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Lieber—DeCarli 1§ % ¥ /417 #L F1 Lieber—DeCarli X}
R A et g 30 A 0 AR TR R B AT IR W) A
VFRTIE S : TR 1AHE (2014) 06092

FEIEFLR A NS AR X Z K AR IX
Ffli £ i (C13H18N206) , L1 A= 5545 245 M1 A7 R 24
F s TN 7 %l (Alanine aminotransferase, ALT) .
4 WL if§ (Aspartate aminotransferase, AST) A
[ (Malondialdehyde, MDA) 8 % 1k ¥ 17 1k il
(Superoxide dismutase, SOD). % Bt H K (Glu-
tathione, GSH) . H il =g (Triglyceride, TG ) &
WA G, m AR TR ST IR IR AE
F—a (Tumor necrosis factor-a, TNF-o). H4T
% -1B (Interleukin-1, IL-1B) . H /& -6 (Inter-
leukin—-6, IL-6).FH 4 % -10(Interleukin-10, IL-
10), MR HHM-3 (Caspase-3, Casp-3)
ELISA B & , b i R A= W R PR B J0R
E 4 (Hematoxylin eosin, HE) e ta i , Bk i U1
FEWHEARABRA ML O Yty , i IR AE
PR A IR A 5 5 K 3 98 12 % (Tunel ) 12 5
& %+ Roche 28 Al ; DAB # 45 A5 &, [fE K
By AR RA A,
12 UHFE5EE

Richter ¥ /A< 15)RH 4 57 L, 9 18 7 1% FE 1) kLB
P PR AL SQ510C 32k 787K an , L1
HI42 BRY7 A DK-8AXX HLAME IR K A8, 11
— MR ALES A R ] 5 5810R 15 20 B V8 U 15
L, 7E[E Eppendorf 23 7] ;Bead Ruptor 12 ZH%1
WFES 51 AL, 22 B OMNI 2 A 5 Synergy H1 2 Jjfg
ALK AL, 5 [ BioTek 23 A 5SQ2125 £ 1 1]
FrHLCM1850 KR Y] L . DS-Ri2 {5 73 #r

24 {5 Leica /A H);ECLIPSE Ci 1F & %5,
H A Olympus A H] ,
1.3 REAHE
1.3.1  BR5El 5 36t 22 3 1 WY T 1

1) 3&5e3L FEACRERFIREL (35001
min, 40 min) B, BB G TE ABET 4 C
# M. AT, 2% Ming 2R BF 5T Hie BE R 7
A IR R, GRS FL e R B 4 (EtCM_H) K5
a4 (EtCM_L) W 3E H R &3 3 3 glkg 1 1.5¢/
kg, VAVEH R 3 g/kg R, 25/ BOF- 504 5T Ry
mo (kg) B, 7 E H & 0.3 mL, 75 22 e i 2L %
HIRIE R 10 me g/mL, EFRETTE R m (kg) 197/
BT 220 AR R T O

V(mL)="x0.3

my

2) RfbZ¥XiEW KRMEZEHRETH
B e B B A AR, i 60 H BT O 4 BE R i
7T K ddH0 #EA7HEE , B & 300 mg/
kg,
132 ¥l 54088 /N RO A 3R 1A
Jei , BERLAT N Xt 2 BRI 3% e L s R AL 5%
L R b N R o E I =0 K L e S
W A R, % ] Richter M8 3748 25 £, /) Bl ) 2
30 mL/(H-d) , AT AMEIHR K (EILEE 1),
B H 5L F AR DA B 1P RG 2% & S0P RS T
A, KA G5 5 = AR R, ek B R ] Oy
16:00~17:00, X555 H1h 8 JH , 1y 4 AR %
PR X B CORHEH ) 4 Ry R AE
K 8:00~9:00 Z[H#H Lo K2 (HEH
AR 0.3 mL), B H 1K,

