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HETHERERRAS ZAEN G &8 KERK
KR = HEF A

S8, E B K RXRT, kAR
e TR E 2y RAE RIBTTE MRS 150040

WE B BTFa8ETHERARMBELFERSATRGOPH , 7 k.32 R SPF & SD Ak X &
ML aE AR BN FHA(8.1 g/kg) GERFTHZH(2.7 g/kg) G FAKF F4(0.9 g/ke) ,
A8 R HER A8 A el KRR B BT 2 o AT A M AR X F5ARILES R R IE 49 E 4L HE
Fl i O F &K PFMITAR BRI LK NGB R EH I A MATLA LR F AMPK PPAR — o IL - 1B,
TNF — o #) mRNA 4% ;4% & 280& A8 &3 — S B (LC — MS/MS) B AR M) K FF B fig K -F &
R, KA S Gt A L P e EF R, ER .5 R auE, a8 &N AT IR R
FWH (P <0.01,P <0.001) , K Ko if b 532 A #(AST) 5 R # R B (ALT) &% & (ALB) K-F
2 FIEH(P<0.05,P<0.001) ,HE & 540 O 3 & & G & i & 7 F 4T 9 2 5] A2 X ST I 69 ig
WrtEym T AR X E BT IL - 1. TNF —« 4 mRNA K-F 2% H 3 (P <0.01),PPAR - a % mRNA
KRFBFEAK(P <0.01) ,ERAF S A, S a8 SZHETAH 156 MEREAAET R
FHRE,E LR HRE AR BL Az K AR RS AAAER A PC(16:0/18:2) PC(16:0/18: 1),
PC(14:0/18:2) PC(15:0/18:2) . TG (16:0/16: 0/16:0) TG (18: 0/16:0/16: 0) .SM (d42: 1) SM(d42:2) .
SM(d42:3) e a2 MR R, RO X SH TALHE IR T KRG IR RARHKFE
£, &b, G 8RR T TIHRB RS (SM) AP 2B (Cer) H i =85 (TG) 5% g Brfe sk ( PC) 5 A5
AR T A K BAT A

KR G AR T

FE4 %S R285.5 XHkERIZES A
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X EHS 1002 -2392(2026)01 -0026 —07

23 B #5455 ( Drug — induced liver injury, DILI) F 24 K ( Dictamni Cortex ) 5225 7 BHAE ) (1 ff

SEAE AN T —E Y LR, T 2594 B ol
AR Wy B 3 JE ) A () e B2 A 4 0, e ml i 3
B iRkfg e, mH ] B m L B P
SO/ NS W PO SRS P o B R s 3
R e N L REATR SR = DO 7 i N S S TR
RIFERI/NEL S (R ARk, B P 25 A8 RSV 4l
ARSI, AT 22 P AR 5 DG T s hn T
H1 T rP 24 B 10 52 A DA R B AT 5 Ok i) Ry PR
FIRT 28 I 22 B 63 vh 25 B9 45845 B 20 A AL ) O A

N=S 3-5
HED

Y #s HHA 2024 09 - 14 &8 H#A:2024 - 12 - 19
EEWmB: BE &SRR - B 25 3R 4k (2022YFC3502100,
2022YF(C3502102,2022YFC3502102 - 04)
TEE B8 (1996 - ) Lo LB, Loll: IR 255
* BIEMEE NI R(1963 - ), 53, 184, B2, 2R 0l R 58 D il
T2 2530 I 2 Y TR AR

Dictamnus dasycarpus Turcz B T 1A 57, H A W A
W R BE Z DR, TR 92 KE 55 KRR
O — SRR G T B R AR 2 R BT IR A
B 1, R IL L RE I 4 A5 AR AT RE S BUNT
PED T R R 0 PR AR DG 4 i T
AL o5 R B, A TSR 1 i B 2% 85 5 R U
FIE AR 5 B 50 FH K S A AE Ak

1
1.1

SPF 2% SD HEtE R ER 32 H & 180 ~200 g, 3l
YA PR AT IE S - SCXK (11)2020 — 0001, FTA K KA
FREB LA T X R (55% +5% ) RN
(23 £2) C,12 h/12 h JCHETEIR SR, Lk B
TTHEZ KA sh e B sh ) 22 52 S b, it 5.
2023062501, KR LAERR AR A TR 77
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1.2 FE A

