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1.2 NE5E&

B FRAL . ¢ E & PCR X, ZEE Thermo 2y
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1.3 FHik
1.3.1  SERsh o b L /hR& 1
T R SRS R LR 4 4 IEF AL(NC) |
BERIZH (ET) BEFL4H (CM) BEFL T B4 (ET+CM)
B4 10 2 CM A1 ET+CM 20 354% 6 o/kg Y7 3E
o3Pl ,NC 41f1 ET 45 7 A RUZE K HE S | i
2 14d, TRRESHGEEAREK 6K, NCA
HICM 23 B 781K A0, B 2 A% T 50%1H
15 (7.3 glkg bw), 6 h J5 , HRIEHR I, 3 000 1/min .4
CEG 20 min BRI, 403 T -80 CIRAEH
F o BRI, STUHE L A AR B0 /0N B, s 4 BRURF I 2 21
BT -80 CIRAF&H .
132 HTIAmAS S HE I L 3500 v
min #5.0> 40 min BLAG SR 5 AT S W R T4 %
B, & RIS TF ORI 75 6 gke HE B TR, LU
CM 411 ET+CM 41/ O 3R FE 4% B8 mg 31, BRIK
HEH ' 0.3 mL, W5 ZEECH] T 2mex1072 ¢f
ml B8 5 FLR I T, AL N SRR S B R m(g) /D
FRE 5 O 2L R R R IR S A A TR
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1.3.3  JF4L41% ALT F1 AST $5 bR B9 % K5 9
R A4 BRER A I AR 20, IR0 Il 817
VKK AT K A B A1 3R AE 4 °CTF LA 3 000%g
B0 20 min, BCEVEWHEATINE o B4R &
W5 FFAL 4% ALT AT AST 7KF
1.3.4  IfiLiE # TNF-a JL-10 1L-6 Fl IL-18 & &
e HEOEWRE/NRIME, #E2h)E
3 000xg =5 0> 20 min, B3 4% B 5] & 07 el
TNF-a IL-10 116 il [L-18 & &,
1.4 FFAFZA4 RNA $2BUK cDNA X EHE

PR & (RNAiso Plus 33457 & il RNeasy
Mini 207 &) A9 # 4F i R B2 O BRIP4 418
RNA, % & RNA £ Agilent Bioanalyzer 2100 Hi
KGR B A% 5, EFEAT Oligo (dT) B WA ER & 4 B &%
A4 mRNA, SR % mRNA BfHL AR B e A BN
B bR 5755 — BE AN 45 — 8% ¢DNA 194 LI fdi

RNAClean XP Kit 1 RNase—Free DNase Set 4fi
s A8 52 R R I O PR S R AE 3 R i i AE A
Ik, EJEH#EAT PCR ¥ 3R A3 f 40 ) 5C
. Agilent 2100 8 SCPEK/NE, ffH Nlu-
mina HiSeq® 5%} ¢cDNA SCZEVEATINF , ] 7356
3w b SR T AR W BE 2GR IR W) 58 A
1.5 BHRAHFELERSH

R T AR B R, e R fastx_toolk-
it_0.0.14 B AF X 5 5 440 (Raw  Reads) #4745
B B E B R UG EUE (clean data 3 Clean reads),
52 % KN4 (Mus musculus.GRCm38.p,http://
www.ensembl.org/Mus_musculus/Info/ Index) Ft X,
SR I FPKM K 52 Wi 5 ik DR 6 308 1) e A K 2
F 7 6 22 S AT AR AL AL 3 fd 1] RSEM 353
BAHE R LR R IR K IR edgeR 7k #EAT
2 ] 22 5 AR AR O3 M o MR 22 S BE DR I 45 2R, e
PR HEAT GO Fl KEGG & 85017 .
1.6 EIHKAXEEZE PCREIEHEXERER

