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SPFZ M P R ICR (institute of cancer
research)/NL, R 18~22 g, T 5L
Sy sh Y s hon . WFEEAN: DRE TS
84T 1 M MR R i 3, IRLBE (2243) °C, MRJE
50%~75%, JCHEEWI12 h/12h, AHEE. &
K, P SR R R R 5L .

http://www.scxuebao.cn

14 SEWTIER

Kot B FIRGRIR R ILF 4 Kl -H 75
024 B I B TR B ORI, R RR BRSO e
WA, B I3 - 50(g/mL)YInA70% (V/V)Z
B, fIA0.025 g/gl5 Rl 4T 2 it , V19 il pHAE
RS, BEFREE25 °C, BEA#30 min, P ALHE
15 min, AR E 250 W, 55 °CIZ$2E3 h,
U AR TRV . R, AIFIRBOR, W4E .
VR T 1 BIAS R s s T L AR 9

Koot 3 B 0 LAk PR 1
Mg &l Ak A i B . 4l Ak 2 . R s R
FLEE W B A BE N 1.25 mg/mL, AR pHIE N
4, LFHIRRLS BV, LHH#E3 BV/h, 70%
(V/V)CBEBR MG, VERLARTL6.5 BV, Uk i i 5
3BV/h, Z2IK 44k 5 B 20 B 35 51 80%

X otk & B 7F RDPPH & W A (DPPH:) 4t 7 49
mE SEOCERNTR s, 710 mLEL A4
HOITAT mLAS [] ¥ 5 A9 42 BBOR AN 2 mL 0.1 mol/L
(IDPPHZ BEVR T, 70401 21 )5 k6 W 20 min,
DA R B A B L R R G K 2 1 Y TR A TR
%, FES1T nmAb I HWOB R, HAR R Ai; W
1 mLAS [7] ¢ B A9 $2 BUR 55 2 mLJG /K 2 5 ) W
B, HH M4 ME1 mLIEBAR 52 mL
DPPHZ BE W W, HAE N Ac, DPPH-I
Frpit A AR

‘ Ai—Aj
DPPH-5M % (%) = <1 - ’AC ]> x 100

)]
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WA 2 mmol/LFY) FeSO 4 # 3 mL, 1 mmol/LH)
H,O0,/A 3 mL, THI1 A6 mmol/LI 7K 4% MR Vs ik
3mL, $£45), 37 °C/KIE1S minBUHE, AT mLAS
) Ve B (R RE VR, R B AT m L 2 K A Sy X
B, ISR IS 85 0 69 1 mLAEE P B T K 8
RO RRAR, E4A5F 10 mLA LS,
FEAE3T °CEA T /K15 min, HUH S 7E510 nmkk
D FEW A AL, X RE PTG A2, FERT
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‘ A2—A1
OHIHRA (%) = == 5~ x 100 @
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B b X B AR U, Ve DPPH:- [T BR fiE 715 T
ZF, VcHIZFIIICsofH 4371 24 0.051410.328 mg/mL,
Ve rEAR /N Ve B B 355 B 2R gl 1K 31 80% LA 1 (11 1-
a). DPPH-I&BRAE 1 i )1z v H T4 28 K 5R
FEP T BREE PR, e — R RS
BT H AN, SRR ZF R — R A R
DPPH- 1% 7 . ZFX-OHM i B i J1m& &5 F Ve,
ZEMIVCIRIIC s {5439 4 0.581810.699 mg/mL, H.
BEREE ) Sk ERA A B EMER, O
PA TP R IEIR A R —, R LR R
R s B R, 455 R ZFA] LIAT R0 BR
‘OH, HA—& Wbt Efkie 1 (& 1-b),

2.2 KMERBR /)G AT AR HE B R0

JHF O 4 502 92 56 v R B R T BB R A5 R B
JHF I 2 5 32 400 ) FHAE A o MZH /IS BRI 48 %l
T 152%, 5CH2E5% W3 (P<0.05), FKHKW
P AR AE SZ B B B 0 5 S ML A L,
ZF45 ) 4 /0N BURF I 48 500 2 T B (P<0.01), H
FF IR, 2 ZF AT L0 0RO 1 R )
FEJe B, 28 ik /DN U O 32 54 15 2 (181 2) o
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Hr, SR Z A B AR AR, ASTEZEAAAET
SR b, RN M B IR AU T AST & 23
o BT, I ALTHRIASTSZ H A fie 09 i 2 BE
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Bl1 AMEHRE. VexIDPPH:(a)#1-OH (b)HY5E B Bk
Fig. 1 The scavenging activities of Z. marina flavonoids and Vc on DPPH* (a) and *OH (b)
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Fig. 2 Effects of Z. marina flavonoids
on liver index in mice

Compared to normal group, *. P <0.05, ** P <0.01; compared to
model group, #. P < 0.05, ##. P <0.01, the same below