F1 B HRT ARG RIS

Table 1 Feed and experimental treatments of each group
2.5 féy A HPHFIR RTERA R B (2~9 ) R AR

xt RE 28 Con 8 & LDC ¢ F8 & 444 4+ 4 32 37K (0.3 mLL)

A A Et 8 P LDC 78 4 i 4643 4 4 32 37K (0.3 mL)
Bl A 4 EtCM_H 8 P LDC 78 4 i 4R 43 A B33 (M Z 3 glkg)
BT LA 40 EtCM_L 8 e LDC 7B i A 43 BIIL(FZ 1.5 gky)

[ b % RE 20 Mod 8 3 LDC 75 4 i 4R 43 4 %4 % F (7% 300 mg/kg)!"

NIAAA A G0 T 5 2Caar 28 1 AR A
PER IR LR 58 2~9 FEHATH] Bt 204252 4% LDC
W TR ) R DL 8 ] X 2 ] I 45 U LDC X

WA AR 56 9 R IF I B 145 1R 5 o/kg 1) i
— M AR B B 31.5% RS VR, Ko B4
ARG 1Y 22 ZEMPORS VWS Can I 1 TR
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Fig.1 Animal test sketch (NIAAA model)

IR IR BRSSO E AR AR OK
9 h J& , Bl S Ut BRI /N B 4 IR sk BRI, R
FPUME R 2 A 5 /DN BR it 51 7 BBURF IR AL 288 I 22
T AU A= WL, 4 A FH T 6 0 JH 0 48
B o
1.3.3  EARIRRRIE s, M EEFE 4h
J& , B0 (4 °C,3 000 r/min, 20 min )43 &5 L 7 70 ;
HERARIC 0.1 ¢ FFLHEY, A 9 4% 5t & (1) il 2 PBS
AT, 21 SE eI, B0 (4 °C,3 000 r/min, 25
min ) BV RRI

Foe B R A U B, 40 Sl S I 8 403 48 A
(ALT #1 AST), M WE $t % 1k 48 4% (SOD,GSH,
MDA), HFHERGEKF (TNF-o,IL-18,1L-6,1L-
10),
1.3.4 RSk A KT i AN BUR 220 A
PIR 1.5 em x 1.5 em x 0.3 em ZH & T 10% 47
IR MR [ 48 h, AU L O FENK 4 LTS
MHRIRAWRBOKESEWHZ G, FA MR b
3hJE A SRS VIR EE R 4~7 um 1]
Fo XTI #E4T HE Je e e R AR e 7
eyl i, feda e BB LA AT
e E R
1.3.5  JHFIEAN NG DT & B B 09K 4% 1.3.4 719
VI 2R UM A 8 e B Tl A R 58 30 s
Je A =20 CYKAS , 2 iR 30 min, FH /K A0 )
RSB R 5~7 pm YR8 U0 7 W B T e 2 5

R R AL 3R B b 37 BRI 1 A P R E
XPO) R R T er O Jefa, S HIMZr O %4k 10
min, - H 60% 5 N B4 6, 2 )5 H Mayer 75 A
Y IRE A AR S A SR A,

SRR S UL R AR TG & &
1.3.6  JF4ifiga TR S 1.3.4 0 kA
AW R, RG2S % Tunel W57 & Ul A F b 17
g, Jo ] DAB Qe e B IR AR KR E YY) i,
TG AR T, SR 8R40 B JTFJIE B9 AH DGR A, 1153
JHFHIE 40 B T %

Z: 25 G Ul B A5, R I A0 O T3
(Casp-3).
1.4 ZHFESH

IR Z5 R P E bR 22 RR, R
SPSS 19.0 I Graphpad prism 7 4t 34k 4 %k 56
BEUEAT W R B Az & A PROC ANOVA
AT B R R4 7 225387 . B Duncans 35547
ZE KW AT BEM T, SIEE A
FL#e,* Fom P<0.05,%* IR P<0.01; SHIAIZ L
B # R P<0.05 ,## F78 P<0.01,

