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Effect of Luteolin on Liver Fatty Degeneration
and Antioxidation in Hyperlipemia SD Rats
SUN Ji-han'? , WANG Zhao—-dan’ ,SUN Gui—ju’* ,PENG Jing""*

(1.College of Food Science and Engineering, Yangzhou University, Yangzhou 225001 , China;
2.School of Public Health,Southeast University , Nanjing 210009, China)

Abstract ; Objective ;: To study the effect of luteolin on hepatic steatosis and antioxidation in hyperlipidemia rats.Methods : Forty
SD rats were randomly divided into normal group,model group,luteolin group and simvastatin group.High—fat diets were fed to
establish hyperlipidemia rat model and then given by gastrogavage. Body weight were measured weekly, liver wet weight were
measured after 6 weeks,serum TC, TG ,HDL, LDL were detected. Antioxidant indicators of liver tissue such as SOD, GSH-Px,
MDA, CAT of liver tissue were detected, the degree of steatosis was observed by pathological section and histological score.
Results : Compared with the normal group,the body weight,liver weight and liver index of the model control group significantly
increased(p < 0.01) , and TC, TG, LDL-C and HDL- C levels of serum significantly increased (p < 0.05), obvious fatty
degeneration occurred, MDA content increased significantly (p < 0.01), CAT content decreased significantly (p < 0.05) .
Compared with the model control group, the body weight and liver index of the luteolin group and the simvastatin group
significantly decreased(p <0.01) ,and TC,TG,LDL-C levels of serum were significantly decreased(p <0.01,p <0.01,p <
0.05).The fatty deposition of liver cells could also be alleviated, the MDA content significantly decreased(p <0.01) ,and the
CAT content significantly increased (p <0.05,p <0.01).Conclusion; Luteolin could significantly reduce liver steatosis, which
might be achieved by reducing blood lipid levels in SD rats and combating oxidative stress.
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i i IfiLAE (hyperlipidemia , HLP) 2248 5 F Q] 55 5
S E I R JIE T ARG 9 R N AR 1 IE s R v =
P i — el 2Rl O TE R S e RE . R WS PR R
(fatty liver disease,FLD) , J2& 48 T4l jtg v g iy HE TR
IR AEPE , 5 RS EAC S i 5575, 385 45 D i s
A8 W5 AT ( alcoholic fatty liver disease, AFLD) FIE {7 5
PEAR 5 AT (non—alcoholic fatty liver disease, NAFLD) ,
HLP 7] i35 S i 5 A2 P, JH o 5 B A e 7 A 1 v i
PEBg W5 AT ( hyperlipidemic fatty liver, HFL ) J& T
NAFLD"' . Hif 2 A NAFLD %055 #L il 15 401k
PR BRI AP TA O, AL N AR A% TT A S 2
NAFLD fy a2 3845,

H 3 W Aaia 7 HFL FLD (2594 7725 . 1l
TR MRS A HE AT AR, M Al TT 24 R
It IR MG 25 9 , 5 FH >l Wk 536 97 IR 0 T & 1 & IR
MUAE S, Z2TFIE © 2 W, S5 R fth 77 BE b 35 WA AR
fist, B R [ i g A R IR R 8T 5 L AN RS IR 45
Pl

ARERHZE (luteolin) VE Ny B IR E NS S,
P AEAE T A A W RUL G 25 AL L BF
TR, RBFLR AR IZ A iE 78O 18 R
T BRI IR AR AR D5 T LE FR AT B i 22
BISCTE o JEI TR I 25 R g I, R R R 2R R I S A
il A = i g | OB B R B OO i e B s &
LI 2 W, KRR 2R BB NE VR AT ES HDL Ay
FHiE (LDL B REARFI 8D LR NO (7= A4 28, s
ARBIERBH —EWBEINISEN . ari e,
ABRFLZ 5 (50 mg/kg) X SD w5 I8 ILAE K FAT
b 25 AR I R 2 P TR P IR A0 B VR