K HI TRIzol i $2 U P25 UL RNA,
RNA #lﬁ:ﬁ;é’%j{(ODza)nm/ODzsmm=1-8~2-2) o 1@%
Nanodrop #ill RNA 2l Fvk . R H] UELis I
RT-PCR System for Fist—Strand ¢DNA Synthesis
PR & HEAT SO sk, 77 W) cDNA i BE 10 A5 0 T
qPCR 4 . #R ¥ SYBR® Premix Ex Taq™ II
(Tli RNaseH Plus) 3t W] 5 #EA7 % G I, 520 A4
% 20 wL:cDNA 2 pL,TB & 10 pL, 1E/ 5]
P14 0.8 wl, LK 6.4 wL, KA IR &35 T 96
LR, LHLEAT . Histr &4 .95 °C 305,95 C
55,57 °C 305,72 °C 305,40 MG, A5 HT
S BRI R TAY TRARA RS
SR FANER 1 TR o i 299 3 mR-
NA 3235, LA B-actin A NS, 5 1E & 48 L0 AH
FRIEFEA CT (B354 BN Rk i | LAV A
AW PCR 7972 5 HA R 5
1.7 HESITE ST

AT B AT B 35 LA S (H b5 i 22 2, OF
i GraphPad prism 5.03 #4770 Hrif- &K, i 4
Z [ BG) FL R FH B 1) 7 22 50 M (ANOVA) K . AR
# Bonferroni 3 J& 16 56 55 i i 3% 22 5% . P<0.05
PN BA G R E X
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Table 1 Primer sequence
KR 4 AR 514 550 (5'-3")
Baction F:TTTTACCAACTGGGACGACA
R:GGGGTGTTGAAGGTCTCAAA
F:CCTAGTCGGATTCTATTCGGAGCC
o R:AACTTGGAGGGTCGGGAACTTG
11 F:TTCATCTTTGAAGAAGAGCCCAT
R:TCGGAGCCTGTAGTGCAGTT
F:AGCCAGAGTCCTTCAGAGAGAT
-0 R:GCACTAGGTTTGCCGAGTAGAT
F:CCCTTTGCATGGTGTCCTTTC
f1=10 R:GATCTCGGTTTCTCTTCCC
TLRY F:TCCCAACATGGTTCTCCGTC
R:GGTGGTGGATACGGTTGGAG
TLRS F:AAGGACAAGGTCTGGAGTTTGGA

R:GCCTGTTTCGGGAACTGTAGTG

2 #RE5HWH
21 ARG /INRIFALSR AST #1 ALT 9%
|

ALT F AST 1 PR % 1 /9 BT 3 e DF- 10 48
b, oK S e 1 A i 4 AR B L an &l 1a 1b BT

2°'$ =

10

o
o
1

ALT concentration,
AST concentration/U - L™
*

=)

TN B R A B Y YA T

5
D

2

N, 5 NC M, ET 4/ R84 ) AST F1
ALT 1% /1 2 T+ 75 (P<0.05) , Ui B ALD /)N B
BT, 5 ET 4040 b ,ET+CM 419 AST 1 ALT
it 35 7 5 2 B AR (P<0.05) , 36 W ¢ 3L A 6] 7 1
T A S R TE M DT A A
WS SR A ST, AN ,NC 5 CM A2 [ %A
BEGIMEER,
2.2 BeIL 3t A B ARG R E R LK
A

RS ANUAR TS, W06 kuffer 40 JLRE L TL-
10.1L-6 . IL-18 fil TNF-a 5 RIEH T, FERAE
SN DA ISR I RS T I 403 . R T VAR B EL A BT
RAEH, WE T i3 $ 1L-10.1L-6 IL-18 FI
TNF-a 7K, 4501 2 fros, 5 NC 444 L, ET
H ) TNF-a  1L-6 I IL-18 /KF 8 # & (P<
0.05),IL-10 & & & 2 FE A% (P<0.05) , & W10 A 2
#E ]S/ U0 & A e e i . 5 ET 4040
I ET+CM 21/ BLIALYE 1 TNF-a, 1L-6 F1 IL-18
K- 5 2 AR (P<0.05) , TL-10 5 & % 7155 (P<
0.05), 7 W B FL 23 77 Az KAk & B e 400 il 1 4
5 B SRRE ST, DT e 38 2 P YA ke JF 3 4

@
o
1

AST concentration/U - L™
5 3
*

ALT concentration,

o

& & & &

A TR S RN A R R 1 e R

HIEW AL, +P<0.05; SR LL L, *P<0.05, NC:1EH 4 ET B2, CM 5741, ET+CM S 7L T34, T,

B 1 SEIxArHG /A RFALR AST #1 ALT 954
Fig.1 Effect of camel milk on AST and ALT of liver tissue in mice with liver injury
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Fig.2 Effect of camel milk on inflammatory response in mice with acute alcoholic liver injury

