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Protective Effect of Rosemary Extract on Acute Alcoholic Liver Injury in Mice
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Abstract: To study the protection of Rosemary Extract (RE) on acute alcoholic liver injury in mice, and research the
mechanism from alcohol metabolism, lipid metabolism , anti- oxidative and anti- inflammation. Mice were randomly divid-
ed into control group,model group,Metadoxine Capsules group (MC,200mg/kg + d) ,RE group (80,160,400 mg/kg *
d). The mice were given drugs by gavage 1 time a day and for 30 days. Then,acute alcoholic liver injury model was es-
tablished by intragastric administration of 56% alcohol (13mg/kg) to the medication and model groups 1h later after the
last administration. 12h later, the levels of serum ALT,AST,TG,TNF-a, LI-6,1L-10 were detected. The contents of he-
patic MDA ;SOD, GSH-Px, ADH were determined. The mRNA levels of FAS, ADRP,CYP2E]l ,PPAR« and Caspase3 in
liver were also measured by real time PCR. HE straining was performed for observing pathological changes of the liver
tissues. Compare with model group, RE can reduce the activity of ADH and contents of ALT,AST,and TG in serum,and
shorten the sober time,down regulate Caspase3 expression and relieve acute alcohol liver tissue lesions. The protection
mechanism research found thatRE can suppress acute ALD by down-regulatingFAS and ADRP ,which can reduce the TG
concentration in serum. RE also cure acute ALD by enhancing the activity of SOD, GSH-Px and expressing of PPARa,
and down-regulating the expression of CYP2EL ,to reduce the level of MDA in liver and relieve oxidative damage. RE can
reduce the hepatic inflammation by decreasingTNF-a,IL-6 and increasing IL-10. These results showed thatRE can pro-
tect acute alcoholic liver injury by anti-oxidative , anti-inflammation and regulating lipid metabolism.
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- d) ,RE &5 41 (400 mg/kg - d),10 /4, /)
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1.2.3 &M MDA SOD,GSH-Px,ADH 4-& |
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Table 1  Primer sequence

Forward 5| J%1]

Forward primer

B A

Gene name
sequence(5'-3")

Reverse 5| ¥4
Reverse primer
sequence(5'-3")

B-actin CGTTGACATCCGTAAAGACCTC TAGGAGCCAGGGCAGTAATCT
FAS GACTCGGCTACTGACACGAC CGAGTTGAGCTGGGTTAGGG
ADRP GTGTGTGAGATGGCCGAGAA AACAATCTCGGACGTTGGCT
CYP2E1 CTTGCTTGTCTGGATCGCCA GGGGCAGGTTCCAACTTCTA
PPAR« GGGTACCACTACGGAGTTCACG CAGACAGGCACTTGTGAAAACG
Caspase3 CAGCCAACCTCAGAGAGACA ACAGGCCCATTTGTCCCATA

pLo DL B-actin S IE R A 274 i L N
FIRARXT AR
1.2.5 ym3FmumuR

UM, 4% PRV W [ 2, B 7K Ay i G 3
VIR JEEE S wm HE Jeta 3 R, 2 o s &2 T
U 2H 2 g PR A AR I R
1.2.6  %it o

B AL FE AT Graphpad 5.0 B, Fdia ok
M x = s FoR, AR BRI E 7 208

2 IR

2.1 RE X3E# B2iEE EF ADH i& 1 50

/I FSURSETP ) ] - B 810 3R L s S 9 < ) B ] 5
TP ] - 0 1 S 59 2% 20 FB K &2 B R ] 4% S
ZH /N BRUBSIY Bof () G Jp 2 25 5 . SR A L, RE
JORST A4 245 20 /) B TG f 1) i 2 47 7% (P < 0. 05 B¢
P<0.01), #5iJHiE ADH §§ )1 & Bl L BERE 5 =
ADH 3% J1 3 i, AR 2 ADH 316 g Lo X BE 41 B i
HM(P <0.01) ,MZj¥2H ADH {5 J7 LU AL 20 1, 1
FHAN(P <0.05 8¢ P <0.01),RE @145 ADH
6 TR VE B, L3R 2,

