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W OE: BE WSR2 B (apple pomace polysaccharides, AP)W4E IR{% B % (streptozotocin, STZ)
S OME PRI SRR B A A B LB TE 1 o 753Kk B 5 AP St o- MM H AN o-JE K WS ME RO PI R, BT
AMEREAVE T o ARSI AP W67 85 IR/ 7 R 5 0B PR R B, T8 R RS . B ROK 38 A I
JEAE B LR E S . AR K. @R M1k 800 mg/kg AP 6 JHJE, BHIRIG K KA S RKEEA R LK
23 JEL A R R 5 2 7K S 2 AU, TP I R TR D2 2 . P T R TR AR 2 W A VA 2 Wl 28 S (P<<0.011
P<0.05). 21 [& [ (total cholesterol, TC). H il =& (triglyceride, TG). K% 1 fg & 1 1 [& B (low-density
lipoprotein-cholesterol, LDL-C)FIH% X2 & A5 25 11 11 [# i (very low-density lipoprotein-cholesterol, VLDL-C)7K-
N AR, T BE IS 4B (1 1 &) B (high-density  lipoprotein-cholesterol, HDL-C)JK - % 2 FI 7 (P<0.01 =%
P<0.05), JCATSCEE IR R B EALRIOK T o 4538 SEALE SR IRE SD R BUEA W] 0 A R I . B
MERCR, ATV 5l B IA Y R RS 1 D et B S 843
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Hypoglycemic and hypolipidemic effects of polysaccharide from apple poman
in streptozotocin induced diabetic rats
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ABSTRACT: Objective To study the hypoglycemic and hypolipidemic activities of apple pomace polysaccharides
(AP) on diabetic SD rats induced by streptozotocin (STZ). Methods The effects of AP on a-glucosidase and
o-amylase inhibitory were conducted to study its hypoglycemic effect in vitro. Different doses of AP were used to
treat STZ induced diabetic mice. The body weight, food and water intake, liver and skeletal muscle glycogen content
and blood lipid level were determined. Results After orally administrated with 800 mg/kg AP for 6 weeks, the food
and water intake and the levels of fasting blood glucose and insulin in blood for the diabetic rats were drastically

decreased, while the content of liver and skeletal muscle glycogen and the concentrations of hepatic pyruvate kinase
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and hexokinase were obviously increased (P<0.01 or P<0.05). The levels of total cholesterol (TC), triglyceride (TG),

low-density lipoprotein-cholesterol (LDL-C) and very low-density lipoprotein-cholesterol (VLDL-C) were

significantly descended, while high-density lipoprotein-cholesterol (HDL-C) was significantly ascended (P<0.01 or

P<0.05). In addition, it could improve the level of oxidative stress in diabetes rats. Conclusion AP has obvious

hypoglycemic and hypolipidemic effects on diabetes SD rats. It can be used as a functional food component for the

adjuvant treatment of diabetes.
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Hh S SRR 60% A L, K29 20% 0 T
SR ARG AR, i T R g A KSR
&, BRT RES R AR S BER AAh, SERE AT
Wil g 220, HAeardh . A )zl

Z iR NIRRT TP AR B — S B W AR S R 4y
T, HABSE . T, R, bumseApuie rE S
AT, RIS S 4S5 Tz s
FEEYF IR, CHIF R Z R R, HA SRR
1 Z B (apple pomace polysaccharides, AP){#FFY + EAEHTE
PRICT AU Ky s alidb 1, X AP LEIRTTRE RS Iy TEI 1)
gD, B SRR MME A M IR VE A R RGTFE

B PRI (diabetes mellitus, DM)EL i 520 4t R
TR R Bz —, FEERI S MO A0S =8, a0
PR MG I 20, 2020 4F 4R L 4.63 /2 B BEIR
Wi, BOTE 2035 4F, X —H7Hg 2 5.92 2. AR
M A HORE R 250 nSUNRZS 25 W) R e IR 28 245, I
R T 28 SR R s B NS Ab, B T 27 AR R
FEHHEEL L, FHRE A RRFERE HIGYT A E
DM 2P IR S Z—

Htt, ABFFEILED AP X a- & BT TR a-TE 4
‘?ﬂ“@ﬂ"ﬁﬂ]ﬁrﬁﬂ57‘5(%ZﬁEX?%W%%%(streptozotocin, STZ)WBT?
BRI R B ZS IR WS . AT B OB B . TR R
FEAN CUMRA G . TN . I3 AT SR A R S S B
PRV ILRE Mo AR AR/ T, DU 2RI & . o
T FAIE RN AR AL AR