P 6 K 2504 W T 1T b 4 28 2450 A7 BR 2 7] RNAiso
Plus , W /R 5 A8 AR W) RHCA BRZA F (AM61579A )
RNase — free water, My /K 1 F 4 Y B AH R A F
( AM91570A) ; Water Nuclease — Free W T 201N FE4E /R
R AT BRZA F] (G4700) s RNA ¥4 fifk 10 W T 2 I 3%
IR AEWIRHE AT RS 71 (G3029) 5 51 4 F 5l T B8 4k
IR B AT BR S A O 5 s I T Thermo
Fisher,,

Q - Exactive Plus Fii%{% ( Thermo Scientific) ; UH-
PLC Nexera LC - 30A # i 280 iU (0 1% 4% ( SHIMAD-
ZU) A% i 755 34 B 0 AL ( Eppendorf 5430R ) 5 4 3 4 .
Waters, ACQUITY UPLC CSH C18(1.7 pwm,2.1 mm X
100 mm) , SERFHEOEE AR I T IR AR A PR
F] ( Quantstudio 3) ,
2 Hik
2.1 HEE RS

FREU A & 2 300 ¢, A 8 £52%187K , 12961 30 min,
[P FE N 30 min, FRE 259 BB, N 6 152508
K PEHL 30 min, G IFPIIRZG IR, BEHe 78 R AR 5 Uk
T4
2.2 SLEGEhYI A 4 2 MR AR B

H SD B R BRBEHL Ay 4 20, 25 (VAL iRz &
FE4H (8. 1 g/kg, fHIFK CD8. 1) i K7 v 5] & 21
(2.7 g/kg, TiFR CD2.7) | FIEf AR 120 (0.9 g/ke,
fajFK CDO.9) , 41 8 K, HH 1 RHEH , 4258 )5,
A 12 h,3% DG HG 20 40 me/ kg M T 5 R, 1
TR L, B0 J5 WAE B2, -20 CRAEH T
AR ARSI, B HFIEZH 2L 4% 2 58 W R 1 72,
T HE Ml O Gy ; i3 AR 0% F60 45358 43 5r BRI
FEAE - 80 CYKAE, JHT q - PCR B4 “# Rl
2.3 JFEHS B
2.3.1 HE Jf

RRLHBEALE 3 A~ A2, A s Ul R
Ja1T HE Mg difb et 5 T & A 2 B
R UG, PO FF IR BRAEfb . NASH 5 # 12 Wiz
R FH NAFLD 15 201 L3 (NAS) AT IFAG
2.3.2 L0 Y

HURRZR [ 5 W R R AT 00 R A FH S Ak B A
4 Image pro plus 6.0( Media Cybernetics , 3¢ [ ) X} £ 2
ML O Gt i) JHEIE R 2 AR T AR S b 3, A 5K
M Oil red FAYETRFR L = FHAE mIAY 28U mAR
2.4 REUFZIRELE LT bRt il

K A A 3l A A o A AN 2 A A KRR 3

ALT AST ALP ALB )&+,
2.5 qPCR ¥l mRNA YZ&ik/KF
HRAE q — PCR a7 & 42 A A 50 RNA, JRAG I 5
RNA 4l #1452 9 RNA 38 1 330 5% 5% ( HiFiScripteD-
NA %5 — 555 R &) & 8 cDNA, 5971, F H]
2 TR, BRI 1,
1 SEESIMFG

HEH51Y SIMIFHI(5 -3")
GAPDH F CTGGAGAAACCTGCCAAGTATG
R GGTGGAAGAATGGGAGTTGCT
AMPK F ATAGCCGACTTCGGTCTTTCA
R CTTCAGGGCCTGCGTACAATC
PPAR - « F TCCACAAGTGCCTGTCCGTC
R CTTCAGGTAGGCTTCGTGGATT
IL-1B F CCTATGTCTTGCCCGTGGAG
R CACACACTAGCAGGTCGTCA
TNF - o F GTGATCGGTCCCAACAAGGA
R CTCCGCTTGGTGGTTTGCTA

2.6 N SUREA AL BT

HUGE B FE AR, A 200 pL 7K, MP i JiE, fm A
800 pL MTBE,IWHERA , IMA 240 wL Five H B 1€
BA, KEKBE P 20 min, EHEE 30 min,
11 952 r/min 10 C &> 15 min, B EJZ AP, 2K
T, BTN 200 WL 90% SR B/ 25 W 5
7, I IRE B 90 wL B VAW, 11 952 t/min 10 C &
> 15 min, B IE RS
2.7 JFHELHZLC - MS/MS 444

