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W E: A6 HIERHE £B (Enteromorpha prolifera polyphenols, EPP) *F 2 A4k 7% s R 69 Mg oh 3k, H
B SR KRR ARIE, F ik KT AMA, B ORRRIZIUTE EPP ML, KR AR AL B AT 4
L EPP M4z d; AWAERAEFHEL2AEERDIER, FEBIIA AT axtEa, EATEE, EPP KA
¥4 (EPP-L) . EPP ¥ %% (EPP-M) . EPP &% &4 (EPP-H) . fatxtfém, #4#F 48, M AL
FEASAR, ABRJE Rt fe A AL AR, R AshmER Y, % 4 Aer, EPP-H AR EA 32.16:197¢, 5
fRpEst & L B F £ 5% (P>0.05) . EPP-H 4. R =M oAB ik & A 11.78+1.62 mmol/L, St iBmf g% 2 7
(P>0.05) , HaeRFRADKFHHEATH (P<0.05) , ZE)DRAEEFF. EPP-H 4 AR AAR A AL
B, AN AEE, SHEKTANMEE., HEENREQNEEBRER L FREFRFSHH: 157.36+6.71 Umg,
168.07+1.77 U/mg, 378.14+9.74 U/mg, 1.31+0.04 mmol/L, 19.03+2.01 mU/L, S5# A st AL R 2 F A5
(P<0.01) , HAREMILA 8, Hih =85, LIEEEE, KEABEOIEERGSZ (P<.05) . &ib: #E
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Effect of Polyphenols from Enteromorpha prolifera on Reducing
Blood Glucose in Type 2 Diabetic Mice

QIU Xiaoming"?, GUO Xin'?, HUANG Congliang""

(1.Food Engineering School, Zhangzhou Institute of Technology, Zhangzhou 363000, China;
2.Applied Technical Engineering Center of Further Processing and Safety of Agricultural Products, Higher Education
Institutions in Fujian Province, Zhangzhou 363000, China)

Abstract: Objective: The aim of this work was to explore the hypoglycemic effect of Enteromorpha prolifera polyphenols
(EPP) on type 2 diabetic mice, and to provide theoretical basis for the development of EPP products. Methods: EPP crude
was extracted from Enteromorpha prolifera by ecthanol solution extraction, and purified by silica gel column
chromatography. The model of type 2 diabetes in mice was established by alloxan. The experimental mice were divided into
blank control group, model control group, EPP low dose group (EPP-L), EPP midium dose group (EPP-M), EPP high dose
group (EPP-H), and positive control group. The basic indicators of mice, as well as lipid metabolism and serum antioxidant
indicators, were measured by continuous gastric perfusion for 4 weeks. Results: At the 4th week of the experiment, the
averaged weight of mice in EPP-H group reached 32.16+1.97 g, which was not significantly different from that of the
positive control group (P>0.05). The fasting blood glucose concentration of EPP-H group was 11.78+1.62 mmol/L,
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and there was no significant difference between EPP-H group and the positive control group (P>0.05). EPP-H clearly had

significantly improved both the glucose tolerance (P<0.05) and the abnormal glucose tolerance of mice. The concentrations

of superoxide dismutase, catalase, glutathione peroxidase, high-density lipoprotein cholesterol, and serum insulin levels in
EPP-H mice were 157.36+6.71 U/mg, 168.07+1.77 U/mg, 378.14+£9.74 U/mg, 1.31+0.04 mmol/L, and 19.03+2.01 mU/L,

respectively, compared with the model control group, it was significantly increased (P<0.01), and the contents of

malondialdehyde, triglyceride, total cholesterol and low-density lipoprotein cholesterol were significantly decreased

(P<0.05). Conclusion: Polyphenols from Enteromorpha prolifera can effectively improve the basal metabolism of type 2

diabetic mice and repair the peroxide damage of diabetic mice, and may play a role in lowering blood sugar.