1 MR5ERZE

1.1 #MR5E

SR B Ui T SRV A R, £ 105°CHLAE T
S, MTENLS RS 100 B, fR174 H.SPF % SD KR,
RTE(250420) g, Hl P EZ RSP Lsdc, L83
YFAMHES: SCXK(H)2015-0002,

o-HEBFEE(100 U/mg) . a-JEHEE3.70 Umg), K2
B, KOH(Z M4l . XThil 225 Wi (p-nitrophenol, PNP, 4fiJ¥ =

il

98%) . X filj J& H -B-D- Mt IR 2 FL B FF (p-nitrophenyl-4-
D-galactopyranoside, pNPG, ZiJ& =98%) (IR H R}
BA MR ), STZ(4E % = 98%) . 3,5- - fil§ 3 /K b 1k
(3,5-dinitrosalicylic acid, DNS, ##r4h)dt &R 54
FRSED, B, BUAEER (o tirdt, DO)IRIEARHEA A
F]); EJHFE B (total cholesterol, TC), =% s HAH
% (high-density lipoprotein-cholesterol, HDL-C), H il =
fig (triglyceride, TG)H MR & (18 FF I AR YR A5 (R
Ndl);, WM. CHMME. NAREAW
(alaninetransaminase, ALT) . K 2 & M # & i} (aspartate
transaminase, AST) . y-7~ & Bt 4% Ak (y-glutamy] transpeptadase,
GGT) . i A 1k & W (catalase, CAT) . ## % 1k ) 1 1k i
(superoxide dismutase, SOD), At 1H ik(glutathione, GSH) .
ik 5% 2% Tt BB 44 93 W B 5 (enzyme linked immunosorbent
assay, ELISA)IAF & (db iRl AW H ARG RAF), IET
B, BER AUE . BERR A . BRI AN BRI A
NaCl(4r#rati, Fig2E sepkE AR R R\ ), 4 B B
B, 05 NaOH, Na,COs(7rrali, [ 254 M ikl A
FRONE]); Bl B b (4 = 98%, RUARTE AR AW AR H
FRZA D)

1.2 (N[/KE

HH-ABS-2 £ A0 i /K U 5 (I 430 ROACIGE A BR
/vHl); RE-201D Jight 28 RAL (LS R AR & RA
F); Q-6 EEAMAT LA B T (R T HT LA FRA F);
FZ102 fARIAT My A B LT A6 A8 S BT v AR A B WD)
1.3 SKWHE
1.3.1 FRBEHZHEH &

W3R R R AL IR 1:20 (me: V) U AZE K, 18
80°C/KIA I 100 min, 7ERGEIIA 500 W T AEH 5 min
J&, 5000 r/min(E5.002148 R 10 em)ES.0> 10 min, KR L
T WO RV 45 2 SR AR AR 10%, 7E 4°C F A8 HHIA 3
RN 95% (V- V) LBFEHDUHE, #E 24 h, @7 A
UUE 3 Wilk— L AL ZWRTTE Y o 5 ZHE 8 RV RIS 2
WK, R Sevag L[5 1E TEE=5:1 (V: 1) IBRE M,
BEBHE S E, WE BRI H TR AP,

132 BABAF R AT
KPR B -BilR b e AP M E i s
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MR L 300 I PR ), e TSR G250 3A
SEE AR AR
133 524 F BRAGA-A /K AR AR £ B & 64 ) 7

(1) a-VE KT

S L1 U am ik sh, #5500 pL ERYER
(0.5%, 20 mmol/L BEFRENZE MK, 6.7 mmol/L NaCl, pH 6.9)
510 pL ARIFTRWEE M Z RS S, A 10 pLERE R 1 U
a-TEMBEA L, 16 65°CI W 5 min, LA 600 uL DNS 35
(1% DNS. 12%iAER# 4. 0.4 mol/L NaOH), 7E 540 nm
BN 5 o VE R B G 1, 3 ) A 3

o-TE R B A %= (1 - %) x 100% 1)

