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B OE. A TUELRT & K RA % 45 (Polysaccharide from mixed Schisandra chinensis and Astragalus membranaceus ,
SAP) 3 fig 4% F 2L ad 8 AR R B AR R AL, KR B Re R A 5 K R (Wistar) & A8 fz 52 B2 |32 5 SAP T #4019
KAFRAKRE LA, 8 BUSHm 2 fiF P b = 8 (Triglyceride, TG) | % f2 & &% ( Total cholesterol , TC) | % 5 £ fig % & A2
B% (High—density lipoprotein cholesterol , HDL-C) A& % & fis & & A2 ) 8% ( Low—density lipoprotein cholesterol, LDL-C) 7K
FLFALE P TG TC KF, A Z -4 (HE) 3 & IR K RIF G 2 5 T AL, Western blot 746 I i ¥ 2 B) B X, 48
*E G ATP 44 & 4532 % § Al ( ATP-binding cassette transporter A1 ,ABCA1) AT X %4k a( Liver X receptors o, LXRar)
Fo Z BE R 4 A& 435K G1 (ATP-binding cassette G1 ,ABCG1) #9 &AL, 4R &8 ,SAP(100 mg/ke) # § 44T 2
F ARG IS E K AR E fE P TC. TG LDL-C RF L BIF AL % TC. TG K F (P <0.05), 2 % 5 hn e 75 P
HDL-CKF (P <0.05) , MEBAFIELAR T I8 AR, K&K R SR fest, FB SAP 254235 T & 05 fe gk K AT P
LXRa ABCAI #= ABCG1 %& & #9 %3k (P <0.05) , % EFTik ,SAP at & fis fe e X FA 91 24998 % e fig 1F A, L2 AE A AL
)T R 5 AR AT A B B AR AT K
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Lipid—-lowering Effect of Polysaccharides from Mixed of
Schisandra chinensis and Astragalus membranaceus
on Hyperlipidemia in Wistar Rats
YANG Bo,XU Zhi-ying, LIN Cheng—cheng, LI He,Sun Jing—hui, CHEN Jian-guang, WANG Chun-mei

( Department of Pharmacology , College of Pharmacy, Beihua University, Jilin 132013, China)

Abstract: To observe the regulating effect of polysaccharides from mixed of Schisandra chinensis and Astragalus membranaceus
(SAP) on dyslipidemia and its mechanism,a rat model of hyperlipidemia induced by feeding with high fat diet was established.
Then the SAP was administered orally to the hyperlipidemic rats for 8 weeks. During this period, the body weight of rats was
recorded weekly. Subsequently, the levels of triglyceride (TG ) , total cholesterol ( TC) , high — density lipoprotein cholesterol
(HDL-C) ,low—density lipoprotein cholesterol (LDL-C) in serum of rats, the TG and TC contents in the liver tissues were
measured. HE staining was performed for observing histopathological changes in liver.The expressions of cholesterol metabolism
—related proteins ATP-binding cassette transporter A1 ( ABCA1) ,liver X receptors o ( LXRa) , and ATP-binding cassette
G1(ABCG1 )in liver tissues were detected by western blotting analysis. The results showed that SAP( 100 mg/kg) intragastric
administration could significantly decrease the body weight, the levels of serum TC,TG,LDL-C,and TC and TG contents in the
liver tissues( P <0.05) ,increase the level of serum HDL-C( P <0.05).Furthermore , SAP reduced the liver lipid deposition and
improved hyperlipidemia in rats. At the same time, SAP significantly increased the expression of LXRa, ABCA1 and ABCGI1
proteins in the liver of hyperlipidemic rats (P < 0.05) .In a conclusion, SAP could regulate the blood lipid of rats with
hyperlipidemia, which may be related to the promotion of liver cholesterol metabolism.
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R D) Sy b i3 R RN . R T RITR L B
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mh AT FHIECREE 5. 22 TOR 1 19 2 PR 2
— AMLIEAA PR PUEAL AR A Y
PESE Z R GG PR, HEAA & 5w FETER SR AL,
BRI RN E T EALETI T AR QR kT
ZHEEA REARRL P AL SR, XS IR IR B
P8 | A 1A g T 1A o A 2 AR PRI S W A AU 11 g
AR AL Y AT W s, R s
IR 5 IR TR R R M =z — . 2HEE
NN EEERUNSr, BAA 5= T B
b BLee s AP N S 2 . IR AE RS
.2 B B C 220 Rl ARG e IS IALAE R BRI TC \LDL-C |
TG 7K, 3G i R BR 2SR [ ms B IR v P HE i, o 4%
JFIE P9I B R, RAAR i o S p A 45 o
Y RAFnRE mASE . 2800, Ak F 5 IR G
WA EBA VT MG VE , i R W . PRI, PR
RN TR T AN B A7 LR S, SR B S0, AT
wE IR RS e IR I E R BB AU, BT 58 LR 1 3 BS
R & £ ¥ ( Polysaccharide from mixed Schisandra
chinensis and Astragalus membranaceus ,SAP) ) FENEVE
JH P HAE AL, S IT &8 B KNS (A B o 42
PEHSARE
1 AR
1.1 HR5{EE