2 HER5HH
2.1 BEIEELXHE M ARG R WE ALT
1 AST i& A1 K0

K2 4525R o, 5 Con ZHAH HLEL, Bt 21/ BRI
Tt ALT I AST 3 J3 5835 FH 85 (P<0.01) , Horfv Et
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ZH ML ALT 3% J1 42 Con 4109 2.39 1%, £ B/ R
JHF I 240 i 37 20453407 , %R S0 45 SR BE S U0 I, NTAAA
BRI ] DL R 2l 2 08 T RS R R B 5 R
ZH A ¢, EtCM_H, EtCM_L F1 Mod 21 /> B ifiL %

#H#t #H#
30, HH

I3 ALT
Serum ALT/U-L™

4151

Group name

(a)

H ALT Fil AST 3 134 W REAIL, b EtCM_H 41
I35 5 % ALT F1AST 3% 7 F B& 2 2 2 35 % Con
41 1) 7K SF- (P<0.01) , 1t B 9% B¢ FLBE % 75 — i 72 &
RPN BRI 32 TR A O 1

30r #it #

1.7 AST
Serum AST/U-L™

415

Group name

(b)

2 BRWIAI/NRIMF ALT X AST =20
Fig.2 Effects of camel milk on serum ALT and AST content

22 FERINEMHEFEEFRGNMBRFERS
e R m

F 25 REIR 5 Con UM HLEE Bt 41/ T
2041 SOD i J1 M GSH 7 & B FEA% (P<0.05),
MDA & & & & F & (P<0.05), 5 Et AH I,
EtCM_H F1 EtCM_L 41 /) B H 2 21 SOD 1% 71 A1

GSH % &1 18 % 7+ 7 (P<0.05) , MDA & & i % [#
i (P<0.05) I 1 & %) 1E % /K, H EtCM_H 4119
MR EAE, 5 EC4UH L, Mod 21/ U414 SOD
1% J1 A0 GSH % & 1 3 J+ & (P<0.05) , 17 MDA 1Y
TRILEELM(P>0.05), X 45 R K IKIEFL
XA 5 1 19 IR et S AL 2L A B B i R

F2 WRIAINNAFE[/DIALENBZ M

Table 2 The effect of camel milk on the antioxidant capacity of liver tissue in mice

28 7 SOD/U-mg™ % & GSH/pmol - g™ & & MDA/nmol - mg™ % &
Con 1178.60 = 102.71* 12.41 £5.61° 1.32 +0.25°
Et 921.47 £ 139.52¢ 5.09 +3.27¢ 1.94 +£0.39°
EtCM_H 1058.71 +39.15™ 21.92 £ 1.15° 1.40 £ 0.14"
EtCM_L 1029.36 + 44.79 18.26 £ 2.36™ 1.40 £ 0.16™
Mod 1098.96 + 69.19* 15.37 £ 6.70™ 1.67 +0.23%

2 [ bR A AN ) 7B 78 41 7] 22 57 8 38 (P<0.05) , A A7 A1 A 7 B 68 22 R 1.3 (P>0.05) .

2.3 IETe L xF 18 M H A5 1 BT AR 4 /0 BR BT AR K E
7K B % i

K345 58K, 5 Con 4UAH HLEE , Et 41/ RUIF
H4 TNF-a IL-18 Fl IL-6 F B ETHE (P<
0.01),IL-10 /& & 18 2 FE AR (P<0.05) , 3= W1 K
T A AT 5T U 440 i ik A i A T A DGR
5 Et 44 b ,EtCM_H #l EtCM_L £ /)N BUIF 41 40