FIAIT, ¢ T 7R BB 7 28 19 W 5% 32 22455 B8 A6 % AR
VEF K HC AT BE AL, XTI i U5 22 44 L K i 48 f oK
ERZ A o 3 /0, Sy I AS BIF 9 A s B0 R DA
X5 BRIMLAR FR T AL 8 B B9 R0, R A R 7 21 %
E IR MAE SD < BT B 5 728 4 Ko it 4 Ak 7K 7 19 52
ma , I B AE N A A WS TT R AR AR B3R 24 FLAR {4 T i
TR AR RE
1 #MRl5xHE
1.1 M5

40 HiF s g SD KBl M4BT H (200 £9) g,
W) At R R R S B S Tl R TR LA A R A
(CMC) ARBE R4S B atFERE 25w 53 At
T REEMCHR 258 R A7) 5 B s i & a0 i
& JHERE(TC) Hh =8 (TG) (= % IR &
(HDL-C) K% JENEE 1 (LDL-C) A bW 1k
fliiE(SOD ) | N 1 ( MDA ) | 45 bl H ik 3 40 1k 4 g
(GSH-Px) Mg i25F) & Rt @2 ) T AR 5T i
{RAREL D12450B (m iRk D12492 [ E A=A
RS/NESI IS

RT - 6000 [ br 43 A AL 26 B & Fk 2wl
Centrifuge 5424R & & HFR & O N il Eppendorf
2\ T 5 Spectrumlab755s 4R AT WL 430G G BT B
BICHARA PR ] s DK-S26 7Kl RG22 S 56
WA A PR 7] 3 BS224S Wi 7 K7 R R RL AL
an A PR A] s Milli-Q Advantage B 2K 258 R 50T
Rz R A AT RS W TYXH -1 IR e iR 4 2% KRB
ZE R
1.2 WHIE
1.2.1 Ry 534l 40 FUMEPE SD R R
i NP M SR — JE S BE AL 43 R IE R ZH 10 HURIsE L 2]
30 H, IEHZH MR AL A DR D12450B, 455 7 2H M 57
wlRrEEE D12492, 4 J8 J5 25 & 8 h, R H I T 2 B
IfiL, P52 1 7% TC . TG .HDL-C .LDL-C, % TG.TC 5
IEFWHABFHZES (p <0.05) , WIEER Ty R ALY
ZH P BE LA 43 SR A A S IR R R B B 2 S AR AT
ZHo FREXS g CMC JInA 1 L Z&4/KBL K 0.5 % 1) CMC
TR, PR JR R AN A A VTV A T 0.5% CMC %
VR T BC T BV VR A L BE T O 10 mg/mL, T~ T4
5] 1F R ZH ARSI ) B 2H 1 R B 0.5% 119 CMC 3B IR
(10 ml/kg) , KRB AR RIS 5 mL/kg AR E
RUEW, FRAMVTHE RHEEE 1 ml/kg FRAhTT %
W, A EH B A SRR, T 6 JilJS Ab%E .

1.22 K& TR EE R E T3
W AEE — R BREE, T T &Y o s FRAR BT & I 4b 48
JE B IR RR EE, THEE T R A

JFZE(%) = HFRE/MRBTE x 100
123 I8 PUI% ( TC . TG .HDL—C . LDL—C & &) [y
MxE  TIEER G AEE, B30 PREL i, 3000 r/min &5
> 10 min B )2 135 , #6050 & U Rk ) COD-PAP
BEEFIT GPO-PAP il , L 2.5 L ML AEAS, [a] i
SEELZRABACRTE HE S AV Sl 25 1% BB RTBR HEXT JE, 3470
A 250 pL TAE®W)E 37 CH%HF 10 min, P 1< 510 nm &b
Hig A4S %2 1fiL ¥ i TC \ TG \HDL-C .LDL-C & &,
1.2.4  JFREPCEA LR AR E IS 10% T4
U0 Fieia 3R] & U W SR T 25 1 Jir 5 W 2 ) 1T 20 3
R SR A TBA 3PS % (MDA) & 45 >R
e a2 I 45 e H ik S ) B ( GSH—-Px) &4 5 >R
AT ULYGEE I i SR A U ( CAT) & &5 BT 2L 5] 3K
MREZR 1% , $2e50) G 13d B SR HH 552 g v 0 8 A A i 1
1L (SOD) &4,

