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TE  Bay .0 Foh F A A AR, AT B SLaT D A MBS T AR5 69 TR AR R, S & SR A FIR T AL hag,
Fr ik 4% 24 R ICR Mk AL A = 9 M (NC) AR 4 (ET) A= 52 5L (ET+CM) , & B 42 nt i # § K 7 & (7.3 o/ke) B4
# 7 ik B AR ARG O RAEE Rl ad ) e 7 35 AR (ALT, AST,SOD #= GSH) A= I It 45 4% (TG #= TC) & R e 32 SU AT Ik 69
PR, A TRMAFOARFH IRIT IR P GERNE, SR LR FH T BBEHERN I &0 K
fe P ALT A= AST A BAFJEF TG Ao TC AT R B, 3 5L T i 5 rh B R B AL, 3 e 35 SOD 4= GSH #94-% , i@
FRM A, ET F2 NC 2022 & ET F= ET+CM 4L ¥ 49 2 S+ R4, £ %3 B8 R A ALBR Rt A= A ALRAL & 4 5 &
NC.ET #e ET+CM 3 20 305k B2k 28 N2 F R EFRiMtdy , L P BB & RN IE P Z B2 s R8T ob B &
MEBEAZ S &% M B LA R E W A LR 0 & &, 2R £ 8 F & e mAR b AR IR ARt A ABC 52
FOdasr Ak BATRAERT IR EREHAEFFOBRARMBEL RS TRAAR S, FFEL AT D JAF LA
LR B AR A H v B IR A A & ABC 3535 % G il 54 AR AE R R A AR a9 ARG 4, 2 R SCTR By B AR AT A
EE AMEAEIFR,; R, K#tad,; UHPLC-Q-TOF-MS/MS
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RS 4 99 (Alcoholic liver disease, ALD) J&
T 2R ] P A 5 AT G 8 40 R T 3 3
s AT, e T P I R R AR H R
SESETIH BT Z — . ALD I AT A RS 1 S
P07 RS PRI 58 2F Ak R AR =
ALD M R WmbLEIE 2%, FEA B SIL R
Yo7 ) P AT AR A TG P4 E B (Re-
active oxygen species, ROS) i3 i F1/5 471 44 1k 71
K- R ARRY, JHF 200 1 v g s 1 AR R Kupffer 40 i
V5 R A& E A0 HG v S A L IR 5 5 0 4 i
INNTE ALD Y A& A= gk AR vh i 3 OCsEE Y, H
HIE RGO 259, PEBEA BIVE T, BT
ALD WA HILH SRR PUAE T Bk A AL O Y
TIREVE R i AR G 5 a3 1 SOk R ), 9 i 4
ARSI 5 0 T 2H 2L AR B RN S 43, #od
R e AT RS RS P I A 4 7 1

1% (Camel milk ,CM ) 2 % BE FiE 15 X RS
M EZFLR, E S E R, & Z M AR

KR BEH: 2022-01-21

E&WH. EEHEMANEITIH (2020YFE0203300)
E—1EE . Ul Lo Wt i

BIE1EE. H HAE E-mail: yeluotuo1999@vip.163.com

10 = SR S /2.8 s AT AP S A P = T I .
Ui o X AL g e 2 St g, L B AE— SR A5
s B R AR O PR R A
WEFE B, B8 L vl I JH O P 618 98 0 I 25, 3
AT, O30 3 75 i 1 kA 2 A ok f A
U S kB (CCLy) 35 3 1 B 471 . Ming 59T &
B, G 7L nT 38 2o R AR 2 BT T IR 2L AR 30 0 1, 2%
A I R T S RAE A, O T v 8 o &
FRURI i T A A 28517 T T3 e 40 4 ke 3]
[P Korish 4510055 220 | 1 7L AR50 15
JOEL T R B 94 DR Bl JEE P I U 1 AR 4% A I
1, W AT I P — 18 (MDA ) &5 4 3540 T 73 45 Jbe
HR (GSH) 7K P, 6 K BR AR T 85 1 JH 453 403 0% & A=
HABAWG R ER . Al-Fartosi ZEMF 58 & #H, B¢
FUATFNA SR 5 0 R B A SRR . It
Ab, BE LR TR R R B D RE L B A 4R A
P RE A DR B IF IR 52 B0 VB9 55 B JB T R I B
PEVE RIS, SR, BE 2L P00 v/ U N AR )
852 e AL ] 1 AN T A8 Bk = AH DG IO AT 4 . A BF
FERF /N B — UM R B 0 A, S AP
P AU 3 3 G 0 1 3R R0 P REHE A, 43 B B8 2L X i
PR AR /N BRS04 P o 5 0 2 /0 BRI
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MUY, SR/ B P9 RS 75 T & AR 72
{14 22 S A A g B T BE A FHBILRD ,
RIRNAT AT D REPESE L BT R 3R 2%,