TRT AR B2 T TR T R S 5 v 2h
A B BRI b 25 380 IR A B W 5 (I
8% H ( Low— density lipoprotein cholesterol , LDL—C) .
AH [# 5 ( Total cholesterol , TC) | /5 %5 EE 8 2K 11 ( High—
density lipoprotein cholesterol, HDL — C) | H i = fig
(Triglyceride, TG) i) & Jb 5035 F] Sfc B R B R A
BN F s RTPA 24k A8 B B4 il ) db st | 5
A PR A BR DT AL A Fl ;s GAPDH I X Z (K «
(Liver X receptors o, LXRa) \ATP 454 & 551z H
A1 ( ATP-binding cassette transporter Al, ABCAl) | =
Wil &5 & A %% i 8 G1 ( ATP - binding cassette G1,
ABCG1) #iifk 7L ABclonal 2\ &) ; M Wistar K
Bl AA%IE S : SCXK (7 )2018-0001 , {4 JFi & (200 =
10) g FE Al 40 L A1 v B8 1)) 0 43 BC bh DL 2 2% SOk
(9] KHEACHLESNYEARGRITAELN T

5418R B ZRES .0 WL T8 [H Eppendorf 2% Al ;
Infinite M200 fiikR{%  Hi 1 Tecan ££ 4] ; PowerPac %
Western blot HLKALFIE% AL 22 [ Bio—Red 2\ ]
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PS ¥ i #& FluorChem M 12 R 48 x= Protein
Simple 2\ H]  BEFEZERAL L A AERHEA BR A
KDM ZU AR i #EE 1L R Bk A2 da #2875 FR
NS

12 ZWHE

121 HERTF.EERSGZHEORREESEN
B SAPHEREURYEAAR T 52 MBI > wi g dRaE .
By FR A B (1 3, w/w) B e BT RIS BE
LA 45 FEARFRZEAB K, A KDM Y8 i i
1,100 C ATk 3 h, i Zhigi smoriz i, Sk
U UE R , FHEFE 758 KA AR UE W (70 °C) U Fh
W, RENE A 95% £ s S L TELC U )E Sl 75% (JH
WOk TEI ), 4 °C vKAE BT R B D
(4500 r/min, 10 min) J5 15 3 UL TE H JC /K 2 BE 7
Ui, KIBZE T, 15 2R AR SAP, SR FH R — 8 12 L
LRI SAP O b & T 31, SAP iYAS
A 14.62% ,SAP HE SR 46.34%

1.22 shyscie syl 543 32 H SPF 2% MM
Wistar ], BEHLSF M2 4L (CON) (25 H A 25 4H
(CON +SAP) %2l (HFD) | flbk T 25 IR & 2 hH
VRYTZAL(HFD + SAP) , 3 4 20, 4540 8 ., HFD 41 Fil
HFED + SAP £H ¥4 % A i I8 re Ak e 372 355 5 v IS ILRE R
U . [E]HT, CON + SAP £ F1 HFD + SAP ¢ L) i
H AL T SAP(100 mg/kg) , CON £H il HFD [ %4
TR FRIE K, B H 4525 — R, Fr4E 8 i, /)8
TE SRR BUAER