%2 RE X/NRESHE.EEER EF ADH 55 /BN (n = 10, v 5 )

Table 2 Effect of rosemary extract on drunk time,sober time and ADH activity in mice (n = 10, Xt )

IrH Fillkec M?EEEHLI‘EH . Iﬁ%‘?iﬁﬁﬂ“l‘m' ADH(U/mg + prot)
Group Dose( mg/kg « d) Drunk time ( min) Sober time ( min)
Control - - - 3.32+0.11" 7
Model - 39.20 £8.70 389.8 +16.84 7.83 £0.82
MC 200 38.33 £6.32 313.13 £18.12* * 10.67 £1.57* *
RE 400 41.29 +11.57 272.57 £33.29* * 9.33+0.83" "
RE 160 41.09 +12.39 275.00 £19.46 " * 9.01 £1.02"
RE 80 37.71 £4.90 296.14 +35.81 " 8.98 +0.66 "
S Ex A g, " P<0.05; " " P<0.01,
Note ; Compared with control, * P <0.05; " * P <0.01.
%3 RE X MR SEM 6 REMNHM(n = 10,2 x5)
Effectof rosemary extract on serum ALT,AST and TG content(n = 10, x +s )
vl F & ALT AST TG
Group Dose(mg/kg - d) (U/L) (U/L) (mmol/L)
Control - 28.75+7.66™ " 29.30£9.02" 1.40 £0.51 "~
Model - 50.97 +12.38 71.09 £9.54 2.63 £0.62
MC 200 32.45+£9.03" " 41.80 £12.14* 1.56 +0.61 " *
RE 400 32.89 £8.99" " 46.64 £8.17" " 1.94+£0.73" "
RE 160 37.89 £13.65" " 48.06 +12.36 " * 1.62 +£0.86 "
RE 80 40.92 +11.60* * 56.38 £22.12* 1.60 £0.16 "
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Fig. 1 Effect of rosemary extract on the expression of

Caspase3 mRNA (n=4)

0.01), ifiL g ¥ & s W 3% P I (P < 0. 05 8¢ P <
0.01) ,ZCRII N, W3R 3. LM R AR ™ ¥y 1k
A T, RE XTI 4 f B AT (R4 /E L, RE
2H/NR I T Caspase3 JEK mRNA 176k 3
FEIR(P <0.05) , SRAFANMIH TP REAR, DA 1,
2.3 RE XtFHREARARSFRIZN

25 6T B2 I 4 AP 2 TE o B, S 45
TH T, A0 ML R HES AL 55, AR N TCHR I A8 1 . A
UL JHF I 240 B R, 248 L 5 BIRASERHE , 0 ol 2 IR
RNFALNRTHEZ , TR SE B OR , A8 ™
AWM . RE 25 1K 7 A5 41 K38 43 JH- 20 v fik
AR, IR PR 2 a2 B AR MR R BEAS B 2 i, DL
K2,

2 RE XfRFARREFRIRM (400 x )
Fig. 2 Effect of rosemary extract on liver tissue morphology (400 x )
7 : A : Control ; B: Model ; C:MC;D: RE(400 mg/kg « d) ;E:RE (160 mg/kg + d) ;F:RE(80 mg/kg + d)

2.4 RE ¥tH§fXi FAS 1 ADRP & E mRNA %3k
= pA!

FAS JEPRUE g 105 2 6 B 1Y) OG5 g, ADRP A3
I 2 H e S AR DR 1) A M N % 7%, — 38 3 Rk B
BENISH A 17198 4 -G AR R B 240 e R A s 77 R
G TG, FEUFNE A A B A8 o BEALZH /N ER A
L BEJS , FAS Fil ADRP JER ik #f i 2& Ll (P <
0.05) , F WA AR 7 IR 1) G WL I T 1) R 5
ERRIAAH L, RE & ) 5 20 FAS LR Rk 2%
TiH(P<0.05 3 P <0.01),RE(400 mg/kg « d) Fll
(160 mg/kg + d) 2 ADRP LK FE LB ZE T (P <
0.05) , 3% RE fgiis MGt A S 2 IRIR &
GG IR R R B DIk FFF A, LI 3
2.5 RE 3tBFBE CYP2EI #1 PPARa E[E mRNA F&
ez op- Al