1.2.5  JHESERGAT B2 3~5 mm® K/NIFLHEE,

10% /R h AR R[5 72 48 h, FZHH ) 0.2~0.5 cm
MR, 288 BRI K AR E W s IR A,
KRS ED A 5 wm YY), Z S S e, HE Gy (4,
JE KA B T AT B I8, S22 AR T 100 A5 78R
LIV 2 27 5 R B L SR Image— Pro Plus
6.0 A WLEL T NENR U5 78 P 75 B, AR 418 s 78 Y08 [ AT 43
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Table 1  Comparison of four indexes of blood lipids in model group and normal group after 4 weeks of modeling
. I TC = TG R IR P HDL G IR A LDL
(mmol/L) (mmol/L) (mmol/L) (mmol/L)
ERA 2.05 £0.35 0.51 £0.14 0.42 £0.14 0.66 £0.17
BRI ZH 242 £0.36" 0.63 £0.16" 0.33 £0.11° 0.82 £0.21°
TE:SIEWAUHIL, « 225 8% (p <0.05) .
6 90 Sy (FEAIEHR ) 1 43 (JHZE <5%),2 47 600 pe Ll
(FRZE 5% ~29% ) ,3 43 (95728 30% ~49% ) ,4 43 (I -.—%)j:’;ﬁgéﬁ
AR 50% ~75% ) ,5 43 (RAS >75% ) . 350 R ARTA
1.3 St %50
K Excel Fil SPSS 16.0 &b B4 A B , 4% 5 LA e
R (PrifEZE R RN . 450
2GR4T .
21 @R B e
A A 5 BRURE SR ot 0 1 DO I, e 1 T, TR R
LR L, AU 2H i A Y I 2 TR R A (p < BT P00 25 20 K AR AR Al 46
0.05) , Al IA R AR IMAE SD R BRI AL a2y, ] P47 oF Fig.1 Body weight curve of rats
— TS . in each group during the intervention
22 AEEZRMWSMIEE SD XKREEMFRER  D¥rkass; )T 4R S T FIT 2 5ok
FF &2 HH =200 BFAL TR L (p < 0.01) 55 FPE 25 9 % i ==

JUE i K A RT LA e s S T A 2 85 4 %o PN
an B BRI O, I 2S48 BO8 i 78 RS A FE i oK
Jir 38 A2 K B R AE AR AR, T B R R AR 2 40 L A K32
FHBGER AT MRS 1 DRI SR A 3 HF I o R 32 2
AR PR RV R BUFIE R 22t . i 1R 1 2%
ZHR B A E AR A R 26 mT DL, 25 2H R BB A FE 2y 1 —

FRABTTEHAR L, AR R B LH BT 22 5= 0 IR,
JHF0 T 28 K50 A A 120 e — s R s A B g B M
AR, G5 R IA A XF HE2H R B A H I E AT 2R
B w2 a0 Th e nl BE S — R A BN B AR A G, £
TR B R AN A T T A T AT BE XS AT 4 B A
A PTG, S Z o 25 5

SER TS 4 IR SO IR gk s ek 2.3 RBERXM B MARE SD X R s P45 7508
JE A S T AL, Bk Bl T I ] (O S S 3 MR 3 AT, 28 6 S i I, AT R A AH PU Ik
TR X} ML (490 7 A 1L, AR B L RERE S e g . FYAL, 1L TC . TG \LDL-C HDL-C & & & 2 It 5
S A BRAH8 B RE , S oAt VT PR 25 S 4 A — 3 (p <0.05) ; HHIAIXS FRZHAH LY, ACBR W3R T T02H il =g