1.23  KEIMIES TC . TG LDL-C #1 HDL-C & &
BYIE B — IR 425 12 h Ja X R B AT & Bk R
Wi, 22 1 = 3h bk B i, &5 0> 10 min (3500 r/min,
4 °C) WML o R AR &I 52 K UL iE # TC |
TG .LDL-C f1 HDL-C & &,

1.2.4 KREJFIES TC TG &l il KEa
SRS , 5085 BT IE, F 4 °C v i 28 B AR /K Be i,
TEUET T 5 TR ATAE—80 CukFE  , I3 —F 4y T
HE AR . B 100 mg RERITFZHEZE, InA 9 1%
AR A BRER K, il 10% JFLH LR 593K, SR AR R &
ERBEHFHLIH TC TG & &,

1.2.5 HAUERSME HHTAHALUS IR A1
FEHFHLUE A 10% P4 K S R v e, 5
A S, VIR BE LY 5 pm U 5, #4795 R
K- rerge ' F Wi T WS T4 B A
1.2.6 Western blot 4387 4 2 P g 40 il 750 Jin A 2
RIPA & 2w (1: 100, V/V) IRS] e FHF 4L
HEEHM ., BU50 mg K FRITFHEL L, A 450 L fid
PP EH R TR IS ME T, B, I B Tk 24 1 he 3
o> 10 min (12000 t/min,4 °C) , B |-, ifid BCA 3
M E 3G W AR IR o AR FUBTRE & 2800 5~10 min
i HAR P, ] 10% SDS — 5 VN s POk I 58 B8 40 85, R )5
F:7 %) PVDF I, G IREAE 5% WG4 95 151 2 h,
RIS 45 W 5 $iT ABCAL LXRa F1 ABCG1 A E &
12 h(4 °C) . WA TBST Peisk =K, 5K 10 min, #&
JEPEZER T S5AHMN W —$HT(1: 5000, V/V)iEE 1 h,
A ECL RIGHE , TEAL2E & G AR AL 2% W5 45717
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FEHAER 5 K B 43 M R R4S H B0 EE B0 AR X
Fikim R EMWEH/ NS GAPDH £iR,
1.3 EiEALIE

3 FH SPSS 20.0 3R #EA G824 04T, SE e 2
DISE-E%0 + bR 22 (X = SD) o, 9 41 8] b4 R
BN EZERL KT, P <0.05 Rox B B EE
225,
2 RGN
2.1 SAP & REMfE KX REER M

B 1 s 45 4 S92 56 R B A AR B AR A I o K2
IS FFARET 4 R R [RR T T, KEREIE3
JEIN, 5 CON 4 b4k, HFD 21 < R 8 39 in (B I %
EVEFES . SZEGY 4~8 R, HFD 4H K BRAAE B3
F CONZH(P <0.05), FH HARFEFrL: T, X556
RS OBIF ST 45 R — B, RIS IR IR T R BOR
B EE 401 .

5 HFD 4 85, 24 SAP 3577 6 JEIRt, HFD + SAP

Thonw

iM% TC . TG K LDL-C /K5 & ZFHFEK (P <0.05),
HDL-C 7K 21 in (P <0.05) , 285 SAP 1] DLk
S B IUAE K BB I Ag 8 . Rl F 5T & 38 CON +
SAP 2l FEUfLHS H TC . TG .LDL—-C & HDL-C /K3
5 CON g bh#s, WA B AR fk, & SAP X 1IEH K
ERUIMLAG 7K S TG B s 52 i),
2.3 SAP & BEMEKRAFAE TC. TG Kk F 70

FFIE AL AR A R 60 B2 i, K S AR IR
2 ENR FE IO, th 2 2 nI 1, HFD 20 K U
ZHZH TC A1 TG K- 28 =5 F CON (P <0.05) ; 5
HFD 21 Hb3 , HFD + SAP 4 K AT 4H 2 TC f1 TG
IKOF B ZEHREAL (P <0.05) , B SAP 4P T LAREARNT
U TC F1 TG K W2 N8 BT AE AT DTAR , 22 i
JFAERS A 2R L o
F2  SAP XFREUIFME TC TG K[540 (n =8, mmol/ gprot )