CYP2E1 /-3y LA 2377 HE R TG PR,

o Control
=Model

= MC
L mmRE(400 mg/kg*d
| ERE(160 mg/kg*d
| ERE80 mg/kgd)

3 RE $BFRE FAS #1 ADRP E F mRNA 3 i% i %1
(n = 4)

Fig. 3  Effect of rosemary extract on the expression of FAS
and ADRP mRNA (n= 4)

A4, I3 0 PPARa (OINRE , SEURICH 4,
R A RN R AE S, A AR . £ B
T CYP2EL g3k, BER A /N FUFIE CYP2EL FE K]
Rk WETHE (P <0.05) ,JF 53 PPARa F35 F
(P<0.05), SHIRILIHILL, RE 452541 kS A4
CYP2E1 H:H#ER B2 R (P <0.05 5 P <0.01),
AR (), RE 252%2H PPARo 35 B.3% FH (P <0.05
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5 P <0.01) fHfR 715340 PPARa 23k TCHH 17254k,
DL 4, AR ZES SN RE GRS/ BUFIE &1L
P4 R AE B34
2.6 RE 3tBFAE MDA .SOD,GSH-Px & 2RI

O J AR =y 25 T SO e & A A B 3
LI JHF A MDA R 5 % B, 55 45 1 BRZH A L, A5 78
417N BRI MDA e i E 14 (P < 0.01) , R
IR 2 A T B A T . S L, RE
ZHFRST A4 MDA ¥ B4t ZREAIL (P <0. 05 B P
<0.01), SOD Fil GSH-Px & & B 141 A AL i , B 7
41, SOD Fl GSH-Px 1§ /148 i 2 F & (P <0.01) ,
LA E , RE 25 25 41 RR 7 A ALAR e 5 1

< 3.0 3

[ = Control

225 EMEdel

< 2.0 R

Z 15 = RE(400 mgfkg'dg
= 0. DRE 160r§ﬁ(/kg'd
=10 ERE(80 mgrkg-d)
2 05

=0

= CYP2El  PPAR«

B 4 RE XFAFAE CYP2E1 #1 PPARa & E mRNA RiXH
Fia(n = 4)
Effect of rosemary extract on the expression of

CYP2E1 and PPARa mRNA (n=4)

Fig. 4

fi SOD i 47 (P <0.05 & P <0.01) ,RE 400 mg/kg
- d ZH RN IR 57 45 20 BE W 2 3G GSH-Px 3G P (P <
0.01) , ZHPUEAL TG HE LD I

%4 REXIFFAE MDA,SOD.GSH-Px & EHIEM (n = 10, x 5 )
Table 4  Effect of rosemary extract on hepatic MDA ,SOD, GSH-Px content (n = 10, Xt )

el fiillss MDA SOD GSH-Px
Group Dose( mg/kg + d) (nmol/g + prot) (U/mg - prot) (U/mg - prot)
Control - 20.83 £10.06* * 144.71 £22.04* * 203.35 £14.11% *
Model - 45.17 £10.07 93.47 +8.84 135.44 £25.27
MC 200 26.39£3.13* * 107.58 £7.31* 192.16 £29.76* *
RE 400 23.30£7.61* * 114.14 £5.16* * 169.26 £20.09 * *
RE 160 23.25+5.53* * 106.34 £18.68 * 139.33 £21.21
RE 80 31.87+7.70* 105.43 +16.05 * 126.08 £26.84