T S  FEAR FH R 2 RO (3 R G750
B, MR 45 C 5 300 wl/min, FBHAHALN A .
KB (WG K =6:4,v/v) +0. 1% H IR +
0.1 mmol/LH 2 &%, i S AL A B & NE 5 79 B V5 W
(W A =1:9,v/v) +0.1% H R +0. 1 mmol/L
%, BEEVEMARF W .0 ~2 min,30% B;2 ~
25 min,30% ~100% B;25 ~35 min,30% B, A4
AR A S RERS R 10 °C o SRABEYUIY , 21T REA
WS T .

Jo i 25 A < 3 i) R FH HALIE 55 FL B85 (EST) TF 55 il
B AR TR A T S RO A (35 21 T 43
BE AT 40T o BRI o R PR R %) o o R AT
L, #e BT 5 7 R 4R B IR 2 433 (full scan) J5 R4E
10 /MHE &3 ( MS2 scan, HCD) , MS1 fEM/Z 200 i}
4334 70 000, MS2 7E M/Z 200 B 438854 17 500,
2.8 St

SES 45 K Y] GraphPad Prism 8. 3. 0 IBM SPSS
Statistics26 KGN, BHELL (2 £5) FTm, 24
[B) Gt 11222 5ok LR 7 22 (One — way ANOVA) 43
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Br. P<0.05 WESAZGIHEX,
3 H#R
3.1 FIER R KPR R BRAR BT 5 I AR T L Y
Al
R L5 B, 525 UALAIEL , I fef 7 50 e 4l 0
R N (P <0.01) , 25 2545 4L I0E i it HL 2y
ETH(P<0.01,P <0.001) , Hrb Ffif pz e ) 20 E T
BN (P <0.001), W2,
3.2 PR KSR R U D B A AL 8 B 1) 52 il
523 P AL, i R 45 R fR 4 ALT  AST | ALB

JK- B3 T (P <0.05,P <0.001) , WK 3,
F2 4758 ARARGRERAFIERELMEW (v 25,0 =8)

B/ g JFAE B LY %

ZH5 Fili/ (g/kg)

ZHHA 0 399.67 £36.22 2.66 +0.13
F 1 i ) 2 8.1
P B R 2 2.7

i B AR 2 0.9

342.00 £9.09* " 3.50+0.16" "~

381.67 +26.60 3.13+£0.22" "

402.67 £50.41 3.01 £0.15" "

W 52 EAE, " P<0.05,**P<0.01,* " *P<0.001,

3 KERFEERNER (v £5,n=8)

20 51 FlHE/ (g/kg) ALT/(U/L) AST/(U/L) ALP/(U/L) ALB/(g/L)
B 0 49.40 +2.67 141.63 +15.60 133.60 +15.27 24.14 +1.63
o1 1 e 70 i 4 8.1 65.80+2.43* " 161.80 £22.52* 100.80 +9.98 27.46 £0.61* " *
P 12 v 2.7 66.25+3.49" " " 161.13 +21.13 " 118.60 £9.08 26.66+1.75" "
P18 R ARG 0.9 54.25 +6.07 " 161.25 +15.68* 165.00 £ 11.32 25.78 +1.19"

F S5 A4IHE, * P <0.05," * * P <0.001,
3.3 A R KGO DR U S B~ 52 i)

P i B 45 79 k2 5 AN () 1) T 200 L g s 72
PEFHSRR I E R, 525 AL, R w7 i |
P Bz v ) i 2H I/ ik N RAE RSB AL B E 2 (P <
0.05), %45 254 NAS PP i E FH s (P <0.01,P <

0.001), W3R 4, ok s i i i , e 57w 7 i
Wi, AR, IR 1A, THEL O Bt
SRR, 52 AR, PR E R a2 R BRI B T
WY BT HEAR, WLIE 1B,

e

TE: A HE Z 0 ( x200) ;B. 4T O Ze(f( x200)
Bl 24K BTN R 45

F4 FBHAKBRBFAE NAS S (v +5,5)