2.3 HFANFHFERILIS S H

AT R 1 12 A 1 Jo 42 A0 B 4 3 3
R 2R, AT LS 5160 J7 45 raw
reads, #XJ5 #47d U8 J5 15 5] 5 124 J7 clean
reads, TEFRTGFH) clean reads W, FTE FEABE B

FIFEHFA R T 93%, RIGESHIFS L
0 — HX R IKF] 84% L) E I F 45 R KB RNA
Py B v o ) R A, TR R SR R

R2 HEREMIEXER

Table 2 Sample quality and comparison results

B e R a6y RIEE R B AFARMY ZEFRSHAFTEAR R LB AF AR

Foak ES o BB (At &%) L0 SR (AT /%) B R (LT /%)
NC0003 53 158 234 52769 514 50241 731(95.21) 3790 923(7.18) 46 450 808(88.03)
NCO0011 47 853 612 47503 894 45418 129(95.61) 3451 344(7.27) 41966 785(88.34)
NC0042 45 408 822 45115 058 42763 184(94.79) 3451 119(7.65) 39312 065(87.14)
ET1003 57071 766 56 661 952 53999 904(95.3) 3734 697(6.59) 50 265 207(88.71)
ET2004 49313 288 49 006 700 46 525 930(94.94) 3571 350(7.29) 42 954 580(87.65)
ET4300 49 387 320 49 007 954 46 470 017(94.82) 4183 453(8.54) 42 286 564(86.29)
CMO0101 58 129 778 57743 976 54 461 925(94.32) 5237 846(9.07) 49 224 079(85.25)
CM0401 51677078 51231174 47919 217(93.54) 4599 743(8.98) 43319 474(84.56)
CM1104 56 807 720 56 421 186 53211782(94.31) 4924 098(8.73) 48 287 684(85.58)
ET+CM_1010 49 667 004 49320738 46 799 846(94.89) 4183 453(8.54) 42 656 242(86.49)
ET+CM_1200 58 416 548 58 055 776 54979 128(94.7) 4143 604(8.4) 50036 077(86.19)
ET+CM_4020 50724 196 61 004 538 47 675 793(94.62) 4127 702(8.19) 52199 216(85.57)

1 :Raw Reads: ZEiT /5 IR )T 90800 19 2540 ; Clean Reads: Seit i i) U 77 2040 11 25 %0 ; Total Mapped : fig 7 1 2 5 [ 41 1 (19 Clean Reads
0 ;Multiple Mapped : 1£2:7% 751 14 Z A L X7 & (% Clean Reads %% ; Uniquely Mapped: 7£Z2:% 751 I 4 ME— L X & ) Clean Reads

$.
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g 3 s ,NC LA Y 10 929 S EEH
ET 0 H 11 170 A~ FE K, CM 41 11 026 3,
ET+CM 41 10 750 4~3& A,

K H edgeR X 22 5 & K HEAT O 3 , i ik 2%
R 2R (log2 fold change)>1,P<0.05, 45540

E 4 Frx ,NC 415 ET 240 ke, S48 4 105 4>
2SI, Hrp 2250 N3 FE 1855 N3
T, ET 415 ET+CM 4L L, G v 3 1 426 >3
JHA 673 ANFER B, 753 N FERRIE L, NC 4
5 ET+CM 4 At , LRI 3 958 22 R 5EH
Horp 1748 AHE EIH 2210 3K TR, NC 4
5 CM A Hedss, SRk 2 368 422 AL H
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Fig.3 Gene quantification Venn diagram
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SERWNE 3w,

—2, K2R RN AT T KEGG Tk
EHEMNT, NC 5 ET 42538 &£ 7E
MAPK (55 (92 2% F M) Insulin resis-
tance (44 > 22 S 3L H) AMPK {5 5 18 I (44 122
575 A ) Pathways in cancer (146 ~>2= 575 [H)
&, ET 5 ET+CM 41 22 5 3L H g 3 & 4E 78 MAPK
AR (24 D255 AR Oxidative phosphory-
lation (22 22 F LK ) NF-«B 15 53l i (14 7~
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Fig.4 Statistical graph of differential gene expression

between the two groups

5L Toll-like (11 /22 F AL ) &, F g F2 %2
X ET 5 ET+CM 4 & £ £ MAPK Toll -like #I
NF-B i % 925 5 Wk 500, sl +
T P R e S A 477 1 DG B A