HA, A w1 A a3 )X BERE S AR S 20 BRI B
JE I CRE(E . AR IRV A B 1 ) B

(2) - PR T BRI

5 uL o-Hi A RS (10 U/mL, 0.1 mol/L @R
PP, pH 6.9)5 1 mL RRWKEZHEAERIRER, &
37.5°C{#i 20 min; SRJF A 10 pL 10 mmol/L pNPG 1EH
JFEMITE 37°CHRLE % 10 min J5, A 4 mL 0.1 mol/L
Na,CO3 TR L o 78 410 nm A5 BT 1) (Gl il 5
REDHRE, SRAARQ) TR o % BT B S 1

- A WA B TS %= (1 - %) x100%  (2)

FLH A A v )R T HEURE (5 R V8 30 58 A8
TP 5 ARV S A LA BT BB A B Xof B
1.3.4 KRR

(1) STZ if5 5256

etk SD KRR, A R(190+10) g, 1E(22+2) °CHYR
BE L IBEE R 60%+5% FHE T 12/12 h BUBHIIEER . KRG —
JEERR, FAsE A RIESE 6 JH, $0 60 me/kg R 7]
B STZ AR ST, 72 h 5, 258 Mk 250 mg/dL
B R K U TS50 A9 o JERR R X B 20 42 52 4 )51
RATBERE R . N STZ FEHEH 3 d IR, RAZHE
IBITFREEE 42 do

Q)Y LRt

BRI N 54, B 10 B HAARRH I 1.

R®1 KREBHAIZERIT
Table 1 Experimental design of intragastric administration in rats

45 N

NC JASELIE VI

STZ A FER K
STZ+LAP 200 mg/kg /A FE AP
STZ+MAP 400 mg/kg /K AP
STZ+HAP 800 mg/kg {AE AP

PR A ES Yy 42 d, 7RSI, R M
BRI, S M A T IR K o 20645 R
(3 42 d), RESSE 14 h, IREHICRAE MAE, 3000 r/min(E
AR 10 cm) 0 10 min SR, I 7E-70°CH]
TIRE T BT, X R BSR4 AR A i
JUL, FE TV Y A R K Hh e DA 25 BR L, YR e
B IRIAEFEAE VKA (—70°C) R F IR 8250 HT

(3) L 775 Pk 2 2% A

K ELISA 3403 0 5 s e & 25 i AR s
P44 (homeostasis model assessment, HOMA)J# & 24k
BT 5 A M i REL >0 It (0 ot 575 e 15 2R 4351
L mmol/L Fl mU/L 7. SRHIAQ)HH I Z At £k
(homeostasis model assessment-insulin resistance, HOMA-IR),

HOMA-IR= T = ff%”%? 3)

(4) BT A i LR st A 00 5

XF—70°C Y4 Ui 14 - OLEEA AR D5 20 A o ICZHL 21
TA BT R385k 33% KOH /57, 100°CTF ¥ 30 min, ¥
I, A 96% BT, SRS RAE M iAWk, JREvKR
HY& 31, 4000 r/min B0 15 min, FRIGTIRE AR, HHIE
i 5 R PRI B R B B, 460 nm AN R SRRE, 4
R A A S AR Z 5 8RR

(5) PR T il A A 8 P 0

R A0 X5 5 150 T D00 S B e PN T R TR D AR DRl
g o8

(6) ML 775 i Jo &5 F) )

AR PR CR) & 0 L9 TC. TG A1 HDL-C ¥#efiE .
HR A ofs BB PL /R A R, A% B3 i A 11 JIH [kl B (low-density
lipoprotein-cholesterol, LDL-C)/KF-i14% & TC-TG/(5-HDL-C),
M A A% %% 4 g 2 1 IR [ B (very  low-density lipoprotein-
cholesterol, VLDL-C)/KF-H5k TG/SM . Shikits REREfL 45 %k
(atherosclerosis index, Al)#7% H[TC-(HDL-C)]~(HDL-C)'"¥,

(7)Y R U F 4 A I 2 5 i

M3EH ALT. AST # GGT KK, LIKIFIE b3
H1 CAT, SOD FIl GSH-Px 15 1t 2 B & b i i e T
Lioalll8
L4 GEHHH

I SR 3k, SR SPSS 23.0 X HUdE HH15E
00T, R LA S R i i 22 3R o 3l 3 5 22 20k
I WA VRIT AL B IO(E . P<0.01 /R BB W B 25 k2
5, P<0.05 FoR HA B EMEES.

