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The Antioxidant Effect of Rosemary Extract on High Fat Diet-induced
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Abstract: To study the effect of rosemary extract(ROE)on anti-aging and antioxidation in high-fat dietary Drosophila
melanogaster , Drosophila melanogasters were divided into three groups:the normal group:the high fat diet group (HF
diet) and the experimental groups fed with different doses of rosemary extract(0.2,0.5, 1.5 mg/mL) . The medium was re-
placed every three days and the number of the dead Drosophila melanogasters was recorded immediately, so the mean life-
span and maximum lifespan were calculated. The variation of superoxide dismutase (SOD) , catalase (CAT) and malondialde-
hyde (MDA) , as well as the mRNA expression levels of their encoding genes were determined after 45 days by Real-time
PCR. It revealed that the lifespan of Drosophila melanogasters treated with resomary extract was extended significantly
compared with the normal group. 0.2 mg/mL ROE could increase the enzyme activity of Mn-SOD significantly (P<<0.05) ,
and 1.5 mg/mL ROE increased the enzyme activity of Cu-Zn-SOD, Mn-SOD and CAT significantly (P<<0.05) accompanied
by a decrease of MDA content (P<<0.01) ; with 0.5 mg/mL ROE, the mRNA expression levels of Cu-Zn-SOD, Mn-SOD,
CAT and Nrf2 were up-regulated (P<<0.05) ; with 1.5 mg/mL ROE, the mRNA expression levels of Mn-SOD and Nrf2 were
up-regulated very significantly (P<<0.01) . It is concluded that the effect of rosemary extract on extending lifespan is likely to
be related with the up-regulation of the gene expression level of endogenous antioxidant enzymes.
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KL (Rosmarinus officinalis L.) , HIBTEFHE
A, HHEEARROPCAREN, T EHTES &
i SOM AR R EE 5. REF R EARERR . M
My R IEIR R IEA Wy | R IE TR L IMHERR | iRk
T BERERSE RE YRRy, TSRS T 2k
IEF FARPUAACTILEAZ A I A N F , S5 SR B Rk Ik
T HA B P EALSCR. Aruoma ZEPHE5R R, B
FEE | R R IR A AT AR L2 B B R A, i
FFF A SRk A i o 4.

AR R AT 5 R AR BT A A B . PR AT
DI ROEBRR N 200 F AL, 1822 5 IR 30 A ik
Wi, W7 BN, FARREE P AN 0.5% A1 5%
R, AT LU 30 C57BL/6) /NI R
[R5 | S () B K LA PR T B

SRR NI R R R R . B
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A LA BRI N 5 IR BUR A 1) SR A N T
AR TS K e e A B s S, IR E
Y i PCR (Real-time PCR) 741 2 HXTHL A LA
PSSP Sy @l AR
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aster) B RIBHR A B SN 5 8 R %
PEHE, A LS (ROE) H R HEARIER IR =PIt 5%
FERABRS wl L.

i A P AL (SOD) | i Ak &l (CAT) . N
T (MDA) U5 &, m o AR TR S AT
Trizol ifX7] . cDNA & ialif & . SYBR green, T4
TR ORI AR

UVmini-1240 BUESN-0] WAEERET, HA

REBEBREER B35 ol

AT HWS-850 U REH YL 1E {2 55 7740 , 77 I it
EEFEAE SCI (U #8); Real-time PCR {¥, 24[E Bio-Rad
i B
12 FHik
12,1 Rm3zih

PEF] 2 d PSR, TR N 25+ 1) °C, BE
H50% ~ 60% HIIEIRARIREE FRAG N RESE, 45 3 d B
B R IR RGO S Rl A AR

JEfE SR . 218K 1000 mL, 20 96 g, £
KK 96 g, BEbkky 13.3 g, BfEKT 8 g, B (&% 1%
XTFEIERH IR TR AY 75% P9HS) 53.3 mL.

R N IR R B SR TR U I 10% R, 52
W R AR RE D MM 02,05,
1.5 mg/mL HyREIEFHRIY).
122 RiEH L

WeE 2 d IS HERESNE 1000 H, 400 5 4, BlIE
WYL BRI 3 AR GRIEF IR R
43514 0.2.0.5, 1.5 mg/mL) , &4 200 H., 4351
FEA SR | R IR RS R JE S AN IR [R] B v BE (0.2
0.5. 1.5 mg/mL) PR EF LRI =g 3G I 5, B T35
TSR, B 3 d T ERIG IR [RIA O s R
AAEROL, HERM AT, Gt Ho e A S
[ A
123 RITEAABE H B MDA 430 T

e 2 d WAMEESEE 2 000 H, A4 400 H,
Ty e [l A st , 45 d JE L, CO, RIS AR T,
—80 C4 H. Fig FAEFLER K VKB 2I3% , 4 °C L2 500
r/min 5.0 10 min, BCEIE RN E & A RS E | Cu-
Zn-SOD ., Mn-SOD , CAT it} 71 % MDA 5.
12.4 %3# Cu-Zn-SOD. Mn-SOD. CAT. MTH,

Nrf2 2 B mRNA & A& K- agim) 2

B 45d Jm, Trizol H2HL mRNA, % %1%
c¢DNA , Real-time PCR £l %€ Cu-Zn-SOD . Mn-
SOD.CAT.MTH #l Nrf2 mRNA Ak, bt
b3 Real-time PCR B4 L3 1.