4150 I/ (g/kg) n i s NI Y B SERFEAE NAS
ZHHA 0 3 0 0 0 0
P e R e 8.1 3 1.33+0.33" 1.67 £0.33" 2.00 £0.00" * * 5.33+0.33*"*
11 6 Ji v ) 4 2.7 1.33£0.33" 1.33+0.33" 1.67 £0.33"* 4.33+£0.33% "
1 i 2 AR fE 41 0.9 0.67 +0.33 1.00 +0.58 0.33 +0.33 2.00+0.58**

5 HYLIL#, P <0.05," " P<0.01, " ** P <0.001,
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3.4 AR GERFIEZH 40 AMPK  PPAR - o [ IL - 1B,
TNF — o mRNA X 21k & (152 10
5z g oA, i R v ) E 2 ZH 20 PPAR - o,

R5 &L AMPK.PPAR - o IL - 1B, TNF -

mRNA FXF ik F# (P <0.01);IL - 1B, TNF - «
) mRNA AHXTFRAE LM (P <0.01), WES,

o B mRNA B3 REELE (x £5,n=3)

215 FHR/ (g/kg) AMPK PPAR -« TNF - « IL-1B
S| 0 1.00 £0.00 1.00 £0.00 1.00 +£0.00 1.00 +£0.00
P 6 7 e 7 8.1 0.70 £0.49 0.39£0.11** 4.74£0.22"* 2.81£0.17" "
P8R P2 2.7 1.03 £0.29 1.05 +0.08 1.23 +0.18 2.73£0.10" *
P18 R T 2 0.9 0.94 £0.36 1.60 +0.35* * 1.93 +0.15" 1.14 £0.04

525 gL, * P <0.05,7 * P <0.01,
ZIg it ot

ARS8 1 AR BT A ARG B R e AR e 20 B
JEPRIE AR S5 A QAR S A i o 201 9 A2 1, Bk 4 i Bz oK
FEWON R BRI KFRYSE I, 0 %5 B A AR T+
HEAT 3 14343 B ( Principal component analysis, PCA) |
25 20 5 U 5 0] i 4R PCA 7553 B 39 AR TR
AR EMA I A A RN A TR REAS 18 22 53 8 (1 2A) o i B
IN 5] 43 BT (Partial least squares discrimination a-
nalysis, PLS - DA ) 1543 Bl W7 | 25 (U415 1 2 i )
HAMARREH UL, H&HZE S EH DS
([ 2B) , IEA /N — ek H40 5] 43 Bt ( Orthogonal par-
tial least squaresdiscriminant analysis, OPLS — DA ) 1543

3.5

A Scores(PCA) B Scores(PLS-DA)

= CD

L uCD | 1
20 o Control 20 [l o Control
]
10 . 101
[ .c d v o
‘ o |

2]
(=}

2]
(=}

NI

-20 ~— -20 T

30 220 -10 0 10 20 30 20 -10 0 10 20
t[1] t[1]

B 7, R ) R R B S S AR
(E2C), [AIE, %F £ 2H 4T OPLS - DA kg 45 R &
ALY B UL HE R PR 5 5, 48 200 IR IAAC B 36 IE 15
S EHAGIS s, OPLS — DA R RIPPA o B A i, e
FRIFREZHZRF R*Y =0.98 ;0% =0.938;R*X =0. 567, il
2D, XF BT A R 20 IR B o 134T 1 25 % A, O
B pr g R LU B B S T R OR Wl 2 FC > 1.5
o FC <0.67,Pvalue <0. 05 22538 55T HAS R
Bk TR (K 3) , VALK R 25 4L i R
RIS 2 (A A ik 25 25 5, 3R I I i R v 1) 20
SR K BB A T o 2 ek As

C Scores(OPLS-DA) D R?=(0.0,0.8596),Q*=(0.0,-0.3208)
= CD o [
20 — eControl | | | --------- "l """ A
10 . 0.5 P
- - I 1
= 0 0
]
210 -0.5
* RY
20 — -1.0 ' . QY
20 -10 0 10 20 0 02 04 06 08 1.0
t[1] 200 permutations 1 components