Hy 5 2 A R X IR AR T IR R S s ARATT E AL LT TC TG\ LDL-C 3 i 35 P AR

Bt {2 v T IEH 2 (p <0.01) s AR FRELZR A (AT |
BT 2 B e A TR AL X B 2H (p < 0.01) , AT HE T

(p <0.05) ,HDL-C f & A8fb o B FH 22 7 R
A RS AR T 4H 0 4% LIS 38 A 18] 34 6 i 3% 1 25

K2 ASHREMAE R E AT R
Table 2 Body weight,liver weight and liver index of each group

ZH 5 K (g) JFRE () fF#5(% )
E#H 503.00 =50.47 10.87 +1.47 2.13 £0.21
PRI N} FR 20 596.67 £56.26 1448 +1.21°" 2.64 £0.16 **
YN 577.30 +46.86" 12.20 +1.15 2.12 +0.18"
SEARAMTT A 540.83 +30.63" 11.36 +0.75* 2.10 £0.15"

TESIEWHILE, « 257035 (p<0.05), == ZRPEZE (p <0.01) ; GHRIX A LR #2257 3% (p <0.05) #2254 3%
(p<0.01),3&3~% 4.

3 ORBRF O MUIRAE SD R SR P 55 e ) 52
Table 3  Effect of luteolin on four indexes of blood lipids in SD rats with hyperlipemia

2H 5 TC(mmol/L) TG (mmol/L) LDL-C( mmol/L) HDL-C( mmol/L)
E#H 1.95 £0.33 0.68 £0.12 0.42 +0.09 1.02 £0.29
TR X6} R 2H 274 +0.63** 1.42 £0.53** 0.68 £0.15* 0.82 +0.12"
N 2.05 +0.24* 0.52 £0.13* 0.45 +0.04" 0.87 +0.15
FAR AT 2.04 £0.28" 0.57 +0.1" 0.39 +0.04" 0.87 +0.11

310 2019 1141



TROEBRR

@.‘%tﬂ@l‘a‘il

Vol.40,No.11,2019

P2 ARJREZON e MLARAE SD I BUSFEAR 28 4 A 52 (200 x )
Fig.2 Effect of luteolin on liver steatosis in SD rats with hyperlipidemia (200 x )
T AIEH N IRZ, B BORIR IR, C R KA, D ARARTT 4

5, RIIRR B FIop AR Ah VT ek 35 B AR, HL &
To b 225 5o
2.4 ARBEZRMHMEE SD X R EZER
2

T 6 JE SR HE Gy 4, il % &5 iR 5E SD K
U R o BRET) 7, R RR T i A8 PE S B (1 2) o 4%
SRR, TE B 2H 40 B 45 R L ) K 5, T S2iE M T L,
ATAHREN A IR o A B X BB 2H AT 9294 2%, Jl 3
Image— Pro Plus6.0 52 F %& 3, #8 i3 30% 1 T 40 M Bs
Wi ZEVE, HIER L AH LA AR W 3 25 5% (p <0.01) . R
Jo R 2R 2 G T T gk 20, I L R R A, TS AT
SEARAIL YT 20 I BRI 52 v W, JHE 2 P A T B i ve /0
HENERS 5 AL VEPP I3 BEt 220 B R LK 3, S IEH 4
ALY , AR BB H AR T T 20 W35 25 5% (43 )
p <0.01.p <0.05) 3 5Kk HELLELAT L, 195 260 9743 44
FEARIETC 2 e 22 57 o DAg B IEIR 45 SR 3R IR JB e
R AA T 4 e e s O B I E NS U5 AR, IR
JU5 AE PRV 73 b S WA 3R 5 38 I Al T T BE RS D
AFVERRRE ETC W E2E S
25 ABEZRWHIEME SD KRR ALK

sbA

N (MDA) /E 9 iR ot id S A & ™ iy 2 —, ml

] 422 Jz it S AL B A R . SOD . GSH—Px (CAT %54

5 -

N
L

AYEVFI(43)