2.7 RE 33105 TNF-o IL-6 F1 IL-10 & 282200
RAE S FEUF B EZ R, 525 [ 4
Fodse, KR 40 3 48 7 TNF-o F1 1L-6 535 hn (P
<0.01) , Mt R FEF IL-10 B FFER(P <0.01) 5
W A 2B ™ HE 0 S00E J I . 5 R A 40 T AL, RE
(400 mg/kg - d) (160 mg/kg - d) Ffk 71540 TNF-

o W B ERRAR(P <0.05 5 P <0.01) ,RE &5 &
LIRS, A5 20 TL-6 e JiE 1 25 AR (P < 0. 05 5 P <
0.01) , 7= FFJIE S AE S Wi 4% . RE (400 mg/kg -
d) e E WPt & 7 IL-10 ¥k EE (P <0.05) , &
FEHU ARGV, RE HA R £ 20 AR A5 40 TL-10 ¥R i
T, WS,

%5 REXME TNF-o IL-6,1L-10 SEHHM(n = 10, x +5)
Table 5 Effect of rosemary extract on serum TNF-o,1L-6,1L-10(n = 10, xts)

il it TNF-o 1.6 IL-10
Group Dose(mg/kg - d) (pg/mL) (pg/mL) (pg/mL)
Control - 34.02 4. 11 * 43.89 +6.94" * 174.65 £19.75* *
Model - 88.87 +8.56 99.91 +10.65 89.34 +14.43
MC 200 75.44 +10.37* 78.32 +8.88" * 87.53 +14.54
RE 400 78.24 £5.13* * 70.19 £13.18 " * 113.67 +18.75*
RE 160 79.47 £7.90 7111 £14.90* * 99.26 +9.20
RE 80 79.22 +13.59 86.38 £12.48 98.86 = 11.24

3 WSS

REIE A H AT S L2 R 89 KRB A A5
Z—, HEA N R REIRA DA SIS Z i

P, A B B AR DU S A B 5 R A T A A
TRAPE S RS B LR A AR R 2
SRR ) BB AT S R O 215 R T RS
JEF L 7 R FRIORG T A A S S TR TFIRAE TR 45



234

KIRF=YIBE R 5T K

Vol. 29

TR RS A T B AL R 3 R AE TR
PRI SSRGS PE P 2 e BB Y AR s
W& B, 2 TR I 6 3 55 80 /N BRI o, JFF I 4 40
MDA ¥ B Fm , g A g SOD 1 GSH-Px {if P
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SOPETORE IR 005 2 5 B0l W s 28 ALT L AST FH
T = NEVR T IR 245455 7 5, Caspase3 JE[H]
FIRH

/NEFIR RE GEA RBP4 2P E 38 ARG 1 L
(407 , % 2 i ALT | AST il TG #f kb 2 (1 FE A,
R R T AN i o1 R 7 TR I S
Caspase3 FiktLFFAR, 2 B 240 I 3 T~ /K -t A B T
Ko MBLAEAL BT R FIRR % = 7 5 RE
TRAP 2RI IR VR L . FRATT &8, RE i@
IR JH 2 AR B P e A T AR G S A
CYP2El %3k, | PPARa %35, PPARa 2&—
FhBEIR AR 1, REAE IR AR 7 4 LAY Ak, HS s ATLAA
XoF JiR 85 2% P BRI, A0 ) 5 R 1 2 B D S R
WL W, 25 9835 B 7 A5 AR G 25 B A & 3k,
CYP2EL RE# ] PPARa Y387 , 24 PPARa fIk % ik
F23 IR 0 MRS B 26 o RE Bf 4
FEVSE TP AU 40 £ 453 40 R 98 403 10 el 2, JHF U MDA ik
TR, 485 T TNF-o Fil IL-6 ¥ B T %, AH
N BT A AL SOD ,GSH-Px Bt & K TL-10 ¥ &
Hahn, BZHEPCEAATE AP IS AR B . R
ARG ELE RS FFE Y B 22 (K R, FAS SR I R
A BRI, ADRP £ 52K g 5 00 IR W R e B
FRFE, A RE Y RE BE T 4 FAS Hil ADRP %
PR )63k, Ul 22 R TR 1) 5 RN G R ik 232 | S I vh
TG B B D , I8 AR 15 A8 1

DL EWFo 45 5B, RE AR IE A Pi 484k LR AN
REACHIA RS, AR RS 15 2 T i 0. R A P2 )
VA F B AR IR, 7 T & f e 4 O i
s AV T TR T R B S
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