Table 2  Effects of SAP on TC and
TG levels of liver in rats(n =8, mmol/gprot )

HARKRMERMEEAE BFEES (P <0.05), 85 4340 TC TG

YA IS TR B4 358 10, SAP X 55 I8 I RE K FRAAR HE 1 R AIG CON 0.40 +0.05 0.15 +0.02
VER OB BH i . FRAH SAP GEA UM il i ig ik & i CON + SAP 0.39 +0.05 0.16 +0.01
TR B R T, X TE E 4 R BUAR IR B HFD 0.74 +0.15* 0.24 +0.04"
A HFD + SAP 0.52 +0.07" 0.19 £0.02”

600 w7

= CON
-+ CON+SAP
-=-HFD

200 ~ HFD+SAP

4 5 6 7
N ) ()
Bl 1 SAP XK BUATE AR
Fig.1 Effects of SAP on body weight of rats
5 CON 4 [hig #RE R B P <0.05; 5 HFD 4]
A, « RFREFWE P <0.05;5% 1~2 F 2~3 [,
2.2 SAP 345 RE M fiE K BR i A5 7k T 59 52 i
KimEEE & SHESVUA R A B a0, 8
1M TC TG #1 LDL-C & &3/, HDL- C & & [
&, Ak, ifin % H TC TG (LDL-C #il HDL-C 7K
BN g 18 W v I e A B AR AR . i 1 T
1,55 CON £ %%, HFD £H K Bl L& & TC. TG I
LDL-C 7Kg 34 11 (P <0.05) , HDL- C 7K g 3&
FEAIL(P <0.05) AR h s g IR & G T 5
B IMURE S BUBIAY . 5 HFD 41 Fh4k, HFD + SAP 41 & K

o=

o 1 2 3

2.4 SAP 3475 A8 I E K BR AT A 20 R 12 S O R i
S TR A B 2H S BRL 1 JH R 2H 20 HE 3L 8,435 58 4 &
2 Fizrs, CON ZH K BUAT /N 435 ¥ 2% BT 4 i 8 24539 10
;5 CON 2H Hed , HFD 2l BUAT ifiL 32 5L PR AN 3, JT
AR PN A] DL 2 o, o B A W B AR S o R B9 IR
525 90, 2 BH w25 Mg A AT ol R BT U 7 A s Bk AR
ko 5 HFD £ Fb%5, HFD + SAP 20 g3 N 25 i H i
Vel A% , BT IS5 75 BT AT 00, SR B SAP BT DLy A% e S Ok R
FFREAE BT AL, i X3 16 5 40 R BT e 5 3%a B

i=PA
FIA/‘?); ﬂﬁ o

N+SAP  HFD HFD+S
R W DS

B2 SAP XK BRUFAER B 19 2 m (HE, x 200)
Fig2 Effect of SAP on liver
pathomorphology of rats( HE, x200)

2.5 SAP 475 A5 M %E X FR AT 45 2R o BB [E &2 X 151 40
KEBRIEHRIT

AF X 3244 (Liver X receptors, LXRs) 7E4EHF L4
NEAC T~ i o 5 2 IR B S 2s vh 2o 2 e AR
F™ o HOIE R LXRoe B Ay IFL [ S 52 25, 0T LA Jf

1 SAP XA FUMAEAYF2 M (n = 8 ,mmol/L)

Table 1  Effects of SAP on blood lipids in rats(n =8 ,mmol/L)
Arel TC TG LDL-C HDL-C
CON 1.92 +0.24 0.98 +0.13 0.59 £0.09 1.28 £0.25
CON + SAP 1.89 £0.55 0.97 £0.12 0.56 +0.08 1.30 £0.32
HFD 3.72 £0.51° 1.36 £0.26" 1.90 £0.51° 0.97 £0.11°
HED + SAP 2.45+£049" 1.01 £0.29° 1.02 £0.28 " 1.19 £0.24"
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1.5+
A CON CON+SAP HFD HFD+SAP B
— EI.O- | #
<
- — 5]
o
ABCG 1 | | O i
505 E:E:
GAPDH | G G S— S
0.0 : : 1
CON CON+SAP HFD HFD+SAP
207 151 b gl *
*
T 1.54 jost =
Z 159 I 4 2 0 "
o~ a L. —
< <
S 0] 5
s oo S
o _II n:()5-
0.5 I <
b E-
0.0 B 0.0