1 MRERE
1.1 MR 5iEH

BEFLoR H BRI — . B0 (3500 1/
min, 40 min) Fx % L2 FLIE,65 CARE I 30 min
&, B R UR T4 R B T =20 CUKAR %5 B - A7,
#H.

SPF ¢ ICR Mk /1N B (1 HTHIE 5 : SCXK (50)
2016-0006) , 74 Jii & 21~23 g, Wy 32 F b 5 4 3 A1)
S W HORA BRS F 5 A AR pr il e 150 &
N & R 7 5 i (Alanine aminotransferase,
ALT) R[4 2 2 1 % %% i (Aspartate amino-
transferase , AST) . & % fb ¥ 7 £k i (Superoxide
dismutase ,SOD) , 2 Bt H JIK (Glutathione ,GSH) . H
i =M (Triglycerides,TG) . JH [& [ (Cholesterol ,
TC), NGB AR AR AR ; L1, Merck; &
PR %, Sigma; H B L & 7K |, Fisher; €035 H , IK 45 1
(Waters) .

12 UHFE5EE

AB Triple TOP 600 Jit3%1% ,AB SCIEX; Agi-
lent 1290 Infinity LC 5 B AH (351, Agilent ;
2014-181Ab HZW IR TEEAL, LR e BHE I
A PR A 5 i 98 R B 0 AL, 78 [F Eppencbrf 2
W) ;Bio Tack BEARIX, &AM AL G A BRA W] 45
RIS R AR 2, 12 E Eppenchrf A A]

1.3 KA *

1.3.1 S SRS PR B BB A 2 57 T-
CR A /N B (n=24,6~8 JE % ) 1 35 T L5 % 1VC
W RGN, FREE IR AR ) 45 A
(2242)°CHI 50%~60% ., /N i BEERITROK |12

h B G20 5 3 i PR R 3R 1 RS BEAIL 20k 25 A
(NC,n=8) BHIL] (ET,n=8) F5EF. 4l (ET+CM,n=
8). NC 41M ET 4 # 5 KK ddH.0,ET+CM 417
B R TE LA A (P R 6 g/kg bw BT M) |
B ARBAE LS I Ming 25085, HE B AR RUL
703 mL,BEHBEE 2 K, ESEHEYE 2 F s —
WHEE SR A /NS R REEJK 6 h ET 4
I ET+CM 4145 3 W (1% 1h) 4% 81 7.3 o/kg bw 1

T B R E 50% ARG 7w, s v
K JFE 458 475 A 700160 ] s, NG 2/ BT T 2 PR R
ddH,0, HERIEE G Ak L A8 AERK 6 h Ja , 598
Jot R P /I B, R ER R AL, I ik ) 30/ BRUTF O
1.3.2 I3 ALT AST SOD #i1 GSH $ b5 fit 46
BRI T HE 4~6h 5, B.O00 B0 (4
°C.,3 000 r/min, 20 min), % 88156 B 5 0 5 i 3
N S W (ALT) 45 B 7 S Il (AST) i /b9
IE AR (SOD) A4 bt H Ik (GSH) 1Y & 4
1.3.3  FAZUTG M TC & & iile W01 g
JFHZUE T2 AL k298 (B 2.90 m/s , B
6] 15 s), I 347 B0 (4 °C,3 000 r/min, 20 min) 7l
P50, B RS 4% IR ELISA 35 &5 156 BH
BERAE K I B S H i =R (TG) Al
B (TC) & &,
1.4 PMRAFREALREHEBE-FRIEBEAMN (LC-
MS ) X 151 4B il E
141 /NEUFIEREA (AL BE BRH 56 50 26 PR AT
(/N B IEREAS | 78 4 COKAS b 9218 M O ; B9 BGE
SRR A A A 1) W B RS KW (22201,
VIV, R TR A 28 801 A, B0 (14 000x
g,4 CE.O 15 min) B EERSH
142 @& AR S SO (L R4t
(UHPLC)HILIC (/K 035 ) (A i A 647 0 25, i 30
A A A1 B 23 52 /K +25 mmol/L 22 % +25 mmol/L
ZOKMONE . OIEFEE K 25 °C, WEHK 0.5 ml/
min, #FFF G BB 2 pl, BB YR (B)]:0~0.5
min/95% ,0.5 ~7 min/95% ~65% ,7 ~8 min/65% ~
40% ,8~9 min/40% ,9~9.1 min/40% ~95% ,9.1~12
min/95% ., K #E P iE QC(Quality control ) K
i, T T W A R G AR T
1.4.3  Q-TOF (UM AF—CATHS ] ) i 3% 2 1 #F
i i ) (035 R G853 B 5 #E T BT 43 A (Triple TOF
6600 Jii 1%, AB SCIEX) . HiM$%5 fi &5 (ESI) % &
ST . FAEBMMA 1 A2 (Gasl M
Gas2) ¥ 60, — 5y LA I . 60~1 000 u,
T B B far HAG IS R . 25~1 000wy — 2% AN
G5 A 4 R AU ] 43 0] 02 0.20 s/spectra il
0.05 s/spectra; BRI AR 10 A58 7 KIS
1.5 RigwoR