Key words: Enteromorpha prolifera; polyphenols; hypoglycemic; efficacy
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HR LB RS LOE . A SR LR a8 M A T
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FeEEACITER AL, WOBE RS ERRE R RS L S e UL
BAEM E R PRI B R R s o 2021 41, 4
BRBAE A M 552 951 B R 9.1%, NESIA 4.64
A2, TTTE] 2045 47, 3X— L BPEE RN E] 10.0%, 2494
6.4 fZ N, Hoip, 2 BRUEIRFFZ 5 90% 22471, 2 BNk
PRI A 9vs R IR R Z2 2 F T oK A6 &4 . = BB i i
BRI SGE shipe = 1A TG 2D IR, FRe 2Bk
G BRI EEELLE GE, R0 = 5 2%
B I ZE AR, BB K- 55 T, 2 8
WEPRIG TR YT E A FREIRIEFZA= e . —H RUIR,
WEMBE S LA K, o BEF BRI AR . N-m 2 b
B FARHMEIF . GLP-1 2R sh712E | BRI E 52
P ABLL 25 A BBt . RIWEFZ IR T AEAEER
B, BB & BT FEBERE IR E R I R R T 2454,
X RIG R Bhiay T HoAA i

W& (Enteromorpha prolifera, EP) X 4 &3¢, 72
A2ERE W R B, B L, R 241
ZH A, FELAAE IR SO 2 Sy IR, PRI AT A 2453
MZE WM ER G E, HA) W, &S
WoKAEEY) . TR MLET4E . E LR . NG . 4k
HMEZF PR, CRIT AR E . R
TR W E TR, AR - T T A
WFSE, TG : W WL H S 25 B oel 12| By
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SIS RN 2 5O SE T I, AT S B 2 FE AL
538 Ry FLRE U DR IT 5T, Bl P A MEE DLHZIE

ASBIFFE AWF 5 A R, SR BRI AR | 48080
Hedn . A INEFE NG, RERAR)EHTIRVE . WA
RS9 B 5 2 B A &, 30 2o D 40w e 35 5 5
57 2 BUBEPR G /N FRASE AL, T ST 8 & 2 X 2 AUBEIR
I/ IS BRUSAE IR FH B AR DA R PR i A2 A0 7190, 3407
FIRIF 85 22 W0 00 R INUBETS 14 P Ak S AR
WL, B B P IFHIF & LR &R HER, Xnl g
J7 2 RO GRIGHEALHT Y UL RIUEUHS

1 MRSEE®
1.1 MR

TS 77 AmEEE R, 2022 FE FIL
3K 6 JEISHEYE/INER 60 5L SPF 2%, I [ i3 s SiEse
S YA BN =) (SL88 sh i al ikE5: SCXK ()
2022-0004), shHSEge H 04 ITA B ERR T TS TS
[l 5% T2 56 2 4 el FH AT B2 00 5 o DN 2 X 71)
& AR TR A Hm = e e iEGR AL e
[ P 52 155 B . MDA 350 6 IS 8 B 2 P i a2
TR A A R R A 0 R & . CAT iR &
SOD il & . GSH-Px il & @ sty T2
WFFET; % 2R ELISA M ialivl & Bigiant A4
BIHEA BRI 75 PUSMERE  Sigma 2N H]; #8055 45 A

IV E 25 A7 BROSF]; a1 B s
AR A B HA RIS el 2G4 ke
AR A

1-15p E.00L  FE[E Sigma; 584 OneTouchUltra
MY 5BV T]; DK-S22 [HIR/K IS iR
SEIIR AT IR T AL204 B TR Mg ih-4E 4
A (1) A PR F s KQ3200B #8745 S 1f BERT
EL LT A AR AT B2 7] HH-4 20 H IR /K R
[ 4 Hy, 257 FR N 7] ; DF-101S 82 e iR #ims 1o
WPl AR TR A BRA .