TR A

IEH IRAL BN AL AR RER AL AR T 4L

B3 SD R BRUIFHEAR AL PR 73
Fig.3 Liver steatosis score of SD rats
SR NBTEAL I R e, 2] BRI PR, I LA
PIBLEARBE Y o 3R 4 S5 oK, 5 IE R UM L, A
RUXFREZH MDA 5 4 i i 25 15 (p < 0.01) , CAT &
i R (p <0.05) , GSH-Px Fil SOD & 1 JG ik 3%
ARAY s AR AU REZE AR LU, AR R 5% 2 A A 7T 4
B MDA 25 54 B Z KK (p <0.01) , CAT & & W 3%
FE(p <0.05,p <0.01),GSH-Px Fl1 SOD & & JoHH
AR, HIJC W 2 8] 22 55 . RN R T7 220 M
LSD W5 LLA , 45 R 3R W -5 TE H 0F B2 AR L, A5 20 %)
MR BT — 8 e BE B9 SR AR b s, AR R R A £k
7T T 1 RE S 2 e A A S R RE, N P A

4 ORBEZE R MLAE SD R U EST &K1 520

Table 4  Effect of luteolin on liver antioxidant activity in SD rats with hyperlipidemia

ZH 5 MDA ( nmol/mL) GSH-Px( 1§ J1884v) SOD ( U/mgprot ) CAT(U/mgprot )
R 1.07 £0.18 913.98 +275.71 199.70 +35.54 51.81 +14.33
RN it HE 2] 1.48 +0.38*" 665.14 £313.03 186.56 +42.59 3331 +5.08"
REBEZEA 1.10 +0.34* 980.99 +380.80 202.26 +57.03 51.46 +14.12*
FAkAITA 0.90 +0.18" 891.71 +348.21 184.01 £37.53 60.95 +16.84*

(20102@ 1188 P11



I@.‘%:ﬂ%&

Science and Technology of Food Industry

WILE =2 ) J6 5 35 M 22 S, (L (B 1 AR A VT P 4R
FEAKSE T 4F
3 itig

N I -5 22 ol £ B0 B () RO A6 AT G 7 MR UL
B R RN 7T 09 B U AT, B3R TS AR i 7
5, S8 TG & BRI, I LUK % (19 =X 0T A T
AN, Day™ B HIAGC TRAT 2R UL BOA B 4
AT b f R T TR IDE R 95 78 , 12425 BE A A LA SBT3
Jg IR it 48 Ak S A% 0 9 R AT S BT IR 0 I B R
J& BTS¢ W w5 I IS 1 R I AR 25 5L, IRl 22 5 5|
FE ML R A K ST 2 81, B4R 1 36 7 4 185 in A
S P 3 GG 0 AR o PR R L L B e
SEALRE J1 R T AT IR IV 0 T 2 ™

VRS A I ST %, T SR A T R R (7
B AL LI 1 P B8 5 2 A R 55 22 78 9 1 T Rh
B RS AT ™ T A B 5T 1 — 2 38 3k SO0 2% i A A
B ALK 11448 AR AR 8 2 of 25 B ILRE K BUIT
U I J05 705 P 1) 5 WD, 4% SR 36 A JoR 22 T LU B S R
A% BRI e 36 A A 191 25 6L, DA 17T B L ST U 6140 0 I
A, H: R I 280 S AR VT AR L TG L 3 25 S
S TR R MU S T S Ak =2 1] 3 25 57
7 4 V81 TS B0 o 400 L P9 R 43 T I SR AR R T
PES ) i i 5 SO SV AR I . 25 45 R
PR AR 22 R A A S 2 BRI T SR AL 1
T B R Ak, R s B R T T T M D T 4 T B v
SEALBE J1 5 AR VT A e 5, (U6 3 S
SOD . GSH-Px W4~ S8 Ak 46 b 76 T B2 A5 o T s
B T0 35 2 5, PR 4 2010 F 465 51 % i B 245
A R 22 B Rk 3 I T AR M AR PR 4 A T R
1% AELJE 3 25 5, 4R 5% ] i 5 A R B 22 1 T 7 0
BEIEAT e, o A I T — 2B T A o B 2% i 3 D A
A5 T 4 T 00T B R ML AT 9 B2 43 T — 5 AT Y
HLA
4 ZEig