F1 REmELERE PCR5H

Tab.1 PCR primers used to measure Drosophila melanogaster antioxidant genes

SEH B U514 53 51 53
RP49 NM_079 843.2 CTTCATCCGCCACCAGTC GCACCAGGAACTTCTTGAATC
Cu-Zn-SOD NM_057 387.3 GCGGCGTTATTGGCATTG ACTAACAGACCACAGGCTATG
Mn-SOD NM_057 577.3 CACATCAACCACACCATCTTC CGTCTTCCACTGCGACTC
CAT NM_080 483.3 TGAACTTCCTGGATGAGATGTC TCTTGGCGGCACAATACTG
MTH AF_109 308.1 AGCGTATATTAGGAGTGAAGAAGG CCGTAGGAAGAAGGTGTAAGTC
Nrf2 NM_170 053.3 GGAGATGACGAGGAGGAGAG GCTGGCATAGGAGGCATTG
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1.3 #HELIE

ffiFf] SPSS statistics17.0 447501104, LA
ORI + AaE2E” TR, Al 22 R 254
B . FHH A RIFR SIEWAMIEE P<0.05.P<
0.01; 574 RF RS EIE4HME P<0.05,P<
0.01.

2 ZER59H

2.1 EEFRBYEEFMER S

%t HPLC-MS/MS Kl , tK gk 752 ey vh 32405
PERLAY A3 BRI 1.5% Rk FB 7.2%. U2
B 33.2% . RUBHER 30.3%. B IR S 27.8%,
HARZERL LR 1 Fik 2.
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E 1 HPLC Sirifis BRI R EZF M 5T
Fig. 1 HPLC analysis of rosemary extract and its main
active ingredients

®2 HREFRYEEFERSRENSE
Tab.2 The main active ingredients of rosemary extract
and its percentage compositions

R {4 B 15 ) /min AN /%
IR 9.50 1.5
LA 17.91 72
FREELE 25.13 33.2
FREELIR 28.68 30.3
FUEELIR H i 30.94 27.8

2.2 HEFREXIE SR RBEGHZM
PRIEF PRI MM S I R A A R, 45

W 2 Fos. i Re g iR IR 118 i
F3-fir ¥4 B AR T 1 5 4 SR (P<<0.05) , i HoA4 R )
FH IR EMEZES (P>0.05). 5EIEX A, [
PR A A U ) SR 7 i 0 B K (P<<0.05) , Horp
0.5.1.5 mg/mL 7l 20 SR mi i) V- 34 754 5 i e A o3
BIHER T 15.77% . 20.23% 1 9.75% . 13.26% , 3
RO R, HARSE R ILIE 2 Fik 3.
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0T o Ewal
—— FfRA
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Fig.2 Lifespan curve of male Drosophila melanogasters

2.3 HEFREYITREEAKA Mn-SOD, Cu-Zn-
SOD. CAT #giE /1% MDA &=/

TR AR AR I I, SRR AR P A AL S
TR A, TR R TR, B
BEHH R OCR (B 4). SXHRAME, 0.2 mg/mL
2l Cu-Zn-SOD, CAT i JJF+& , Mn-SOD { J1 i 2 7+
i (P<<0.05) , 0.5 mg/mL 41 Mn-SOD & /1 . & T
(P<<0.05), 1.5 mg/mL Z1RUEIAN Cu-Zn-SOD ., CAT
6B THE (P<<0.05) , CAT i I g THE (P<
0.01) , MDA &2 B EF#IK (P<<0.05).

R 3 BEFRBYIRIEFRAI R0

Tab.3 Effect of rosemary extract on the lifespan of Drosophila melanogasters

ZH 31 HIEFIEY)/ (mg'mL™) i /ug FHFE A IR Ff/d
IEFA 0 1310.76 £ 47.18 62.12 £2.38 69.87 +2.44
(=Y 0 1330.78 +31.30 51.37 +1.69" 57.62+1.77"

0.2 1318.15 +36.80 57.62 +2.07 60.19 £2.12
bl 0.5 1291.08 + 54.58 59.47 +1.92" 63.24 +1.42"
1.5 1298.51 +34.51 61.76 +2.13" 65.26 +2.58"
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Tab. 4 Effect of rosemary extract on the anti-oxidation enzyme activity and MDA content in Drosophila melanogasters

Nrf2 mRNA F kK 52 FIE (P<<0.01) , [AA),
MTH mRNA FiE7K 52T s BARGERLA 3.