TNF-a IL-18 FI 1L-6 7 & i 3 FF A% (P<0.01) ,
IL-10 &8 2% BT (P<0.01), 5 Et ML,
Mod ZH /) U412 TNF-a (P<0.01) . IL-6 (P<0.01)
FTL-18 (P<0.05) 1) % 1 i & BEAIK IL-10 1) & &
W3 EFH(P<0.01), 5045 R R 55 5 LA 20N
TR A AR R I i, (R EERT R T
WA A T RAE SN
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Fig4 Effects of camel milk on liver histopathology
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JHE /NI S5 A8 B 52 TR, A ] EtCM_H /)
B T 2 LR S B A RN, AR 2 R 0% B L
1 SE A 22 =7 # BB A8 2% fiff £ 5 | JES 19 T 200 I 1 17
70 U 8 R K B 5, DT 3 75 P 4 1% 45 4 12
WK S E K
2.5 I&Te | XF 12 1 i A 1% B R 4% /)N BR BT A A AR
i e d:0p- A1

B 5 Imar O Jefagh g s, Con 41/ BRI

(a)Con | ' (b)Et (c)EtCM_H

A W /NG 5 23 6, JC R 7 5 3R W A B )
FRegRARRE R, Bt 41/ BUFBEA ™ 5 A5 1 A2
PE, HFIE A R BLE D5 25 i ; EtCM_H, EtCM_L
F Mod 470N B IIE P4 g D5 28 1 AN [) 2 2 g A,
1 EtCM_H &R Fefl . %4515 HE G4 45 5L A1
— 3, RS RERUE  3% e FLFL RE U8 2 18
PEVRS M B 05 /0N BRUTF 40 I R I &5 B, JF R R

(d)EtCM_L (e)EtNM (f)Mod

B 5 9% De FL XY 18 M i S 1 B 5 4 /0 R AT R s 1 2R 14 48 4R 3B S Y ST (200 )

Fig.5 Effects of camel milk on histopathology of liver fatty degeneration in mice with chronic alcoholic liver injury (200x)

K6 25 B, 5 Con HAH L Et 2/ BRAFZH
ZUTG & i W THm (P<0.01) . Hir Bt 20/ BUIF
4 TG & & /& Con 41 2.04 1%, FH/NRIMT
i A R EIRE M, 5 Bt 440, EtCM_H,
EtCM_L 1 Mod 4/ U040 TG 1) & & 8 % F#
ik (P<0.01) , X 5h4r O Yetagh R —3k, LA 45
KU IR LS YRS SR AR TG & & F
e P 0 A 4 P 2 70 A
2.6 I% e FL X 18 1 B A4S 1 BT 4% 45 /N BB 4B AR
i pA

GniEl 7 FE 8b S5, 5 AL A L E T
FA3 914 Con (28.64%) Et (48.20% ) .EiCM_H
(28.59% ) ,EtCM_L(39.34% ) Fl Mod 41 (37.25%) .
Horp Bt A AN PR T R e o 45 R LR Mod
AT T 5% e 41 2% F %, Hh EiCM_H
20 JHF 40 B 0 T FR AR I (P<0.01)

