PPARa {5 53t % LAV AR AR 17, X 5
WETHKE TG £ &3 R Es R G .

R B F A S B R R A 2 )
VR R, X e R e i T O i B A
TR 9 i B JE G, SEIILUR IfL i AR RS, A TR
S, VR ig AT FRAREATE K SRS S PR 5~ A
WIMAR, AAEPE O R R, X5 Bk
REMR 25 ALT. TG RAMAHKML4E R 2.
seAh, DAL ET IR IME T B R B
P, H5 R B G R 2 R0, Ty
HHORFRI VR B ¥t AIREIE N TR AE
T, RERZA 2. KETRERER DS
ALT. TG 2 ARG BFFTIESL, KRIEERANRE R
Xt SRS 31 ALT AST Fhr, HALHI AT a8
5 _Fi#% ¥ B2 #H5¢ ¥ 2(nuclear factor erythroid
2-related factor 2, Nrf2) FHIHTA A SFHOE B
i NOD #f32 fA#vil H 45 M A R 2R H 3 (NOD-
like receptor thermal protein domain associated protein
3, NLRP3) JAE/IMASHIE S TSR S H-BRIR R
A RE-TIREERFFBEA (cyclic GMP-AMP
synthase-stimulator of interferon genes, c¢GAS-STING)

HEEARPY, XK RS ALT. AST 2714

PN IECE S R ANV o =

5 ALT. AST. TG #JEAMRKHEILARIRA
Fagk R g, Wil Bah H(E 5 8Es 4% ALD fRiF
EA: JR)LASER T i 4% miR-219a-5p/p66she 15
TSI ALD fRERIBY, sk IR N aeiE it
BRI 3-Foi & B 0 B/ T«B 15
‘il (phosphatidylinositol 3-kinase/protein kinase
B signaling pathway/nuclear factor kappa-B, PI3K/
AKT/NF-«xB) {558 E e R FREG RAE DT
RAEFB, Xy = 5 2 A AR R E b
SRR M 7 SRR BAh, 5
ALT 25U R B ZLAE IR AT e i R 8L, mIis
PRIE TR AN H3E, A ROE BRI R AER K
JIig JoR AR RT3 1R v S BRI v £ 5 SR AT 2
JId S0 A2 T R R A P A 34, HE
LT RE I VR AR ek AR S B AR A
M AR ALT K1, R IR CR 47 1E .

AW 9% % UHPLC-Q-Orbitrap MS FA, %+
J7 FELARALAL T 2 B EE5) R HINE T K B AT L7y
SENE, A A LGRS PR 2 T B RS 1k 45
Pt 85 REH, WITEUBI R ) ALT. AST.
TG K-V AT I T, X 5HD Y]
FHIG o HE— 00 25 0 A 0T Vg THIRRUR 24 R B A i
RRRIHT, RINE T HIR . JRLRIR. FRaRERR .
GURERER . KIE RN 1R AP RS P 5
PRI E B VI R P J5E . ASHIE T8 DR o 7 2544
TEPERY T8 SR A B 24 K% 5 SR 20 3800 I )R
ANTERARAE 7SI ik 5 F8 S .

RBFRR FAANEHENFARELEA TR
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