2 HFR55H

2.1 AP B9IB{LMH R
W POKIRIE . O EDUIE M Sevag BB A A4
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BEHI4% AP, AP 153K 8.9% (m:m); LW FIRIE
BR& Ay 5N 78.4% (m:m)Fl 12.1% (m:m), FHEE S &
N 3.1% (m:m)o
2.2 5EYhERKCEYIKIRES XHIEE

PR IA ST 3230 ] - T 1 o 6 20 W i 10
TSR RO A 5 s, NI 2B 28 /1N i 4 2 4 114
WAL R, S b R A0 580 4 FH B 2 AR ],
(iR & N 572 I 1 a = A & i1 1
- 93 it A o= 11 250 Y IR A A 2 R 7 IR s e A 8
Bz —. TEARWIGEH, 1% AP X o-TE KB o- 3 2 BT Y
R A IEYE, 2 ¥E B (half inhibitory concentration,
ICso){H 433K (3.4+0.4)F1(2.9+1.2) mg/mL; i F-RIEHN a-
TENTBEAN - A AL BRI HITEPE 1Cso (43314 (2.120.8) 11
(1.3£0.6) mg/mL. 58] AP XiF - TS BN o 4 20 WL T 10
IR TR, B AP Y a-TEM BN IS I T o-75%
W B 76 2

2.3 AP XMKRRMAE. RYMKBANENF
F 2 BEE T REW) AR 2R DL B YRR

BARSH, BEE ST, Fra A AP BR B 14
ACAE TR, S IEH X AN L, ST BRI AL AE IR T 45
A T A B % (P<0.01), STZ ZHTEFIKIEA
43 ) i 3 (P<0.05) FIAR 123 (P<0.01) & T A b IR 9 Xof Bt
AR, 5 STZ AL, A5 R ZFH(STZ+HAP
2H) B K A 5L 3 (P<0.05) Ml B i 2 s >
(P<0.01), 42T W5 IR X BEZH 4R A B . SERK0,
AP T LIAT N STZ % SR HUK MR A

24 AP MZIEMHE. FREBZFEF HOMA-IR 7KFHY
=AU

AP X2 IS IMME . B A1 HOMA-IR 7K [ 520 4
23R, HIEHMEAMLE, STZ S MBI K RE
i Iy 3R T 2 S0 110 4 0 i) WA S T 5 (P<0.01) o ]I,
PRI X B R BRI R 5 28R HOMA-IR 7K P-4 S 35+
5(P<0.01)0 BRI R BTk HAP (800 mg/kg) 6 filJim, A
SR f 5 FEAR T 25 IR /K SF-(P<0.01), 1T HLAHF T S0 A I
FIPTAK V- BB WK F 05 5 4 BE 2 B 7K F-(P<0.01) . LI,
ZHETT DARRAIGZS I A, o5 2 L

R2 APMAKRMAE. FYFMKEANENFM
Table 2 Effects of LJP on body weight and food and water intake of rats

KEAEg
205 EYHAR/(g/F/d) IR AR /(mL/FL/d)
ARG ZhE

NC 189.6+5.3 326.542.9 19.0+2.6 31.2+4.1

STZ 193.6+3.8 135.9+4.5% 26.5£2.9° 196.6+2.9*
STZ+LAP 195.7+8.2 160.2+2.9% 29.5+4.5 198.5+6.4
STZ+MAP 198.5+6.8 175.8+4.8% 28.6+4.9 190.2+7.2
STZ+HAP 200.4+5.8 153.8+8.1* 19.943.7° 45.2+3.98

T AR SIER AR, AR S22 (P<0.01); " JR S IE R AL L, FUA W52 5 (P<0.05); "R STZ BRI L, HATH
WEM RS (P<0.01),° FR 5 STZ FFAMIL, HAT B#EMEREF(P<0.05). T3, 4. 5.

®3 AP STZESKRE 6 AETHEME. KRS FRRERRSRERIEERNZE

Table 3 Effects of AP on fasting serum glucose and insulin concentrations, and insulin sensitivity index of STZ-induced rats at the end of

6 weeks
- 23 Ji I A /(mmol/L) ST 2 HOMAR
0d 7d 14d 21d 284d 35d 424 /(mU/L)