CON CON+SAP HFD HFD+SAP

CON CON+SAP HFD HFD+SAP

13 SAP X i i K fl LXRa ,ABCAL Fil ABCG1 35 133K Y )
Fig.3 Effects of SAP on the expression of LXRa,ABCA1,and ABCGI proteins in rats with hyperlipidemia

ok YR s AR P AR 1 Ak it e T A e A PN L T R B AR
o M LXRo 8 FNE S5, AT 3G i 2R Ui 40 5L R ATP
LhEG ST RIGAH S 1 N ABCAL F1 ABCG1 1)
ik, A8 HE I B AR im . PRk, W B AH 4
LXRo PFIRIEATHEIM . 25 R anE 3A FE 3B filfs,
L) CON £ Ih%¢ , HFD 2 KR BRI 4H 21 LXRa & HK
S EREAR (P <0.05) s R m g B AT 2 35 4
il LXRae (9 3RI5, S ECHLNHBEEE M, msS
HFD 2 Fb %, HFD + SAP 2] K AT 4 41p LXRa
FIZRIA R ER (P <0.05) ,$&/% SAP n] fgi@ it i
LXRo (223538 0 AR FE SRR o

WFFEFREH, ATP 45 & & 52 8 111 A1 (ABCAL) 2
JH [ /5 336 %% 32 ( Reverse cholesterol transport, RCT) i
F b SRR T R T, R 4 M PN 4 IE I B O
A 2/3 J&H ABCAL A~ 5197 ABCA1 = ZL(E gEwk
Mg 0 I [ s w) 28 8 &5 11 A — T ( ApolipoproteinA — T,
apoA—1) #%3& , J¥ B8 4 ) HDL-C, 31 5 3l RCT,
Jor s IR ] s ) 3T T RIR, A ST s ABCGI
225 RCT WM S —FZH T, A - Sl
JIE [ sy ] B2 HDL, [ 25 1K 22 g SR AR 2, HE
HARSNT il 3C (& 3D iR, 5 CON 4H Fe4s, HFD
ZHIR ERAFZH 20 ABCAL Fl1 ABCG1 5 /K- B3 B AIK
(P <0.05) ;5 HFD 4 b, HFD + SAP 2 K RUH4H 21
1 ABCA1 1 ABCG1 Z23ik/K - 21 fin (P <0.05) , 32
715 SAP A] fEiE i 875 LXRea, #6111 ABCA1 1 ABCG1
ARk, T AR AR [ B i) 386 1) s
3 it

A TN LR T A2 B O, R IR & 2 0%,
38 3 33 5T v IR R B 15 S 1 R IR ILRE TR BRUASE U SR F 5
SAP X HEACIHZEEL 09 U8 354 F R AL . 4528 WOR
SAP A ik 25 R AR & N I RE R B4R B L L vE B T
TC F1 TG 7K, W55 H WA o UL AR, e Re A i 35
HL, X AR LAE B A B 2 VR ITE . AR, SAP i@

51 9 U R [ AR O A OG BR 11 LXRae , ABCAL AT
ABCG1 (335, fie #1836 5502, 3K i L BR T
e PO Ao B 2l B A I g 2SR fa e S Rt T
RIS PR .

S 3k

[1]Ma J,Liu H, Wang X.Effect of Ginseng polysaccharides and
dendritic cells on the balance of Thl1/Th2 T helper cells in
patients with non — small cell lung cancer [ J] . Journal of
Traditional Chinese Medicine,2014,34(6) :641-645.

[2] % B0, TRo Ade 5 M T 0> R 25 A & A 98 A K af d 4]
AR B A 8 R AR B e [J]. 47 F E,2018,50(8)
9-12.