1.2 SEWHE

1.2.1 WMFEZWAIIREULIIE  BUF S5 S ke
VEE T, 70 °C 25604 F Tt 100 Hiff, B 100 g
WFE AR 55% SRR EE 1:30 $2HC=IR,
UK 2 h, RS- ORI e 4R 2 L BER0), 45 °C fE R
FAF FHEROR G 201 FHAhEEAEE 24 h TG, WsE
TIPS Z W KA o o W 2 Sl bR A A
JEWTIEBEMG, i RAE N (60 emx5 cm) SR FHIBIESEAE,
BRI EE S 4.6 mg/mL, YEBIEE 1.0 Bv/h, |
FEZ )5, SR 8 £ BR-H BsAA 280 B PR, T shiAHZE
J%H 100% 218 ZLBRZ T IES] 100% FFEE, PRl
LTSRS, VR AR VR R TR S A9 BN 55 2 e
AU, =20 °C RAERS .

WFE 221 B fe 0 >R FH SR FH AR AR- 3 522, B il
PETIRFRER 0.1 mg/mL, ZR )543 BIFLBUA [E)AFR
PIFRER T 10 mL EL 48, A 1 mL A& AR-15 a0
A, FE43 SV 10 min Ji5, FEAIIA 2 mL 75 g/L Na,CO,4



- 320 - £ Tl B4

20244 1 A

WU, 7E 70 °C 7K By TP AR 10 min J5, ¥R AT
T 765 nm ALIMTERSGEE . LABOSCIE AR, ICE
TR i mg/mL AEALBR, 23 HlbRvE 2 I A5 2 [[]
T FE R y=85.196x+0.02(R?*=0.9991), £&M: 5 24T,
oA x WPEEE TIRWE mg/mL; y NBOGHE, WFE £
Py P2 B0 b R 7 R I ARl B
B 2 A%,
WS 23R (mg/g) AR :

Y:M £ (D

m
Hrh: C W &, mg/mL; V HFE Z WL HL
WA, mL; m W T30, g5 n AR EL
W Z WMol B AT

%Hﬁé@fﬁ(%)zgxmo % ()
. m TR PSR BT, g; M RZoniB e

B, g,
1.2.2 /NEUBIRIEE N, 5452507 %8 PR R /N B
60 HAMFEZE 7 d, AR 24~28 g, ZSPIEIR 22+0.5 C,
FASTHEREE 50%~60%, YR/ LG 4% 12 h, B2
T AR, SRS A LZEE 10 HAE R 2s Pt R )
Fe (B 8 HAE 2 XTI, Hgy 50 HU/MNEL
$& 35 mg/kg my, P 5 BT ST DU AR E I U, [H] FE
1 B, B30 3 K, 25 FAXTREZH 13 5 S AR B R OK,
RIRFESEEFFE 3 R, /NREEE 12 h [ 8E b
=T 11.1 mmol/L /)N EREA 724, FIBRAET K i 4
AFFEESR 8 K, JLa i) 42 H 2 BUBE IR /I
FRASSR . e BRI 4 40 /N EREEHL S % 5 4.,
A2 8 H, BV AAUZH X HE4H . EPP-L 4. EPP-M 4 .
EPP-H 2l . BHMHXT R (R FN554%) o
KEHAFRBCTF & ZREAh 1 g InZEIB/KEcH] 20 mL
FESIAR, IATHEZS . 25 FAXHIBRH (FE'H 100 mg/kg
my AEFRERK) | BRI REZH (BEH 100 mg/kg my, A=FT
oK) EPP-L ZH(#H 150 mg/kg m, EPP). EPP-M 4
(J#H 300 mg/kg m, EPP), EPP-H ZH(JEH 450 mg/kg
m, EPP) . PHPEXTREZH (FE B 300 mg/kg my, #& 51 5%
)P AR FE 0.1 mL/10 g my, ', ] 45 8 FRE
1R, IFI =3 I IMUOBEHEL, E2E S DU S, 258 12 h,
Z TR RRTE, BRAEB ML, 7E 3000 r/min, 5 min £514F 25