NC 5.6+0.2 5.6+0.3 5.740.1 5.8+0.1 5.840.2 5.9+0.3 6.0£0.4  25.1+0.6 6.7

STZ 18.5+0.4*  19.1£0.4*  19.2+0.4* 19.3+0.2* 19.4+0.2* 19.8+0.3* 19.9+0.2*  35.6+0.4* 31.5%
STZ+LAP  18.60.4  18.7£0.3 18.8+0.3  19.1+0.3 18.8+0.4 18.60.3 18.340.5 31.440.6 25.5
STZ+MAP  18.8+0.4  19.3%0.5 18.7+0.3  18.5+0.5 17.2£0.5 15.6£0.4 14.8+0.5 28.620.1 18.8
STZ+HAP  19.0+0.4  18.6£0.5 18.0£0.6  17.6+0.5 16.1+0.5 15.4+0.6 13.7£0.2°%  25.8+0.1° 15.7°
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2.5 AP XFEE. AT AR A0 B BEANHE R 7K AV 220

BRI AR J v A7 4 A i 22 X, G A A B
BEAUVFFIE . B, K 2 5500 % 0 4 31 & 26 4 T I0E 0
BN, WAERMRS R H AR . WE
U FEos, B B bR o B I AU A JULOBE D 5 4 40 i
(8.9£0.3)F1(1.2£0.2) mg/g, LT 1E# X B K BL[ 43 %l
S (14.240.4)F1(1.8+0.2) mg/gl. #RiM, 7#l&E 800 mg/kg
AP GBI AL OBEEOK I B R TR B4, 40k
(13.6+0.4)F1(1.8+0.2) mg/g. R & 2 AL HE 40 L P 0l i 5 L,
AN [R) 4L 28 (e T K- 4 B e 5 28 UM . TR K
SR ARG, R R U R o AP X S R B UL AR A
JRAEF A Ve . AP R BE TR Y I A0 85 L b
R fipt RO D A B ) S B, W BB DR DB L 2
Jigs 5 2% S8 SOk R 4 235 SR 0L

or o P ] 2
—n— JJLAE
14 + 120
Cy 15 C
g 12} ) CE
> — >
iy iy
£ 1108
=0t =
- 05
8 -
():I' | | 1 1 L 0
NC STZ STZ+LAP STZ+MAP STZ+HAP
AFEAb A

BT AP XS R BRI STZ J& FPAE A LR IR 520 (n=3)
Fig.l Effects of AP on hepatic and skeletal muscle glycogen after
administration of STZ in rats (n=3)

2.6 AP X AERER B ESFN C MBS K A0

Bk 5% 28 AT 0 5 2 A A1) ) 3R 4R A1 T T A iy 2 56
T R Can S T R A R BB 2 AR G, TR, R
VR AT T R S84 AR R AR T 190 35 SF 412 s 1 28 W R FH % T LA
SRR S EIPT. W 2 B, 515 AR U e [4y
R2(113.5+1.2) . (10.3+0.3) U/g 2 5], AN BR 2H K B
VAT R 3 T R LM S O M 43 0 IS Ok (40.2+1.3) |
(3.5+0.4) U/g F 11 - WEIRIE R BUIRA AP J5, TRTRBR VAR K
TR E 2(95.3x1.3) Ulg B, MRS M BIKE 2
(8.0+0.2) U/g £ [ o AT 1 P Jod T AR 8 At o T i 2 A
V1) DG BTG o 17 A e A R A A MRS S 1 I, A AR
s IR A Y- 98 5T 2 2 I R AR B bR R, TR
BRI PRI, RS BRI RES R

SO RS /IS BUBE & 205 M2 4020 I Ab, T RURE IR K
SRR SRR L 0 PN I PR Dl DR 38 9 3 ) AT S8R 52
T 2 WAL DA Gl 9 N T R R TR S, R AE IR TR
PR 11 ] B 6. 5 8 A I A R St 21 AR S 45
RE I —E, ARG BRI P R PR 56 A 2B 3R
il 135 P A R AR, X M R fR T A X R I R AN UK,
YT OB AP S, TN TR DR R AR ) 55 2 A S
T A P P 0 it R 2 B S80I 4% 1P 10 14 i T AT B T it B ok
R o

112
120 —o- PN A R A
I - BT
10
@ 100 -
= C:
< 18 5
& =
& 80 =
z =
E 102
Z 60 m
/ 14
40 | —
0T . . . . T
NC STZ STZ+LAP STZ+MAP STZ+HAP
IR FL

B2 AP XK BRI STZ J5 JHE U A IR B2 35 i 1 9 38t 1Y
0 (n=3)
Fig.2 Effects of AP on liver pyruvate kinase and hexokinase after
administration of STZ in rats (n=3)