SR XCMS FRA X6 4G I 4K A5 1) T 1 I s B 40
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HEAT BT 1 AT 55 O B B ) 8 1 0 T FRAR B, O
1B SIMCA 14.1 ¥ Ab 58 2 e it , 46 &
AT M (PCA) e/ 3 1 #1531 43 BF (PLD-DA )
FEAE e /N Z 3 240 51 4347 (OPLD-DA) . Fl AR
) % e K AR B B s B, 4 Metlin HMDB |
KEGG MetaboAnalyst 5.0 &, i i | 48 2 2= 54X 5
Yot 58 A B 4B . LA SR VIP>1 Fil P<0.05
it i G 2 M 25 S AR 0T e AR B
1.6 FHITFEDH

K SPSS 19.0 Ge 3+ A4 %k 1L % S IE AE 4k
TEPR R AT Gt 22 o0 s BT A Gt B R H
CSEEELARERE” (x £5)FRIR . P<0.05 A G E
FRFEER, Sit¥irAMSBME, XRXH
Graphpad 6.01 # A1,

2 HEREAMH
21 I 2MMBRG/RME ALT 71 AST 8
=AU

RS YR IF L 2 S B v 7% 2 BT, W
A4 I 775 1 A AG I S ALT A1 AST, ALT 5 AST &
BT A AENF AU ML PN, 2 5 LR Y SRR AR . R
AR 40 M & A S RE TR BE fff ALT FiT AST
B M b, ALT H1 AST KV 19 T+ 5 42 H A i
w A Re R e bR, IR 1 AT 5 NC AR
e ET 20/ BRUIAL WS ALT #1 AST 7K 7 i 35 54
(P<0.05); HH ET 41ifiE ALT A1 AST & & 4 5
J& NC 411 2.78 5 F1 2.36 17, 7 TR AS i 458 A
ZIN BSR40 A2 95, L 3 et e e ) T R T R
(7 2 AT LRI & ) 2o RS M AR O A
ET 4 th 3¢, ET+CM 4/ UL ALT #1 AST %
W E R (P<0.05) , H 5 NC 4z 8 G g % 2%
5 (P>0.05) , Ut I % FLRE 0% 75 — B2 B AR/
BRUTFIDE S 32 RS A 4 i /R o 3 S0 AR5 25
¥§E[9,17]O
22 IAMAMERHRGIMNRELRGHORPE
H

WF5E K B0, Ja 1o ) PN R et B AT, BILAAR 9 45
FE R T i I M 4L (Reactive oxygen species,
ROS) , 5 S Ak 7 38, BT 1% 4k 5 e 48 Ak B A
RGP, #OA R R  &E S R R
f E B ML 2 —1%, SOD F1 GSH 2 A F HLIA Ak

3 9 F 2 AR bR RN B E ROS AT SOD #1
GSH 254 A AL 1 , 3 BUht S AL B S PERE AR, S T
PRR G FUAHI G 175 5 2R 0 /)N R 481k g

GFZUE ARSI T I R SOD A GSH Ay & i (A
1), ET 4/NEULHE 5 SOD F1 GSH & & 5 NC
ZHAH b ELAT B R R 08 5 (P<0.05) s ET+CM 41
/NEUIALE P SOD Al GSH 1Y & B 48 ET 41 i 2 3%
Jn(P<0.05) , BEAS WK &2 2| 1E 7K, 5 NC 45 2.
FE2EF(P>0.05), WL ZLAR UL U5 BRIE MR A
HE SRR AL BT 0 B AL