£ MAPK {5 538 B v, IREREK 09 11 48 M 43 1k
Prlil 14(CD14) BEH R T 3F 2S5 T ALD /MR
I8 2, IR IR IL-1R1 . TNFR1 $£ X 3 W
TBEFLM Y ALD /N B R 5E T, KRB W
ERK1/2 JIP3 . TGFB.TGFBR ATF-2 PIK3R1 %t
FE BT B¢ 2L 3E A B A0 53 Ak SRR T A R 45
ALD /MBI S8 B2

1 Toll-like 155 #& H, MRFKILM IL-IR1 .
IL-6 TNFRI .TLR5 Fl TLR9 3:N W T dg 3L 7= 4=
KPR F T T H ALD /N B 98 55 [, 1%
FAM CD14 FEHEH THA S5 T ALD /NI
SRV ERK1/2 F PIK3R1 &R 0 7 3¢ 3L
T 400 1 40 o Ak S0R T DT R 45 ALD /) B S
PE I

£ NF-kB {5538 #% IR F 350 CXCLI IL-
IRI TNFRI1 FRW] 7 5EZL T ALD /N B9 4 4 A
T, Bel2ald FE 3 BT B ZL 30 23 90 1) 40 i 43 fk. 5%
PR T T 45 ALD /)N BRUAG 88 B 25
26 HRAEFRIEIEFEMEIE

R T B IE B S 21 1 v P D RO S T L
Xof I A P AL 0 1 DR 4 A FH 2 A5 5 MAPK  Toll—
like F1 NF-xB #& i i ¢ AHOC, #EH CD14 [ TLRS |
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Fig.5 GO annotation diagram between groups
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KEGG enrichment analysis (NC VS ET)

= Padjust
MAPK signaling pathway @]
Insulin resistance - o jposs
AMPK signaling pathway - L ] 0.0006
Cushing syndrome [ ] 0.0004
5 Melanogenesis - [ ] 0.0002
g Growth hormone synthesis, secretion and action - o 0
= z“ , , P@“?“‘ in cancer - . Number
E = Sphingolipid signaling pathway [ ] ° 17
=8 Prostate cancer o @ %
® = MicroRNAS in cancer o @
W g Human papillomavirus infection - [ ] . 146
ﬁ Parathyroid hormone synthesis, secretion and action - °
2 Infl diator regulation of TRP channels - °
= GnRH signaling pathway L]
Human cytomegalovirus infection - @
Axon guidance - (5]
Dopaminergic synapse - =]
Sphingolipid metabolism .
PPAR signaling pathway - ®
Hepatocellular carcinoma - ®

B F i1 3

Enrichment to the pathway

TLRO 45 6 UM 22 5 B N AT T 92 9t

2 PCR I %E .

211 CD14 IL-1B IL-6  TLR5 1 TLR9 ik it it

= LIt (P<0

T T T T T T T T T T T 1
012 014 016 018 02 022 024 026 028 03 032 034 036

AR TE I 0 HE DR B K S
Rich factor

(a)
KEGG enrichment analysis (ET VS ET+CM)
_ Padjust
MAPK signaling pathway . 4e-8
Toll-like receptor signaling pathway - [ J 3e8
Ras signaling pathway - @ 268
NF-kappa B signaling pathway [ ]
Pathways in cancer - [ ) lot
Hepatitis B - [ ] d
Colorectal cancer - °
Natural killer cell mediated cytotoxicity - [ J e 1
Osteoclast differentiation - ° PYRE
Amoebiasis [ J @ i
Fc gamma R-mediated phagocytosis ® . 24
Pancreatic cancer °
PI3K-Akt signaling pathway o
Chemokine signaling pathway - L]
Gastric cancer - °
Fe epsilon RI signaling pathway °
B cell receptor signaling pathway - [ ]
Renal cell carcinoma - °
ErbB signaling pathway - .
Hepatocellular carcinoma ]
T T T T T T T T T T T 1
-0.01 0 001 002 003 004 005 006 007 008 009 01 011