MR I, —20 C LRAF, DA E 25T b5 o
1.2.3 /NS IE O S 23 I OB BE i e SR8
W a) g e s/ N BUAR BT ARG B, 43 50 2R 25456 1.
2. 3. 4 ELEHREEEE 12 h ANESK I E 25 I DBEE
1.2.4 /BT IR A 45 0 ik % & (Oral glucose tolera-
nce test, OGTT)IA  /NEIMEFRIUSESSAAT 1 K, 2%
BAREE K 16 h J5 R i Wk R 1 P g i A 2
(0 min 18), & H/NBRIEREEST 2.0 g/kg Glu, Aig44E
OneTouchUltra IMBEF 533 %2 45845 0. 0.5, 1.0,
1.5, 3.0 h MUK & &E, 2 BESCRHR [24-25] THE OB IS
[A] il 2R T AR (Area undercurve, AUC)
1.2.5 /PNREAAEIERRIE /NG RS FE oK
S Byl =g ( Triglyceride, TG) . J&L AH [# i ( Total
Cholesterol, TC) . PN __f% (Malondialdehyde, MDA ) .
1ER%% B ig 25 1 BE [&1 1% ( Low-density lipoprotein chole-
stero, LDL-C) , 4+ bt B ik i & 1L 97 ¥ ( Glutathione
peroxidase, GSH-Px) . i fbL & [if# (Catalase, CAT) .
H A ALY AL il (Superoxide dismutase, SOD) A =5
%% % g £5 A AH [# 5 ( High-density lipoprotein chole-
stero, HDL-C ) ¥ B 40 i B UE BH A T4
1.3 HiEasE

BRI bR 22 (X+S) Km0 2RI
Microsoft Excel 2007, DPS 7.05 %14 3£ 17 % ¥8 43
Bro P<0.05 FKHI2E574 WEFTE, P<0.01 R 22 554K
R,
2 HBR57h
2.1 HELEMHERGERSHE

FZ 1.2.1 SE 7 iR BOT A W & Z )%
S 21.80+0.11 mg/g, ZehE AL EHTIR VMR H £ 12
TR - FH AR Z2 0 38 R 0 )i W o 22 My 4l 3 bl Sl AT
Y 25.63% H 1 5] 83.64%, Ui WAL KA JZ ML HE
SR RS 2 Sl
22 FEZENTERR/ R AERSMN

3R 1 Al 5, WA T G 45 L s sl /N RAR 5
25 PN BELH /N BRUAH Ee AR S A, 45 S0 9820 /N FRIACER
L5 () FRZH /N BUAR S A7 AR B 25 5 (P<0.01),
] BB IS5 DU A B NE B E A IR IR 5y B 4 if S
B 2R 51T REREARIE 1t/ N BRI 73 A 25 6L, 3l

K1 WFE Z RGN AR E A2 (XS, n=8)

Table 1 Effect of EPP on body weight of diabetic mice (X+£S, n=8)
15 /NEUATE (g)

AR TR 1A 2JH] 3JA 4J7
=Py 26.36£1.02 27.13+0.82 28.64+2.11 30.43+1.84 31.82+1.92 34.24+1.61
TN R 26.52+1.25 25.81+1.46™ 25.66+0.75" 25.36+1.36™ 24.83+1.23" 24.76+1.15™

EPP-L 26.58+1.16 25.31£0.86" 26.42+1.04™" 28.37£0.97"* 29.07+1.08™ 31.35+0.85""
EPP-M 26.63+0.89 25.46£0.77" 26.77£1.09™ 28.26+1.36%" 29.24+1.27" 31.92+1.08""
EPP-H 26.51£1.37 25.13+1.08" 26.69£1.76" 28.85+2.03"" 29.31+1.93™" 32.16£1.97""
FHME R 25.73£1.18 25.07+1.017 27.95+0.82"" 29.03£0.95™ 30.75+0.71°" 32.92+1.02°"