L TR, 2R R B2 T, KRR T IT R
B ML TC TG % i 3 REAE (p <0.01) W HIE S I
JHF U I J 70 e o 7R ) S T 3%, S A8 P F 43 A
BAARS , L TG B 2 55, [i) i i O sk 484 7 0 A0 i 2 ik
A (p <0.01), LA L CAT 1% M 3% FHis (p <
0.05) , A% S B 4% SR 4 7% A JIR 5 2% 1T L I 5 A1 725 i
LA A BR A I IS 7K S, Wk 25 O g 728 e B ) i
REFE w5 DA T K T, B 36 =5 A 109 45 f g AL 181403,
B AT 2 B 7% A R B 22 ] BB ok [ I SD e
BRI LS 7 57 LA J% B v e S AL B L AT 7 3% K B
JHF I A 7 5P | (L H 80 R R A ik — 2 58 38, K
JER 22 Sy UL B T R S AR S, AE TR BT
05 JHF B XL P47 4 TR 40 457 ke T 280 A o it — 2B
WFIE .

S 3k

(12, 8/ 5SSk, &hts &hlg A2 EFHGi
KH[T] P B ZF5 2% ,2011(11) :4530-4532.
(218 DR, RBeHT, Bk, 5 AR B MM IS W5 AT 09 52 B AF 7 3t

312 i)

Thonw

B[ T]. B %57 4] 5 % &,2009(11) :104-109.

[3]4kmE, BFEL,5EMN A HDMRTRE[]]. &
255 2016,28(4) :59-64.

[4]Qi SZ,Li N,Tuo Z D,et al.Effects of Morus root bark extract
and active constituents on blood lipids in hyperlipidemia rats[ J].
J Echnopharmacol ,2016,2(180) :54-59.

(5] EH,GKF, Zir ALK KA F EAM T I8
BF&5t & Mg gk B & T 2 Ak b IR B b i R R FHm [)].4T
TR K FFIR,2018,20(8) :162-165.

[6] Kumar S, Pandey A K.Chemistry and biological activities of
flavonoids: An overview [ J ] . The Scientific World Journal,
2013 :162750.

[7]Seelinger G, Merfort 1, Schempp C M. Anti — oxidant , anti -
inflammatory and anti — allergic activities of luteolin [ J ] . Planta
Medica,2008 ,74 .1667-1677.

[8]Xu N,Zhang L.,Dong J,et al.Low—dose diet supplement of a
natural flavonoid, luteolin, ameliorates diet— induced obesity and
insulin resistance in mice [ J ] . Molecular Nutrition & Food
Research,2014 ,58 ;1258 -1268.

[9] Lin Y, Shi R, Wang X, et al. Luteolin, a flavonoid with
potential for cancer prevention and therapy [ J].Current Cancer
Drug Targets,2008 ,8 :634-646.

[ 10 ] Pandurangan A K,Esa N M.Luteolin,a hioflavonoid inhibits
colorectal cancer through modulation of multiple signaling
pathways: A review [ J ] . Asian Pacific Journal of Cancer
Prevention: APJCP,2014,15.5501-5508.

(11 ] 434k, TR AR R B 3 40T 2m B % A A B AU A 09 27
R R[T]. P 2hHE 505K ,2018(1) :190-193.

[12) B4, thse i, A AR, F KEZEF MG S EERS
g R B E R R[] AR Y EF I,
2012(14) :2651-2653,2671.

(BIBERE, SRM,EHZ,F KEFZEHMERERK
s fig Fo— FACROK P 09 oh [ T].01 R E 25,2013(12) :24-25.
(14148, 508, REF 5 R BEF st & 0BT H
i w47 AR R[] 540 P & 25 ,2018,31(6) :20-23.

(5] B2E, SRM, 82,5 KEFZE S M RERR
e —BALRAK-FFwm[J]. L &R E%,2013,53(12)
24-25.