(a)Con. (b)Et (c)EtCM_H

2.0,

TR TG F i

Hepatic TG level /nmol-g™

¥ @ 415
Group name

6 IETeFL X1 14 T A 1 AT 4R 45 /N R BT BE
BERFE MBI
Fig.6 Effects of camel milk on hepatic steatosis

in mice with chronic alcoholic liver injury

Casp-3 Z5 R U4l 8a fir/n, 5 Con 41AH L, Et
/NI Z Casp-3 MR E T+ (P<0.01), 5

R Ty
fv s bl

(e)EINM (f)Mod

(d)EtCM_L

7 BRDEFLXG IS 4 S 1 AT 45 4 0 BT B 4 B 0 T AR R 3B 2 T (200x )
Fig.7 Effects of camel milk on histopathology of liver cell apoptosis in mice with chronic alcoholic liver injury(200x)
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24 (P<0.05) /N FUIF4H 4L Casp—3 BT 1k S 2 BRI,
o el A A s R el . %4555 TUNEL
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Fig.8 Effects of camel milk on liver cell apoptosis in mice with chronic alcoholic liver injury
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NIAAA BER 58 Al T /N BRI P | B AR T /N B
FET % RE )75 5 W RS 51 1 s B O & E R,
NIAAA A5 ALD £ 0O 55 X A AL, 3
HOALD fBE 24018 AR 8 5 (12 ) M i
BRI 0 (Bt ) AR A, ARG B 41 i v
ALT F1 AST i 1 35 Th &5, JFF 40 i & A 7™ 5 19 9
A5 R NIAAA B R T £ 57, 3X 55 Zhang 45
AR 45 R —2, 5 B 4UAH He, R[] g5 e 3L
FE Al 2 o fig 6% 5 25 B A5/ UM WS ALT A1 AST
WM P T 2B LR T, B I I 2 2240k
A, 3% U I 58 B LR Lieber—DeCarli ¥4 17 #H7 S
1 /I BRGS0 0 A AR AP PR, X 5 R4
SE AT RIS 25 S L R UE S T 9% 96 7L RS 14 T 4
i BA R VE 0,

AALNBOE ALD B F B ARG 2 —2, K
IR B S BUFIE b ROS #8 , i Fe R HTHE
A6 (4 GSH . SOD 45 ) , 5 8L A Ak - Bt A AL T
r R R 5] A A R S, a1 FR S s R T
KRG I A SR, PR AR MDA BE— A5 i 48 Ak
PN AR B 4 R R B 41/ RUF4H 4 SOD
% 1A GSH & i W & Ik , MDA & & .3 &5
FWAE B AN BUR N & A T Ak 7 R B
FAL SN X 5 Choi 4821 Xia 5511 i 45 45 R
— 3, RS TR T AR RS /N B2 2

SOD i /3 Fl GSH & 44 2. 3% T} 5 , MDA & & 1.
F AR IR B IE H K H EtCM_H 7 & 241 %%
R, X —4 R LW I GEFL XS 5 1 64 g 5t
A BA W AR AR R T IR SERL
TSR ] C AR 2R T Fi Ak B A v B 2o 4
B, TEEhY S 1 Meena S5POBIF 5 & BL5% BT 2L AT
st T ADBE RO 1K 36 K B A g LB R 4801k 450403
AL, Sl A FUK A FUA LG, HAA B% S FLv] LA
52 42 U0 TR R 1) SR AR A0 1 O o e B R OK P B
& Ming S5IRIFFE 4 B, 3% B 7L v] LASGE S e RS
PEIFH 03/ B AL 3505 . Thrahim SEPF5E K 30
G G FLAN WA R X PR 1t M 175 14 DK Bl A 8 1
SEAL LA SRR T FEAR SRS P Thrahim 255
WF5E K BRI BEFL & A B I 8 A FLI E A& A
B UG R A H RIS T A= s i B ke, B
SEFLREI AR 1S ME R T R A AL, TTRESE
14 2 1 BT A AN IR AT G TR R I U AT 2 A
ALD 1 — Bl 2 B, e s [N 1 55 B 1 o 2 &
sk 1c (Sterol regulatory element—binding
protein 1c, SREBP-1c)Flid Ak 1y 4 14 5 4 9%
% Z M o (Peroxisome proliferator—activated recep-
tor o, PPAR—a) FY57H 3R 02  BUIR 5 42 1 1Y
P ROS LA TNF-o 2 450E H il = FR 1
3 U FAz B, s A 1 A P, AR I T L B
/N BT A ) TG 35 B2 Con 4119 2.04 £,
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ML O Y uFse Tk —45 58, /NI A K
HARTEALR R AT E WA A M, 1X 5 Zhang 55124
IS AR —B0, JE N TR 50 45 SR — YR S
AG T A0 A B4 H I = e o M s B, TR0
SEAL T WAL, /N ERUF I P TG & & 1 35 %
fiX, 76 ALD 41 3 o JRE £ b 78 s & 2 i (KR
i HEAE R (VCVE 55 ) LU K0 i oo 2 (5F 4
B 0 i B ALD SCHEFT RS, Bk e Rl N
KR AR LT E IR AN A
2 VC MR 5 A% SR e B L . BE AR
FEARM 0% 36 7L LA 2 AR RS 19 7 71, Meena
SEPINE Y R BN, 0% g AL AN R TE M L AR FL S
2y 3%, I BEAR AR B IR YTV AR LR
4f . Korish S5 5¢ & 3, 9% 3¢ 3L Ak 5. 3% MK = g
Tk 5 1L () NAFLD K BRUAY LA 6 b, 7 1) = 4500
WF 5% % B0 A SR % I 56 2L BB A% D S M RS BT B0
N B ERR 107 42 P FE B2 . Mohammaddin 5573 1o
— T AL LI RS 56 & P56 B 3L mT AR AT T
KAWRIT NG 8 o B G LI 18 1 T R T 3K
(6 TR & BURR A8 v, AT REVI N F g te Al | &
MBSy, R R Y R B —
I B E