1. A. PCA 75438 ; B. PLS — DA 134314 ;C. OPLS — DA 1334 ; D. PLS - DA E4#46:5:

B2 ZIugitoathiss
Voleano Plot U P R 0 B A DR S K22 AR, TE
s TR S B AR IR T 20 43 40 7 452
£ B IR A THE 2 718 A~ (LI 4) . HERERS R
g LRSI BT S BL, 5 %5 11 AU L, % 25 410 9 1 T Ik
v 0 (PC) WEARRE C(LPC) ¥4 I WA BE £ Bt (LPE ) |5

-5 5
log2 fold change(CD/Control)

K3 ki
3.6 FFHEZHZ b 25 R i vk
AHFFEHT OPLS — DA S5 45 AU G 3t AT IE 46 21

AR (SM) (Al ( Co) (HH 2B (SPH) o eyt b, Wi g
Ik £ il (PE) B AR K ( Cer) OBERR (CL) | 1Bk
H(DG) =B H M (TG) fi Feshn, 87 1 5 s 711
T2 ZH 28 Hh o L BT
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ST(0.106%)
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558%)
PI(Q 971/)
DG(0.98%)
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SPH(1.207%)
TG(1.594%)
(1.6%)
Co(1.919%)S
1(2.779%)
LPE(2.934%)
(3.621%)
(3.6 9%)
PE(28.061%)
PC(45.882%)
25 [ 215 B8 B 1R 0 Sk 28 g S 2 A

LPE I

LPC I

Hex3Cer 1=

IFFRURGETT AL B, FE 0 R B

417

338 |
<}
=

PE I
PG I
=
i B
PIP 2
PS IS
SM I—

34
o onlllaln:l B la:
VR LPO<<O = NNESITA MO EE
- ~ [ [F >
R S R S
< o 172}
o
(S:‘cgrg/(u;)mcz(o 001%)
C 5D2(0.001%)

oAHFAw 037 )
SerGIGNACI (0.041%)

CL615%)
Sallalen)

o
TG(S.157%)
PE(29.097%
PC(41.526%

WA ; C. FIE R 2 IR B 2SR

K4 JRBOT AT FIR BT 7 7 Hod e 151

3.7 WEMZERIBRS TR

PLVIP >1 1 P <0.05 M vebrfE , 7 1k 21 21 21
W 156 AHA BEEE R IR ST, 69 Fi2E 5
FiorF bH 87 Fh2: AR i o A, HLvb ) 18 FhAg
JEE 2R ULIE 5 KL ] 6 SRASHUIA]

o
0 O (amsam

M S10)
PS
o
PG O
.
@)

Class
)
aQ

Hoacs| @
€X. er
Cer “O @
o ® © O @
CL{O O
CeR ! g
-100 0 100

Hex1Cer
pG{ @
©O@10)
che! @D
Percentage difference/%

e SIE P AAR TR AR T2, R 2= R B
K5 S

4 iTig

JEF 245 o B IR R 25 1) MK 2 Mﬁﬁtﬁ?ﬂn

A 2R AR i R 7K B IO I U B 5 0, AR F 9 4%
W, 44525 8 AR R R M & 5 25 41 tEITF%%
A AR B L 5 45 2500 Rk b, 7E B PR A
FEH, BRI B AR A S LR AR IR S A 25 )
FEPEN IR BE I BE ( ALT  AST (ALB %5) 473 52 31
JIFA 005 1) B ARG I FE AR, HLALT A4S Sk B/ T
AST' 2! P ef iz 4% ) k2 ALT (AST (ALB 2B i 48 fyir |
R R o W R R 2 B 0, ST Bl
JEVPAG A B B bR ,Eﬁ&ﬂ(hm% F A ]
DN ) S 4 6 e B il e 284, o ol e ik 6 4 g
1R R A o B {Elslélo Yo R I s
Bz e R 2 AN A I A A o R, P e R KR T
B2l A LR PPAR - o B mRNA /K, [
IL - 1B TNF - o B % PEHF 1 mRNA 7K,
JIR P2 R B A AL SR 1 R AEAETE B DI 26

/%,E‘E’TWEM%W%?H Iz R g
T AR A R AT RE - 2500 ot SRR, AT -5 BUH
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Color Key