525 IR /N ELA, #P<0.05, *#P<0.01; SR IR /MR L3, +P<0.05, ++P<0.01; 2~ 5]
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/NIRRT R EAET B . SA8 5554l EPP
EYEIT )T BH T IEZH A EPP ¢H/NEUATE 1~4 BN SR
BB, Hm i i B 2 ORI R, TR
VAT BRI /N A B S B RAEa 3Ry, A% 9S4 A
Wr e Z W E BIGYT 4 J8S BHT B R & Wyl
7INBUA TR SR X BE 2 /)N A AR TR YA AR
2253 (P<0.01), Ml RESEZ 29 WETT e /N U 25
AT BEFS 2B R A A I E F AR B NP7, X —4%
S5 ST 2520 B4 R
2.3 B ZERTHERR/ R IR MAERI R0

25 WG B S S B AL IUORRA G 38 B9 B 22 48 A Y,
RS 2 A, 8 DU SR M IE AR /)N BRA0T 4 25 I I A
e B H RS =5 T 25 I X B ZH, 4.98+1.13 mmol/L , E.
A 3 22 5 (P<0.01), Ui IAREPR /I FEER o o
AR SRR & Z W BIGYT 4 J8), BHPHEXT AL |
WIS Z 2 /N BRI INUBE R B X8 2 S Rk 34, BRPHEXT
RRZH | WP W e/ BRUES I OB SASRIGT REAR EL T
[ 25 (P<0.05), Hirp EPP-H 4H /N FL2s I Bk 3
A 11.78+1.62 mmol/L, 5 BHM: X HE 20 /) B2 18 Mo
HREE 11.32+1.89 mmol/L 23T, 156 A R 4H Rpi sl SR 3k
A—, BEARBHPEXTREZH . EPP-H 21/ FL A5 S b
TR B IA fk, (HJCIRRAZ 3|25 A X REZH /KT, Tl fE
2 F T U AR R E 380 )N BRI %) A IS AT 3 e DR 380
TCMKE BRIURIRE AT, DA _E S Hr 2B 8 2 1
HEA B PR IPG /IS BRUMUBE T v, AT B 58 1) A IR 4
o Huang 25050 tHUESE THF & PAAEZ I &Y
Ak S AR A R UBE, T as B I e
24 HEBEZERHERR R ORBEENEN S 285200

MR A T 2 e AT LAA o 4 250 A 38 9 8 7 e
SIBU R 3 AT A, 525 6T BRZH AR Eb, AR X RE 2]

71N BRIV s 33 ) AT 28 B e 25 B 1) 14 25 I i B 2
AUC #5825 FH5, b S i e 2 (P<0.01) . A5
U F BR2H /)N BR i BE Wk % A 30 min S5 35 32.32+
2.13 mmol/L, B/EZ381 FFE, /2 180 min J&/4ik 24.32+
1.77 mmol/L. LAY R 2H /N R4 8T T phi £k i
FLAUC g 54.75+2.97 (mmol/Lxh), (B 25w
F(P<0.01)Z5 HXHEZE AUC B4 21.73+3.37 (mmol/Lx
h), F AR B ZH /)N BRART 25 i i 52 i 7 4 25 B AIK,
H BT S . SRR REZH AR EL, FEE 4 e
WFE Z2 My 20 /N BRI 1 S e 2o s 45 B TR =79 5t i) i
W BE K2 AUC 3 W 35 K% IR (P<0.05) . EPP-H £H
AUC K 41.23+2.27 (mmol/Lxh) 5HPEXTREZH AUC
[ 39.78+2.92 (mmol/Lxh)3ET, N REEH TH&E £
VAR T T 757 2 WS SBCRI AR, 310 P A B AT 2 b
[F) B AL 35 T 96 2 AT, WY R B AR, 5
Lin 5B g 4 I —ak, DA LS5IRER, s 2 mWie
T BT/ N BRI A 25 BT 52 B ) A1 BLAT — g K U
2.5 B SRR EIE R RS R
IKFEHIF M