5 b ik VLI Cu-Zn-SOD fiffi% 11/ Mn-SOD [ 11/ CAT [i§i& 71/ MDA &/
- (mg'mL™) (Umg™) (Umg™) (Umg™) (nmol'mg™")
IEHH 0 227.48 £ 12.94 173.87 £ 9.40 63.40 + 7.43 2.56 £0.27
i 0 201.35 + 14.56" 152.97 + 14.30* 52.28 +7.59% 3.64 +0.29%
0.2 206.47 £ 19.26 171.05 £ 10.99 52.94+7.87 3.49 £0.38
bl 0.5 214.83 + 14.48 176.32 + 10.54 56.11 £ 8.16 332027
1.5 221.11+12.71° 181.74 +9.76" 62.73 £ 6.79" 3.21+0.28"
2 = 2.0
2.4 Real-time PCR # UM ENEE Cu-Zn-SOD, 5
Mn-SOD . CAT . MTH K Nrf2 mRNA EixKF jl 1.6 F #
HEiext AL, 0.5 mg/mL 4R MEIKHN Cu- g | — -
Zn-SOD . Mn-SOD , CAT mRNA Fik/KF &% i 2 = % §
Z : =
(P<<0.05) , 1.5 mg/mL Mn-SOD mRNA Fik/K-F-H z = % %
B2 F(P<001),05 Fl 1.5 mg/mL 4N =M — // \\
= 7 N\

%o

%

ﬁ 2t , *

= # - \§

£ 08 1 // \
K\;%ﬁ %§§ ; ‘&% %&w‘%’ ; &\'&

Nrf2 mRNAAX % ik K-

0.8 |
0.4} =
0 =

(e) Nrf2 mRNA
B3 HiEFREYITRIECu-Zn-SOD,Mn-SOD, CAT
MTH.Nrf2 mRNA Ri%8#0Mm
Fig. 3 Effect of rosemary extract on Cu-Zn-SOD , Mn-
SOD, CAT, MTH and Nrf2 mRNA expression in
Drosophila melanogasters
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Richheimer 2" BIF5E & TR, 2% AR EUY o R 2R
RERS A RO il K Zah i A fk , Ayt AL Re 7 8 T
BHA 7l BHT.

SOD ., CAT M 2 (S ALim, | iz 0 T
R AEYIRN . BB 0T AT B D H
M AL, IEZHLA . MDA RS 1 4
IR 2 —, A M aE, =g
Joo P PR 00 . AR ST o T A o 32k 7 A BB 20 SR
B e R4 R K SOD ., CAT 1% 11 B & THE,
MDA i T, Ui E A P ER N &
THUAALE A, ff TR N B A AL BES s, R
R SRR BT R B, Rk 2 R
P RESN i PO 2 s i S0 S T IRV K S A 1L 3 MDA
FrE TR, JF BRI P LA LS SOD Il CAT
e O g, ks F AR B T
D FUBE E0GE /N RULTE F H SOD 6 77, B
MDA % & I {8 1 < /)N B S 280 B[] . Sotelo-Felix
DR T 2R R HBHE BN CCly A AL R T
SD K REMEFHG AR VE R, 45 9% /R ok kA i
BUITE CClL i &4 24 h JERESE4- M CCl, Ak
07 38 T - S JEE G I MR SR AR RIR 2T 2R | 45 T % S g
(ALT) 1% THis. [ARE, Botsoglou 25111 Wistar K
S shi, BRI 1% Bk ER T8, 6
RES CCly, ZR BN, RIEFRREMEH-CCl, A M
F5| & B E AR B

Real-time PCR 455 BN, AR E R 5,
TR NPT AL CIE R SOD . CAT mRNA #ik/K
i E LR, SN PTEAEEE R g A — 2
MTH 23RN 3 S ik Bty G &
REYEEA, 24 MTH EERARS , R4 A e
UEFER: 35% , H AP 358 pO RN IS A2 Ak .
ASZIGMIFE MTH mRNA kK-8 2 TR, 5HK
Wit A AL IR ES R — 2. Nrf2-keapl-ARE &
PSR PN A A A B Al 27 0 i) = 82 577 A 2%, 98]
FEUEAL AN AR AR R B FR0k , AL — oK “Bt
SAALHEE” | RS RIS Re!. AT &
B, 4 ToREF IR R, R ARN Nrf2 mRNA 3%
KT 582 13 (P<<0.05) . Satoh 2" "y w5 %
P, BB RRAEM 20 HT22 41 b RE W61 1 i %
Nrf2/Keapl &2 H1 ARE Fik F I NQOI1 Hy#iA.

DRI, % 36 A B B B A A5 R AT SR e ) S A 0
Y, (SRR PP BT 77 % H: mRNA #6571,
f B AL = & i R, A RO SRR S8
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