[3]Cui J J,Yuan J F,Zhang Z Q.Anti—oxidation activity of the
crude cillinerve

polysaccharides isolated from Polygonum

( Nakai ) Ohwi in immunosuppressed mice [ J] . Journal of
Ethnopharmacology ,2010,132(2) :512-517.
(41 E# M S mAEHERARGTRER [J].ERIFR
5 7 £,2006,27(5) :130-132.
[5]Li Z J,He X, Liu F,et al. A review of polysaccharides from
Schisandra chinensis and Schisandra sphenanthera . Properties,
functions and applications [ J ].Carbohydrate Polymers,2018,184
(1) :178-190.
[6] Zhong S, Nie Y C, Gan Z Y, et al. Effects of Schisandra
chinensis extracts on cough and pulmonary inflammation in a
cough hypersensitivity guinea pig model induced by cigarette
smoke exposure [ J] . Journal of Ethnopharmacology, 2015, 13
(165) :173-182.
[7]Yuan R S, Tao X, Liang S, et al. Protective effect of acidic
polysaccharide from Schisandra chinensis on acute ethanol —
induced liver injury through reducing CYP2E1 - dependent
oxidative stress [ J ] .Biomedicine & Pharmacotherapy, 2018, 99
(T 465 325 W)

20204F 5161 317



<@é:§@ﬁil

t® i &

W& A g T A A AT [J]. & &4 5,2019,40 (13)
267-273.

[68]Xiong Y,Chen M, Warner R D, et al.Incorporating nisin and
grape seed extract in chitosan — gelatine edible coating and its
effect on cold storage of fresh pork [ J] . Food Control, 2020,
110:107018.

[69]Shin S H, Chang Y, Lacroix M, et al. Control of microbial
growth and lipid oxidation on beef product using an apple peel—
based edible coating treatment [ J ] . LWT — Food Science and
Technology,2017,84 :183-188.

[70 ]Ruan C,Zhang Y,Sun Y,et al.Effect of sodium alginate and
carboxymethyl cellulose edible coating with epigallocatechin
gallate on quality and shelf life of fresh pork [ J ] . International
Journal of Biological Macromolecules,2019,141:178-184.
[71]Zhang H,He P,Kang H,et al. Antioxidant and antimicrobial
effects of edible coating based on chitosan and bamboo vinegar in
ready to cook pork chops [ J] . LWT - Food Science and
Technology ,2018,93 :470-476.

[72]Huang M, Wang H, Xu X, et al. Effects of nanoemulsion—
based edible coatings with composite mixture of rosemary extract
and g—poly—Il-lysine on the shelf life of ready—to—eat carbonado
1 1

(3% 317 ®)

(1) :537-542.
[8] Wang C M, Yuan R S, Zhuang W Y, et al. Schisandra
polysaccharide  inhibits  hepatic  lipid  accumulation by

downregulating expression of SREBPs in NAFLD mice [ J].Lipids
in Health & Disease,2016,15(1) :195-204.

[9]Du X X, Tao X, Liang S, et al. Hypoglycemic effect of acidic
polysaccharide from Schisandra chinensis on T2D rats Induced by
high — fat diet combined with STZ [ J ] . Biological and
Pharmaceutical Bulletin,2019,42(8) :1275-1281.

[10]&weia, REF, F4%E b Aok T F W % 4 %I B etk
AR [1].A % T kA3 ,2008,11(1) :248-251.

[11] Gong A, Duan R, Wang H Y, et al. Evaluation of the
pharmaceutical properties and value of Astragali radix [J] .
Medicines ,2018 ,5(2) :46-51.

[12]3kse 2 AR, 310 9, 5 . h K B 4858 & o B &
A B A A R e i TLRA (NF-kB K& 69 %0m [J].0 &
RFFI: EFH,2010,48(12) :120-123,
[13]4F R, 23hRE, LAEE FRSBERRALFN G ZRAAL
[Tl B m A A4 & ,2013,29(4) :350-352.