[16]30 & 4% . & 3 55 2 A 4% JRogm KKAy /) S48 5 4K &
PBBK/Akt 1z Fi@ 5693 D]. = & & K ,2018.
[(17]FFR,FLL, 24F,%5 R F B # Smad3 K H Bk
DROEBEZAMEBZIRM[T]. FRsh A F 5 E 22,2003,
20(1) :11-13.

[18] Salve mini D, Riley D P, Cuzzocrea S.SOD mimetics are
coming of age[ J].Nat Rev Drug Discov,2002,1:367-374.

[19 ] Friedman J.Fat in all the wrong places [ J ] . Nature, 2002,
415:268-269.

[20] Day C P. Steatohepatitis; A tale of two “hit” [J] .
Gastroenterology , 1998 , 114 :842-845.

[ 21 ] Rodriguez — Porcel M, Lerman A, Best P J, et
al. Hypercholesterolemia  impairs

myocardial ~ perfusion and

permeability : Role of oxidative stress and endogenous scavenging

(F#% 317 W)



@a:ﬂ%&l

TROEBRR

AR PCO S8R 154y T8l i SE A Ak 46 i — A~
HEREY, B A TIERIGEERER S T
Il H 2 BRI 28 e 5 i A Y NHG, IR I 114 3k
Ay, Uk, il MDA Fi1 PCO & i [A] 422 2 it 48
FERHOIR S T HUA Z W B2 . SCE 45 R oK,
SRR/ T MDA (PCO 55t , BLAG FEAROBE FR I /)N
BRI 40 A 7 530 A% IV T

SOD Fll CAT J&A4 Py 5 22 i bt S AL i, S 18 15 AL
1A 1 HR 3 T 3 P AR A A TR R B I MR PR e A
LIRS SR E LB PERE IR ™ R /N B
1 SOD F1 CAT 35 P4 . 35 B IR, 2Lt =5 BREE B vl e
AW XSAAR P B E B BRAE T, v A i AR,
FETT 2 s AP SOD il CAT 35 P, X Al A 2 HAR 3
W PRgve /)N BT R 05 AV E FH AL 2 —

5 FRR AR SCEGWEoE 1 A SRR U TE AN R
FEE T X E S AL 5 455 46 A B bt Sl AL B S P i 2 T,
TEW] T 245 BREE A b 25 G P /) BRI I A3k
B, R T BT A , X TR S A 4 B W 10 2%
FAVET  3X— 2510 24 SRRTE S BRI AR (i &
AT R AT L T T 04 T 1) RS (B R — P T
T, U B ol X A L

S % 30k
[ 1] Upton, Roy.Stinging nettles leaf ( Urtica dioica 1.):
Extraordinary vegetable medicine[ J].Journal of Herbal Medicine,
2013,3(1) :9-38.
[ 2 ] Guil Guerrero J L., Rebolloso Fuentes M M, Torija Isasa M E.
T.Fatty acids and carotenoids from Stinging Nettle ( Urtica dioica
L.) [ J].Journal of Food Composition and Analysis,2003,16(2) :
111-119.
[3] 75, FAbdd, X3k I A FRER RSO A
a0 Lk ,2011,32(2) :95-96.
[41FF3&  F22, RAAL 5 AT FERILZETRASAE
B g AR [T B TG A 5 4R, 2010, 18 (5) -
547-551.
[S]FR-AKRER, Hm, 5 —AHEET TR
R T K A R [ ] A T kA, 2007 (12) :213-215.
[6]0nalS, TimurS, Okutucu B, et al.Inhibition of a— glucosidase
by aqueous extracts of some potent antidiabetic medicinal herbs
[J].Preparative Biochemistry and Biotechnology,2005,35 (1) :
29-36.
[7 ] Petlevski R, Hadzija M, Slijep ¢ evi ¢, et al.Effect of
¢ antidiabetis > herbal preparation on serum glucose and
fructosamine in NOD mice [ J ] . Journal of Ethnopharmacology,
2001,75(2-3) :181-184.
(8140 %, T3, 2K . FIREM KN AAF BT
[J]. 2 AL E%,2014,27(5) :1024-1026
[91R¥F, 28 E,RW,¥ FhsmLAMAERGHL[]].
BT R F S AR IR,2008(2) :164-166.
(E4x% 312 ®)
activity[ J].J Am Coll Cardiol ,2001,37(2) :608-615.
[ 22 ] Petta S, Muratore C, Crax A.Non-alcoholic fatty liver disease
pathogenesis : The present and the future[ J].Dig Liver Dis,2009,
41.615-625.