ALT AST SOD GSH

f=2)
>

W
=3

i
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S
=3

[553
=

SOD/GSH
The content of SOD or GSH/ng-ml™"

—
(=3

ALT/AST & &
The content of ALT or AST/U-L*
(5]
=

S

RS & xcf\ L & ,\\\
& &

éc’ éxcﬁ\ Y éﬁ\
<& <&

AR B R R AL A B 25 (P<0.05),
1 GeEX/hRInF ALT.AST.SOD #1 GSH &Y & i
Fig.1 Effect of camel milk on serum ALT, AST, SOD
and GSH in mice

2.3 RIMESMFRGMRFALTCGHF TCH
A0

— AR I AT R R | R 7 R AR
Sy JORE 38 G B AR R AR S CH T =R A M Yy
B 4%~T1% M IERY BT, b Hl =R 2 12, 1
=R S S g DR AR AT, WORE A R
AT R AR, 5 SO 7 DURRAE T 4 v 3
JFLHEZH TG F1 TC 7K 5812, 5 NC 414 1
ET 4/ /AT 20 TG Al TC B9 & 2 B & TH &
(P<0.05), 2 W] ET 20 /)N B9 I IE B8 7 8k ™
MINR T AE 1 (Bl 2), 5 ET 44 b, ET+CM 411
TG 1 TC & i B #F AL (P<0.05);NC #l ET+CM
HZ I8 TG WY& &0 3 25 5 (P>0.05) , 1 TC %
THTE P4 W] 25 5 3 (P<0.05) (18 2) L) b4 %
HH 5% 7L RE % A7 R0 WA 2P YRS P 352 05 /)N U
DAL I = R R R Y i, AR v IR P R
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TG & &
The content of TG/mmol-g™
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The content of TC/mmol-g™
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NC ET  ET+CM
(b)

AR 7R R AR 835 P22 5+ (P < 0.05)
B2 ZEIlxf/NRAFALR TG # TC I #0I
Fig.2 Effect of camel milk on liver TG and TC in mice

[ s fig ) .

2.4 NERBFRER S AR REIEM
UHPLC-QTOF-MS [ % s P %8 M A A 22 S

PR A G Il FL AL R R 0 e R e ) T

¥ HAE AR (Quality control, QC ) f& 4 BRAS I 52 5t 119

R PR LA R A Iy ik i A M SR AR . AR 3

t(3]

]a& 100,50 0 -50-100-198850-100 50 0 50 100 "100

~ 100 =§:vc.\l
150150 &
(a)

Scores (OPLS-DA)

20 -10 0 10 20
t[1]

(c)

SR IE TR QC HEAR B REE
— i, R Y EE R A RO S, ]
PRI 5 08 (4 rT 454 (3a,3b) , X 45 ZUAE AR
OPLD-DA 43 #r, & Bl NC 41 f ET 41 ,ET 4 F1
ET+CM 2H Z [a] W] & 43 5 | 3 WA 36) 4 1135 A7 75 ]
WS,

(b)

15

10

to[1]
(=]

-10

-15

t[1]
(d)

B3 ESNBFEXSEFERRN PCA S# (afib)fl OPLS-DA(c #1 d)E5m B
Fig.3 PCA (a, b) of positive and negative ion mode and OPLS-DA (c, d) score plot
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2.5 =RRiEFWHTFIE

it E A R e R, /N R
LU AR 2 HILIC 4385 )5, 4 W IE s 11k
Ty 2RI, IR 2 B i A b R B A i AR
H AR ME A B [in—house database (Shanghai
Applied Protein Technology ) |8 1212 454 45 |
N TR e &3 55 31 2 156 R, H
MO AR S E B T 1145 A1 011 A
R .