F R EFIAE B A S B HUAR A IR H A Gt
FHAEH SERAIVEAR, (0 2 — 25 /Kt i ast, GEREER
MU AT S5, T 8 ) FR B 8 S g, 23 %) A= ) 5L
F—Le B A A A S B 3, HE A T fe s S
ML LA FI D BE & r= AR AT R, SOD
CAT ReTHRAE YA FIRACE R b = A AT 34
i1, MDA AR RE BT A0, vl I BRI R
g AL RE EERY, Hong Z5PY & #l GSH-Px 1] L)
8 I HH UG PR AR -OH 375 & = A Y iR i it S Ak, A7
P AN LS A AN D BRI LR . IR B ARSI R PR

2 WA LIRS I MR BE 520 (XS, n=8)
Table 2 Effect of EPP on fasting blood glucose in diabetic mice (X+S, n=8)

415 AR B (mmol/L)
VIR EE 28251 4 242)H Y243 4 2haf

e EPapi 4.98+1.13 5.13+1.37 5.26+1.98 4.97+2.07 5.23+1.94
TR XoF iR 20.12+0.98" 21.36+1.43" 22.58+2.13" 22.87+1.87" 22.71£3.25™
EPP-L 19.73£0.86™ 18.69+1.38"" 17.38+1.29"™ 16.98+2.04"" 15.82+2.68""
EPP-M 20.16+1.27" 18.81£1.97™ 17.13+1.67™ 15.84+3.12"™ 14.44+2.51™
EPP-H 19.89+1.34" 17.93+1.12"™ 16.88+1.41™ 13.57+1.58"™ 11.78+1.62"
FHE X 19.87+1.87" 17.63+1.56™" 15.46£2.74" 12.2442.36" 11.32+1.89™

R 3 WHE SRR /R Y5206 (X+S, n=8)
Table 3  Effect of EPP on glucose tolerance in diabetic mice (X+S, n=8)
MLA# R ) (mmol/L)
205 AUC(mmol/Lxh)
0 min 30 min 60 min 120 min 180 min

25 X R 5.43+1.88 6.87£1.87 6.23+2.15 5.53+2.41 5.37+1.91 21.73+3.37
LT XTI 23.31£2.35™ 32.3242.13" 28.93+2.717 27.63+2.20" 24.32+1.77" 54.75+2.97"
EPP-L 16.32+2.18"" 26.91£2.21" 26.42+0.97" 23.6142.22"" 22.75+2.09" 46.18+3.14™
EPP-M 15.14£1.71" 27.63+1.73" 25.34+1.38"" 22.35+1.79"" 19.83+1.37" 43.32+1.657"
EPP-H 12.8342.02" 25.70+1.407" 23.824+2.42°" 19.62+3.21°" 17.36£0.69"" 41.23£2.27
FH % R 11.62£1.77" 24.74+1.65™ 23.63+0.98"" 19.31£2.55™ 16.15£2.03" 39.78+2.92"*
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FHR 4 AT, 525 X RELLAR b, AU REZH /)N
ELIMYE T SOD. CAT. GSH-Px iif J1 M i 5 2 7K S
W 5 2 F B (P<0.01), MDA ¥ BE AR i 2 FH s (P<
0.01), Ui EAFERIT HEZH /N A2 B e i . S5

BE W 35 T R (P<0.05), HEFIEZN, SOD, CAT,
GSH-Px 1 J1 B JJa iy 22 /K- 325 T 135 (P<0.05), HiR
R SR R/ NS, AR 4 8P, 525 X
PRZHAH Eb, BT R 2H /)N BRUBE S BT A 3 R
(P<0.01), 1iii EPP-H £H /> BB 53 2K -5 BHHE T BE
HAHY . DA RZE SRR, W B Z M aede s IR /s
Fl SOD. CAT. GSH-Px 7% JJ S JHa i 2K, R E:
MDA ¥R, S0 IR /N BRI 0 A 20 R AR
A 3L, BE— R A S HE PR /N BRI e AU A b A
55, XTI HESEWF 5 Z W R AR L = —L720)