[14 ] Cheng Y J, Tang K, Wu S H, et al. Astragalus
polysaccharides lowers plasma cholesterol through mechanisms
distinct from statins [ J].PLoS One,2011,6(11) ;:1-9.
[15]Wang Y F, Yang Y F, Cheng B, et al. Protective effect of
Astragalus polysaccharides on ATP binding cassette transporter Al
in THP-1 derived foam cells exposed to tumor necrosis factor—
alpha [ J].Phytotherapy Research,2010,24(3) :393-398.
(16130, JLR #, FHW 5 Bk T R KRS SRR A
sy RGO B AR AT B4 a9 SR AR R [T ] RS At 52,2017 ,38
(2):278-282.

Vol.41,N0.16,2020

chicken[ J ].Food Hydrocolloids,2020,102 :105576.

[ 73 ] Pabast M, Shariatifar N, Beikzadeh S, et al. Effects of
chitosan coatings incorporating with free or nano — encapsulated
Satureja plant essential oil on quality characteristics of lamb meat
[ J].Food Control ,2018,91:185-192.

[ 74 ] Fernandez—Pan I, Carrion— Granda X, Maté J 1. Antimicrobial
efficiency of edible coatings on the preservation of chicken breast
fillets[ J].Food Control ,2014,36(1) :69-75.

[75 ] Rezaei F, Shahbazi Y. Shelf — life extension and quality
attributes of sauced silver carp fillet: A comparison among direct
addition, edible coating and biodegradable film[ J].LWT - Food
Science and Technology,2018,87:122—-133.

[ 76 | Mehdizadeh T, Mojaddar Langroodi A. Chitosan coatings
incorporated with propolis extract and Zataria multiflora Boiss oil
for active packaging of chicken breast meat [ J ] . International
Journal of Biological Macromolecules,2019,141 :401-4009.

[77 ] Bermiidez— Oria A, Rodriguez— Gutiérrez G, Rubio— Senent
F,et al. Effect of edible pectin—fish gelatin films containing the
olive antioxidants hydroxytyrosol and 3,4 — dihydroxyphenylglycol
on beef meat during refrigerated storage[ J ].Meat Science,2019,
148.:213-218.

1111111111111 1111111111111 1111111 11-@ -1

[17]& 2,3 £, A8, 5 ABmmEnNTart B4%
B [J]. %545 ,2018,21(1) :28-33.

(18] E A .y- Bt £ stk A - RGBT [D]. KV,
P A Ak A K 2018,

[19] 2% 2,28, 54,5 ALARLFE
BRI BGaRFER [J].F X
2704-2710.

[20]3p R &, o , fritt -, & R b xE F Mg R od %
R et m [J]. & & T kA4 ,2020,41(5) :293-298.
[2L)3ABA, REWK, K777, 5 . KB KGR i sh h A
ves AT [J].F B b 25 4 £,2016,20(41) :3709-3714.
[22] 3834, B AR, RO oF BORA I8 5 B & 36
% (2016 SF153702) [J]. P B JEER 2 &,2016,16(10) :15-35.
[23]Ding Y,Li Y,Chen Q,et al. Advances in antidiabetic drugs
targeting insulin secretion [ J].Current Pharmaceutical Design,
2018,24(34) :3990-3997.

[24 ]Wang S H,Smith J] D.ABCAI and nascent HDL biogenesis
[ J].Biofactors 2014 ,40(6) :547-554.

[25] Tsujita M, Hossain M A, Lu R, et al. Exposure to high

glucose concentration decreases cell surface ABCAl and HDL

I

EaF 3 LEE R A B
% ,2017,48 (13) :

biogenesis in hepatocytes [ J] . Journal of Atherosclerosis &
Thrombosis,2017,24(11) :1132-1149.

[26] 577, # 0 2B & & 4E kAL -T2
BLith T RAT 5 H 58 5% [J].d 8 K F F,2014,54(1)
97-99.

[27]Kennedy M A ,Barrera G C,Nakamura K, et al. ABCG1 has a
critical role in mediating cholesterol efflux to HDL and preventing
cellular lipid accumulation [ J].Cell Metaboliam,2005,1(2) :
121-131.

20205 516 325