B AR TR L SE P B R B
Rich factor

(b)
6 EZREFEKEGGEENHER
Fig.6 Differential gene KEGG enrichment analysis results

IL-6 TLRS 1 TLRO ik & & # %% (P<0.05),
IL-10 ik & 5 F T (P<0.05) , i B B¢ L3 i3 %
5 MAPK \Toll-like F1 NF—«B i [ b i 5 7 | 2% figt
SRR M 4

ZE B NE 7 s, 5 NC A ET

.05) ,IL-10 £ ik & & & B AL (P<

0.05), 5 ET 414t ,ET+CM 414 CD14 1L-18,
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Fig.7 Differential gene expression
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W RAREAT T G e N A5 22 Bl R R AT OGS it
Hb BRGS0 & AR e 2 A2 T, B R
PEAN S F SR AN A0, % R e L AT
A A% 5 3 B AR BRI, ALT F AST 2 P4k
JHF 240 B A 43 1 B B AR AR 2 — AL
ALT F1 AST ¥ 0] LU B 05 B2 B, RAE RN
S OO M 0 3 1 B R AL A O TL~10 2 —
it 28 R 922 300 1) 400 i P F TNF -0 2 — FR A2 R
g oS R e s s S R S o ol S
RN FARIE R I AR, TL—6 J2&— ol ) B 412 2 48 4
FFFAE R 28 e 7, R HU T 3%
PR 2 Sie RIF 7 TL—18 3 5 35 5 v M 4 £
K7, I RAE RN, PRIt 38 2o I 2 i ¥ TL-10
TNF-a IL-6 il 1L-18 7K V25 & 43 B ik DX 4% i
FR K B AG AR &5 SR, B LA 0T LA G
FHFRARAT SR AST 1 ALT /K5 36 7T DL i 2%
&AL 35 o TNF-a IL—6 Al IL-18 7K, $2 & IL-10

KA, R WIS ZL AR A A RS 51 & i AR AE RN, K
FEXT IFEIOE () G4 1

BT AR R e 25 R, o Se Rl ek
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The Intervention of Camel Milk on Acute Alcoholic Liver Injury in Mice

Qi Bule',

Ji Ri Mutu'?,

Ming Liang'*

(’Key Laboratory of Dairy Biotechnology and Bioengineering, Ministry of Education,
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*Camel Research Institute of Inner Mongolia, Alashan 750306, Inner Mongolia)

Objective: To explore the molecular mechanism of camel milk to relieve acute alcoholic liver injury in mice.

Methods: ICR mice were randomly divided into normal group (NC), model group (ET), camel milk group (CM) and
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camel milk intervention group (ET+CM), and measured liver tissue (AST and ALT) and serum indexes (TNF-o, IL-
10, 1L-6 and IL-1B) to reflect the protective effect of camel milk on the liver; and based on transcriptomics research
methods to explore the mechanism of camel milk to protect the liver. Results: Compared with the ET group, camel milk
intervention reduced the alcohol-induced AST, ALT, TNF-o, 1L—6 and IL-1B levels, and at the same time increased
IL-10 levels. Furthermore, transcriptome sequencing was performed on four groups of mouse liver tissues. The results
showed that a total of 1426 differentially expressed genes were detected in the ET group and the ET+CM group (673
were up-regulated genes and 753 were down-regulated genes), and then combined with gene function and enrichment
analysis, it was found that the differentially expressed genes were mainly significantly enriched In the three inflammatory
pathways of MAPK, Toll-like and NF-kB signaling. Six representative differential genes, including CDI14, TLR5 and
TLR9, were determined by real-time fluorescence quantitative PCR. The results showed that compared with the model
group, the expression levels of CD14, IL-18, IL-6, TLRS and TLR9 were significantly decreased after camel milk in-
tervention, and the expression levels of IL-10 were significantly increased, which was consistent with the transcriptomic
sequencing results, and verified the accuracy of sequencing data. The results laid a good foundation for the analysis of
the molecular mechanism of camel milk on alcoholic liver injury.

Keywords camel milk; alcohol; liver damage; transcriptome