4 it

NTAAA F5 7Y 25 T BN B IE A2 458, 11 28 5 B
AL WAL FE 4 JE S A8 W & RGN RO T 48 bR
(ALT F1 AST) % J7 , S5 20 S U8 e 22 . 38 i 42
5 FAE H SOD % /1 i1 GSH &5 | [ A% MDA & &
O % figk T A T B4R Ak I U 0, Ol e 4 R TL-10
K FEAR TNF—a 755 19 R AE F I A 8 5% 42 0 5
T U R W AR P | R AR WORE U 2 M ALD

ag 3 2L %F Lieber—DeCarli & A1 #HE S 69 /D
BRGS0 05 B DR AP PE T, O 252 B A
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Protective Effect of Camel Milk on Alcoholic Liver Injury in Mice

Bai Luping', Qiao Xiangyu', Jirimutu'?, Ming Liang'*
(’Key Laboratory of Dairy Biotechnology and Bioengineering, Ministry of Education,
Inner Mongolia Agriculture University, Hohhot 010018
2Inner Mongolia Institute of Camel Research, Alxa 750306, Inner Mongolia)

Abstract Objectives: To study the protective effect of camel milk on alcoholic liver injury in mice induced by Lieber—
DeCarli liquid diet. Methods: 40 male C57BL/6NCr mice were randomly divided into control group (Con), model group
(Et), camel milk high—dose group (EtCM_H, 3 g/kg), camel milk low—dose group (EtCM_L, 1.5 g/kg) and positive con-
trol group (Metadoxine, 300 mg/kg). The experiment was conducted for a total of 8 weeks. The first 4 weeks were only
fed with special feed without gavage. After 4 weeks, the feeding method was unchanged, with milk or metadoxine by
gavage, once a day. After intragastric administration, the NIAAA model was established by intragastric administration of
31.5% alcohol solution at a dose of 5 g/kg. The indicators of liver antioxidant and anti—inflammatory, apoptosis markers
contents, serum (ransaminase activity were measured. HE staining was used to observe liver histopathological changes. Oil
Red O staining was used to observe liver lipid accumulation. TUNEL staining was used to detect liver cell apoptosis. Re-
sults: Camel milk could significantly reduce the activities of serum alanine aminotransferase and aspartate aminotransferase
in mice with liver injury, and reduce liver tissue malondialdehyde, triglycerides, and tumor necrosis factor-ao (TNF-a),
interleukin-13 (IL-1B), interleukin-6 (IL-6) content and Caspase-3 activity, improve the activity of superoxide dismu-
tase in mouse liver tissue, reduce glutathione and interleukin-10 (IL-10) content, reduce lipid accumulation in the liv-
er, reduce liver cell edema, and antagonize liver cell apoptosis. Conclusion: Camel milk has a protective effect on alco-
holic liver injury induced by Lieber—DeCarli liquid diet in mice, and presents a dose—dependent characteristic. High dose
is better than low dose. Camel milk may improve liver cell antioxidant capacity and increase the content of inflammatory
factors to promote fat transport, and then restore the structure and function of liver cells to achieve this protective effect.

Keywords camel milk; chronic alcoholic liver injury; antioxidant; anti—inflammatory effect