PE—4 A T A P42 8] 22 AR
AW 5% 3 F OPLS-DA 43 #71 ) VIP>1 Fl ANOVA
30T PAA < 0.05 1FE R ik 554, 78 1E 1 B 15X
THEAT T 22 S AR R S BT I 4 R TR TR B

ET_vs_ET+CM

8

42

ET_vs_NC ET+CM_vs_NC

(a)

FHR, ik R ET+CM 45 ET £ R £ L
B EECh 19 4, H 154 Bl 4 AT,
ET 415 NC 412 5 R B0 2800 68 4,
H 36 4 B 32 AR, TERUES AT ik
F| ET+CM 45 ET 4009 2 57 R A Y 88k
214, Hod 9 A~ B3 12 A NG ET 415 NC i
2= S FGE Y BB 149 4, Hif 64 4~ 1l
85 N fE ET 4 A1 NC 41 LA K2 ET 44 A1 ET+CM
4 i 22 SR Y W ROIR A . A LR AR
EAA NS WS, BEWPORT R 5 |k /N B
JHREAR S Y 2l AR, JCHOR A E R A MLA &
Pz

ET_vs_ET+CM

46 47
91

ET_vs_NC ET+CM_vs_NC

(b)

B4 EBFEXAT(a)MaEFEXT (b)wEZKEY Venn E

Fig.4 Venn diagram of differential metabolites in positive ion mode (a) and negative ion mode (b)

dt—3 76 NC 41 ET 4081 ET+CM 41 3 4+
AT E N 28 D ERAY(E 1), BE 1
AR, 5 NC ZHAR LG, HE B S 2 AR IE h & %
JEGR H 2R I R B I FIE 6 S i
Jedloexf DL AR A i . ALD /N BUSFIIE
rh 2R Y B i A AT U D RS TR A 1 B T A
5 HEAR AR bR 0 I S 45 R AH— B T AE ET+CM 241
RS H AR S B B B R Rk
B, H &R 5 PR B JAE | Sy I 19 S AR OG , L H
SR 1 PR TR FH -5 400 I 802 07 A G124 38 i Tt
JH 5 (Phosphorylcholine ) /2 A A 05 75 1 %5 3% 9 ikt |
NIRRT B 2 AR IR . H R B
JIELBB 55 A= 0 0 P 55 T o P BRI Y R
UoRIR, S5 AR 2 S B AR 2, BRI
AR A TR ) RE 5 R I B BCZ B, I 53

PR RS AN R I 7 RS T S R B LT
TR /N BUTEHIE FbH 2R R W8 i T A B K P ) A2
A, 10 BH 58 L3 2k ST 1 P 90 1 44 o 1) AR
S
26 Z=RNKiEY KEGG EE 7

2 AU KEGG & %0 #r 45 2R s JET
FONC 2 22 5 AU Y 3= 28w 4 7E H g AR
(Choline metabolism) . W ¥ WY (Mineral ab-
sorption ) , 24 & 2 4= W) & A (Biosynthsis of amino
acid) & F UIH AL WU (Protein digestion and ab-
sorption) , Z It tRNA 4= ¥ & i (Aminoacyl -tRNA
biosynthesis) . H il # A5 1X i (Glyceropholipid
metabolism) LA & ABC ¥%i2 8 H (ABC transporter)
S (] 5a), ET+CM 4180 ET 4122 S AR &
AE 173 B AR IE A1 (Choline metabolism) \H
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# 1 NC.ET #n ET+CM = A /MR AFAE = F R i
Table 1 Differential liver metabolites in NC, ET and ET+CM groups of mice
A5 2 AR %8 mlz BT AKX ET vs_ ET+CM_vs_ HMDB ID
Bt 9 /s NC ET
1 1-A%Jlg Bh—2—h Bh—sn—H i 3-8F 299.57 832.58 (M—H+2Na)+ | T# HMDB0000564
B 2 #.(SOPC)
2 TR 744.21 146.12 [M]+ l* T# HMDB0000895
N-a— T B -8 2R % 766.87 189.12 [M+H]+ T | * -
4 1,2-=+ =8~ K Bh-sn—H - 58.99 878.57 [M+H]+ L T HMDB0008748
3—Hk i 2 A%,
5 5S-G R BR AR AR 758.52 160.13 [M+H]+ 1 L -
6 H ok BB 2 763.90 258.11 [M+H]+ | T HMDB0000086
7 NRE 768.38 176.10 [M+H]+ T L HMDB0000904
8 L-EBRE 533.82 128.03 [M-H]- L T# HMDB0000267
9  Gly-Val 546.41 173.09 [M-H]- | T -
10 Gly-Ser 658.35 161.06 [M-H]- | 1o -
11 N—ibBe—L—2 8% 61.55 368.28 [M-H]- 1o L -
12 N-T@ i -d-¥ 5L 4k & 264.58 300.04 [M-H]- L# T# -
13 B-2#7=Wr 23591 409.31 [M-H]- 1 L# -
14 3-%E-3-FLK =8 674.37 161.05 [M-H]- T L HMDB0000355
15 AEZ 611.90 25499 [M-H-C;H,0,+2i]- 1% | -
16 T B RER 60.27 336.25 [M-H]- 1 L # -
17 3-#4Tm] 403.91 103.04 [M-H]- 1 L # HMDB0000357
18 &k i e gk 705.28 242.08 (M+CH;C00)- | T HMDB0001565
19 y-TEFRB: 60.90 277.22 [M-H]- | T# HMDB0003073
20  sn—H b 3-BE B OB 716.22 214.05 [M-H]- | T HMDB0000114
21 L-JNAB 707.07 174.09 [M-H]- T L# HMDB0000904
22 13-hydroxy-9z,11le—+ 2 =¥ifz  61.56 295.23 [M-H]- T L# HMDBO0112194
23 3-#A+ 88.92 215.16 [M-H]- T L# HMDB0000387
24 Pe(18:2e/7-hdohe) 250.52 788.52 [M-H]- | 1o
25 6L ek 880.68 168.04 [M-H]- | T HMDB0001537
26 (n—(2-TBERMAL))-2-RA K& T 529.17 181.03 [M-H]- L 1 -
BRI
27  Pi(18:1/17-hdohe) 59.60 923.51 [M-H]- L T -
28 Mk 49.41 233.15 [M-H]- T# L# -
E. MR, | AT, 5 P<0.05,#. P<0.01,
7 % g £C 5 (Glyceropholipid metabolism) | 24 J i@ 3 Zi¢