£ 4 WFEZEER /D BUTFIEDTEETRARACT R0 (X£S, n=8)
Table 4 Effects of EPP on hepatic antioxidant indexes in diabetic mice (X£S, n=8)

205 SODi 77 (U/mg) CATiE 71(U/mg) MDA J¥ (mmol/mL) GSH-Pxi% /1 (U/mg) JE 5% 2K F-(mU/L)

25 X R 189.64+4.23 197.02+2.03 5.79+0.63 396.25+8.86 22.38+1.68

R X IR 109.37+5.54" 114.08+1.49™ 9.48+1.12™ 273.27+10.07" 14.29+2.74™
EPP-L 118.25+6.86""" 123.0242.13™* 8.42+1.03™ 318.36+£6.87"" 15.38+0.96™"
EPP-M 127.83+5.25™ 136.05+1.58" 7.2740.747 357.32+10.35™" 16.47+1.23"
EPP-H 157.36£6.71"" 168.07+1.77° 6.19+0.59" 378.14£9.74™ 19.0342.01"

P R 151.24+7.24™ 160.05£1.74™ 6.43+0.97" 332.38+11.24™ 19.76£2.38""

2.6 HFESEIERR RS E I, 5 Abo-Shady 4™ FFFE45 4~ Feldman %

W PRYps fR 3 — R AR A ™ 2R B BT I ZE ELE
PR, KHATE R T ZE L SN O - R SE R
JLER, 25 B SRAROR R iR g7 . B3R 5 T4,
5235 X R /B L, BRI REZE /N TCL TG
LDL-C &5 #% 3351 %5 (P<0.01), HDL-C #e R
EREAR(P<0.01), FEHAREIRI X REZED 8 PR v /) BB st
AL BRI AR H &5, HEUIR I 5 .
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Table 5 Effects of EPP on blood lipid metabolism in diabetic mice (X£S, n=8)

205 TCHJ¥ (mmol/L) TG (mmol/L) HDL-C¥# & (mmol/L) LDL-C#¢J (mmol/L)
= poyis 2.81+0.09 1.22+0.07 1.42+0.05 0.91+0.05
R X R 4.93+0.11" 2.61+0.18™ 0.92+0.03" 1.82+0.07"
EPP-L 3.83+0.19" 2.2140.12" 0.910.07" 1.53+0.06™"
EPP-M 3.42+0.16™ 2.07+0.17"* 1.12+0.06™ 1.4140.08™
EPP-H 3.34£0.23" 1.93+0.05" 1.3140.04™ 1.2540.12"
FE M R 3.21+0.14™" 1.83+0.10™" 1.53+0.12" 1.33£0.11°
3 %4 Bl MDA, TG. TC il LDL-C 7K~V B & B A%, i

IZFIR LS IR a. WFET Z W RE NS 2 BB IR
I/ IN BRL ) AT A BN A7 B 1 FITRRHE B A0 573, EA 44y
AR MDA, L8 & 2 e S 4 J8A, EPP-H 41/
FRL2s I IR B2 R 11.78+1.62 mmol/L, 5441 5548
ZH /)N B ZS I8 I OB e B 11.32£1.89 mmol/L KEAS 432
W b, WFE Xt 2 BUBE ARG/ B0 i AR5 =56
AT A S MR, SR /NEUFE B, EPP-HL 47N

SOD. CAT. GSH-Px i JJ M iR &5 22 14, 2= B4
W Z Wy e s i Igvs /N BUAR N BT b Fa b A 24
BRI A3, LI AR as RIS Zma —
RE R IMMEAE FH I 42 i/ B AW AZ 7, ReE— e 12
BE LAt 2 BEPR G/ BRI A LR bR 2260,
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