GTIEPEAF M T8 7 130.7% . 53.8%F170.9%, 5
C4H 25 5 . % (P<0.01, [E3), WHHKMIKEE
2858 /0N B BT IO 2 ™ I A0, /0 BT A
JHF 63 475 B AR g ST T . S MAL A L, FLAL
ALTHE 1 i & F R (P<0.05), ASTHIy-GTiF M
i N (P<0.01); FMAIFHZHJALT, ASTAHIy-
GTi% PE M i 3% T F(P<0.01), H A FHZALT.
ASTHIy-GTIHE M43 F ¥ T739.0%. 27.5%FI
25.7%, 3FPREFRIE MR T IEE K, A ZFA] L
40 70N B PR TP RS s R ALT . ASTAIy-GTIE 74 1Y
FhEs, AR ReAS B ek . 45 SRR ZEX /N R
AP A — BR3P VR .
2.4 KPR X E RS M AT 45 N BROBT B
GSH-Px. SODFIMDAZ £ 1SN
CBEAENUARAR R v 25 2E R B T 1 4
WSS BB K s 7 o D0 2 6 ML A4 i 40 480 AL BE 0
SZR . GSH-Pxo ML i i Ak o S804k &40 i 1Y
R, EHUAEZE NP AN NI RZ
— X 4 B 25 H e T fig i 57 B R B AR B AR
5 SODJEMUATE LAY F i FL WG BRI, XTHLA R
Ak 5P Ebre ny i F 2 OCHE LM AE
s MDASE H 1 3AF T 08 B & A i Ak B bz
fI77 . T8 3 MDA ] DSz e LA IR IR
o EAR AR, R ARG o A AR AR
I, W2 BT E H GSH-Px . SODiE 1 L X MDA F;
ft, AT LA B IE A2 2 BEAR I P
TR, M4/ EUIFIEGSH-Px. SODI M i Z A%
(P<0.01), 7 BIFEAE T 45.0%F140.8%, 5CLH%E5R
W % (P<0.01); MDA® & W E WM T79.0%
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Fig. 3 Effects of Z. marina flavonoids on the serum
ALT(a), AST(b) and y-GT(c) in mice
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Fig. 4 Effects of Z. marina flavonoids on the hepatic
GSH-Px(a), SOD(b) and MDA(c) in mice
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TGHEH W FH A & (P<0.01), Al F& T
21.6%F158.9% , i B O 25 3 BUh BUAA A
TCHMTGHYHER, (15 W7 A 2 BIBE S (&15). 5
MZ AL, P, FMAIFHA /N RILTETC., TGH &
Y i AR (P<0.01), FHATCRITG HIFEAK T
14.55%H132.59%, P50 B AR T 15.5%H
30.8%, ULWIZFA] DIAE — & f2 B E 406l TCAN
TGHYHERL, Ak B ¥ T E# . 45 R ERWIZF

oTC BTG
5.0 -
~ 2‘(5) # = % =
=8 35
E2 30
£5 30 | N § &
la(g: .
%3 9
o0 LB TR TR TR
C M P FL FM FH
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E5 KMEHREXEE/)NRMFETCHM
TGHIF M (n=10)
Fig.5 Effects of Z. marina flavonoids on

the serum TC and TG in mice
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() 2, AR I Tty 0% 2 2 B B0, RS M R 4 S
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FHE T 124.3%F197.8%, Vi ZF ] LL4E = L BEAR
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24 N
223 \
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B ] %
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Fig. 6 Effects of Z. marina flavonoids on the hepatic
ADH and ALDH in mice
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Protective effect of flavonoids from Zostera marina against
chronic alcohol hepatic injury in mice

LI Jing, ZHANG Zhaohui’, DUAN Xiaoshan, YING Rui
(College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: The aim of this study was to investigate the protective effect and its mechanism in the context of
antioxidant of flavonoids from Zostera marina (ZF) on chronic alcohol hepatic injury in mice. This study would
provide scientific basis for the prevention of chronic alcohol hepatic injury. ZF were extracted by the combination
of cellulose and ultrasonic wave assisted and purified by polyamide resin column chromatography. The scavenging
DPPH and hydroxyl free radicals abilities of ZF were studied. To establish chronic alcohol hepatic injury model,
60 ICR mice were randomly divided into 6 groups (10 mice per group): normal group (C), model group (M),
positive group (P) , FL group treated with ZF at dose of 40 mg/kg-d, FM group treated with ZF at dose of 80
mg/kg-d and FH group treated with ZF at dose of 160 mg/kg-d. Mice in normal group were treated with distilled
water by gavage, and mice in other groups were treated with 50% alcohol by gavage. 60 min later, mice in normal
group and model group were given distilled water, positive group mice were given bifendate and other group mice
were given ZF of different doses. After 6 weeks of treatment, all mice were killed and blood samples were taken to
measure the activities of ALT, AST, y-GT and the contents of TC and TG. And liver was taken to detect the
activities of GSH-Px, SOD, ADH, ALDH and the content of MDA. The ZF flavonoids content reached 80% after
purification. The antioxidant activity of ZF was evaluated by in vitro experiments. In vivo experiments, the liver
index of model group was significantly increased, while the liver index of ZF treated groups was significantly
lower than that of model group. These results suggest that ZF have some protective effect against alcohol hepatic
injury. The activities of ALT, AST, y-GT and lipid levels in serum and the MDA content of liver in model group
significantly increased; the activities of GSH-Px, SOD and ethanol metabolic enzymes of liver in model group
evidently decreased, indicating that chronic consumption of alcohol resulted in a serious hepatic injury in mice,
and the model of chronic alcohol hepatic injury of mice succeeded. Compared with model group, ZF groups
significantly reduced the activities of ALT, AST, y-GT and lipid levels in serum, the content of MDA in liver
increased the activities of GSH-Px, SOD and ethanol metabolic enzymes. The results show that ZF protected mice
against chronic alcohol hepatic injury by increasing antioxidant capacity, regulating lipid metabolism and alcohol
metabolism. Long-term excessive drinking can lead to hepatic injury; ZF have protective effects against chronic
alcohol hepatic injury, and the mechanism is related to antioxidant capacity, lipid metabolism and alcohol
metabolism.
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