HW)4A i (Biosynthsis of amino acid) A & ABC ¥%
iz 1 (ABC transporter) 553 1% (& 5b), 7]
UL, RERRAC T | b 5 i AL A ABC iz 2
ET 41R1 NC 41 L4 & ET 4R ET+CM 41 b 34 (1
2= AR B, S 50 L S VDR 1 A 45 /)N B
TR A FH AL 4% 54 R A A A e B

ARG X /N B — U PR R e R, ST
ZOPE SRS 5 A0, S A 0 3 R O AR R R A A
3 M 36 L% /0N BRUREA T IR 4 JHE 4 40 1 B VR
E— | 3T UHPLC-QTOF-MS $i A (148 15 41 2
Oy MEOT IR SE LI B T D A AL i
8 3e 3L o] A &0 il /N BT o ALT FAST 19 7K
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Metabolomic Analysis of Camel Milk in Preventing Acute Alcoholic Liver Injury in Mice
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Abstract Objective: The preventive effect of camel milk on acute alcoholic liver injury in mice was analyzed by detect-

ing serum and liver indexes, and the mechanism of metabonomics was explored. Methods: 24 ICR male mice were ran-

domly divided into normal control group (NC), model group (ET) and camel milk group (ET+CM). The mouse model of

acute liver injury was established by gavage of large dose

(7.3 glkg) of alcohol for a short time. The protective effect of

camel milk on liver was reflected by measuring serum indexes (ALT, AST, SOD and GSH) and liver indexes (TG and

TC). The mechanism of camel milk on liver protection was discussed based on metabonomics. Results: Camel milk sig-
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nificantly inhibited the levels of ALT and AST in serum and TG and TC in liver. Meanwhile, camel milk can increase
the contents of SOD and GSH in serum by eliminating reactive oxygen free radicals. Through metabolome analysis, the
differential metabolites in ET, NC groups and ET, ET+CM groups were mainly related to lipid metabolism, organic acid
metabolism and organic oxygen compounds; 28 metabolites with significant differences were screened and identified in
NC, ET and ET+CM groups. Alcohol could reduce the contents of acetylcholine, glycine, linoleic acid and phosphatidyl-
choline in liver; however, camel milk alleviated the above metabolites. KEGG enrichment analysis of different metabolites
showed that they were involved in choline metabolism, glycerol phospholipid metabolism and ABC transporter. Conclu-
sion: Camel milk could alleviate the disorder of lipid metabolism and increase antioxidant capacity induced by acute al-
cohol exposure, and effectively prevents alcoholic liver injury by regulating choline metabolism, glycerol phospholipid
metabolism and ABC transporter in mice.

Keywords acute alcoholic liver disease; camel milk; metabolomics; UHPLC-Q-TOF-MS/MS