VE L KA LT FR IEADE 5 G IR UG, A TR S MG
PRI/ e, BIIE A EB A e (PR R BT (R
K6 B
B, ARSEEIET LC - MC AR TR BUFH 2 g i
B, BRFT VA B B e 9 e 2 ) 2L 2 P i At G 5
M), P A 7 e 7 2E B A e A i 2 AR A, T 5
KEAFHLA T LR WA PC B E T4, TG Cer ¥ L
VA, HIMBERR (PC) VR 40 AR Y BB 4 G A, R
ST 1 EE L R 43, FE AR 05 e A8 55 9 0 I N
R E IR SR A B, A KRS R E
SRR 2 W o () 25 6L, 40 PC(16:0/18:2) (PC
(16:0/18:1) \PC(14:0/18:2) PC(15:0/18:2) 7E4S
2y I ROKER WS S B B N, PE 4B H Bk s
() —Fp 2B T E B, 40 PE ELZ 5 B g
Ty RERERTFNIE PR AT A 1) Ak i il Rl £
Fl PC \PE g BT I 2 8, Ui B 6 B2 K B T 5|
EH MBI T, B IE 2R LI 2 (SM)
HREE Y , TEA MRS B L M5 57 5
I AR FEAE RN R Cer, SM 25 HB 244 B 1 C il A0
KHE T BRI PR SRR A A 5 PR 7 TRl
WS B bR B AL E Hh SM(d42: 1) (SM
(d42:2) SM(d42:3) FELG ) & i 25 ], Z2 R pf

2PN (Cer) WAL i 35 3, 145 Cer(d18:1/16:0) Al

Cer(d18:1/18:0) %

L5 LA AT FE B R B S oA A B 1 e

IR R e 79 2 T A ik 22 AL A 52 e AP ol K i

JRASAS , SEUN IS 05 R BA G R AL, i sy T

B ZE L AT AE 23 6 e O A RS PR AR U P T | AR R Y

W5 s ik — L Rk SE AL 9 BARAE T, DA K HAE

AT AR AT BT O XU
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Study on Hepatotoxicity of Dictamni Cortex Water Extract in Rats Based
on Liver Lipid Metabolism Disorder
GAO Rui, LU Fang, SUN Huijuan, ZHANG Mengmeng, DENG Geyu, HUANG Lin, LIU Shumin
Heilongjiang University of Chinese Medicine, Harbin 150040, China

Abstract Objective; To explore the mechanism of liver injury induced by Dictamni Cortex water extract through
interference with lipid metabolism in the liver. Methods: Thirty — two SPF — grade male SD rats were randomly divided
into four groups: control group, high — dose Dictamni Cortex group (8.1 g/kg), medium — dose group (2.7 g/kg),
and low — dose group (0.9 g/kg) , with 8 rats in each group. The rats were administered by gavage for 8 weeks. Liver
weight, liver — to — body weight ratio, and liver toxicity — related indicators were measured to observe changes in the rats’
liver. Hematoxylin — eosin ( HE) staining and Oil Red O staining were used to assess the pathological changes and lipid
droplet accumulation in liver tissues. The mRNA levels of AMPK, PPAR —a, IL -1, and TNF — a were detected in
liver tissues. Lipid levels in the liver were analyzed by LC — MS/MS, and multivariate statistical analysis was used to
identify differentially expressed lipid metabolites. Results; Compared with the control group, the liver — to — body weight
ratio was increased in all Dictamni Cortex dose groups(P <0.01, P <0.001). In the high — dose group, AST, ALT,
ALB levels were significantly increased (P <0.05, P <0.001). HE and Oil Red O staining showed that the high —
dose group significantly induced fatty liver lesions in rats. The mRNA levels of inflammatory factors IL — 13 and TNF -
a were significantly increased (P <0.01), while the mRNA levels of PPAR - «, were significantly reduced (P <
0.01). Lipidomics analysis showed that, compared to the control group, 156 lipid species were significantly altered in
the high - dose group, including glycerolipids, phosphatidylcholine, sphingolipids, etc. Specific lipids such as
PC(16.0/18:2), PC(16:0/18.1) , PC(14.0/18:2) , PC(15:0/18:2), TG(16:0/16:0/16:0), TG(18:0/16.:0/
16:0) ., SM(d42:1), SM(d42:2), SM(d42:3) showed significantly variation levels after treatment. These results
suggest that the high — dose Dictamni Cortex water extract disturbed lipid metabolism in the liver of rats. Conclusion;
The water extract of Dictamni Cortex induces liver injury in rats by interfering with lipid metabolism, particularly
sphingolipids (SM) , ceramides ( Cer) , triglycerides (TG) , and phosphatidylcholine (PC).
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