Vol.40,No.11,2019

[ 10 ] LaganiV , KoumakisL., ChiarugiF , et al. A systematic review of
predictive risk models for diabetes complications based on large
scale clinical studies [ J | . Journal of Diabetes and its
Complications ,2013,27(4) .407-413.

[1)3AR, T T, 5L, % MARABEIT R R 55
Ar[T]. 5 A e gk 4 &,2014,10(1) :42-43.

[ 12 ] BrouhaS S, NguyenP, Bettencourt R, et al.Increased severity
of liver fat content and liver fibrosis in non-alcoholic fatty liver
disease correlate with epicardial fat volume in type 2 diabetes: A
prospective study [ J ] . European Radiology, 2018, 28 (4 ),
1345-1355.

[ 13 ] Mohamed] , NafizahA N, ZariyanteyA H,et al. Mechanisms of
Diabetes—Induced Liver Damage : The role of oxidative stress and
inflammation[ J ].Sultan Qaboos University Medical Journal ,2016,
16(2) ,el32.

(1415 T A 4 -2 B RAH R AR TR G R AL 6 B
RID]. KR 4 AR K 52012,

[15 ] Mazzotti A, Caletti M T, Marchignoli F, et al. Which
treatment for type 2 diabetes associated with non—alcoholic fatty
liver disease? [ J].Digestive and Liver Disease,2017,49 (3) .
235-240.

[ 16 ] Golalipour M J,Ghafari S, Farsi M M.Effect of Urtica dioica
L extract on quantitative morphometric alterations of liver
parenchymal cells in STZ diabetic rats[ J].International Journal of
Morphology,2009,27(4) :1339-1344.

[ 17 ] Furukawa S, Fujita T, Shimabukuro M, et al. Increased
oxidative stress in obesity and its impact on metabolic syndrome
[J].The Journal of Clinical Investigation, 2017, 114 (12) .
1752-1761.

(18] W #ear , #tF, RIBRE 5 2ok F AT H S 42T 2 AU SRR
KA MG R EER[]]. A% T A3 ,2018,39(11):
297-300,313.

[19 ] Ahangarpour A, Mohammadian M, Dianat M. Antidiabetic
effect of hydroalcholic Urtica dioica leaf extract in male rats with
fructose—induced insulin resistance[ J |.Iranian Journal of Medical
sciences,2012,37(3) :181.

(20 | FRARAR, SR B4, 8RR, 5 . 2F 5 2ot o R LB EAE A
YR R[]]. s T kA3 ,2016,37(23) .338-342

[21 ] Coudriet G M, Delmastro— Greenwood M M, Previte D M, et
al.Treatment with a catalytic superoxide dismutase ( SOD ) mimetic
improves liver steatosis, insulin sensitivity, and inflammation in
obesity — induced type 2 diabetes [ J]. Antioxidants, 2017, 6
(4) .85.

[22 ]34k, 2 &7, 4 Al , 3 et R B2 2 AR JRBAE A
KBAF MG EFAER[T]. A& T b AH,2016,37(8):
340-343.

(23] 2 A&, w k3s, T 5,5  HEMIH o F) 2 F A
B T A B3 I B i) R b6y Fom [ T] A % Tk
#3,2015,36(14) :363-365,369.

1111111111111 1111111111111 1111111111

(23] B3, hm, &=, % ZRMict &% iR %
oo g % 20~ [T ] 58 0B E K 5 4R ,2012(2) :43-48.
[24 ] Pessyare D, Berson A, Fromenty B, et al. Mitochondria in
steatohepatitis[ J].Semin Liver Dis,2001,21:57-70.

2019 114 317