2.7 AP XHEFRTR AR M AS 7K S A 220

Mg SRR, 28U TC. TG, LDL-C #
VLDL-C 1%} HDL-C f#{ik. TC. TG, LDL-C Fl VLDL-C
IR T i 2 LA 5 5 4 e 9 (5 M I ) B L RS
AL Fi 3= B i DR 25 AH S, HDL-C 72 JIH B85 A& 1 JHT- e
(%2 HP R SRR, PTG O I A PR B0 IR 2231,

g nE 4 P, NC KM TC. TG. LDL-C
VLDL-C 7K 78 P B9 Ifi A 7K 43 3 FH s & STZ 41 A9
(2.940.2). (3.3£0.3), (1.6+0.2)F1(0.7£0.1) mmol/L (P<0.05),
Tfii HDL-C T}k (0.820.1) mmol/ . 3% 44 % (0.5+0.1) mmol/L
(P<0.05), KT, 45F 800 mgkg HAP 85 R 5 K Bl
(STZ+HAP )1 TC. TG, LDL-C il VLDL-C 7K &
FIEME(1.820.2), (1.9£0.2). (0.6+0.3)F1(0.4+£0.1) mmol/L
(P<0.05), Tii HDL-C {23 F} 7 %(0.8+0.1) mmol/L (P<0.05).
I ET A, SR APIGYT 42 d 5, BEARE SD KM TC. TG,
LDL-C Ml VLDL-C 7K &A%, T HDL-C KF-F15, Al AP
Xof LG S H A TR VE
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#4 AP XARME TC. TG, HDL-C, LDL-C, VLDL-C 1 Al 7K RIS
Table 4 Effects of AP on serum TC, TG, HDL-C, LDL-C, VLDL-C and Al levels in rats

215 TC/(mmol/L) TG/(mmol/L) HDL-C/(mmol/L) LDL-C/(mmol/L) VLDL-C/(mmol/L) Al
NC 1.7£0.2 1.7+0.2 0.8+0.1 0.60.2 0.3£0.1 1.3+0.3
STZ 2.9+0.2° 3.3+0.3° 0.5+0.1° 1.6+0.2° 0.7+0.1°* 3.240.4°
STZ+LAP 2.6+0.3 2.9+0.1° 0.7£0.2 1.3+0.3 0.6+0.1°* 2.7£0.3%
STZ+MAP 2.240.1° 2.540.2° 0.7+0.1 0.9+0.3 0.5£0.1° 2.0+0.5°
STZ+HAP 1.8+0.2° 1.9+0.2° 0.8+0.1° 0.6+0.3° 0.4+0.1° 1.2+0.2°
AN, SBKERERE TR B AT M IE B X HE41AY 1.3+0.3 wh, BRI AOR 2 24 i RO T ALK

B EHEIR] STZ 75 5 A R KB 3.240.4 (P<0.05). 2
800 mg/kg HAP (STZ+HAP 4)iA¥7 ), HEHE FEEILT
R, M 1.2£0.2 (P<0.05), FHIZZHE T ARSIk
FERE AR . 0095 0L A PR 3 2 E A9 KU o HEAR A AR
T STZ 55 iMi iR K B % + TC . TG .LDL-C.VLDL-C
ALK, HIZE T HDL-C 19/K°FE. HI, fEEN AP
19 STZ 1755 B B R Bl b WL 28] 1) I 7K - [A: | it i
IO k35 (G5 3), 20 AP HAG W I 95 I Bt 1
2.8 AP X IMEFARTRE S L RS H AR

W DR 8 5 5 A e 2R R n s b S B AR HIL R 32
5B BRI 1 BT D24 PG A (AR P 3k A7 R SRk
BB Ak, ST BN, IR SR R Bk A B T A
WEACIE, I MR 0 & AN R A 52027 g L 5 e
7R, REILE G ALT. AST #1 GGT 7EN BIHTE LBk
SERREAG, LAKJHFEH CAT. SOD Fl GSH KR, nf
g2 1 bt AL B B8 R G A AL R A L . STZ 4K
ALT. AST Hil GGT /K4 b 3 F+i55(P<0.01); 5 STZ KEUAH
b, STZ+HAP #Hf% ALT. AST Fl GGT /KM i 25 AL
(P<0.01); A%, 5 NC 4#LL, STZ 41 CAT . SOD F1 GSH 7K
SRR B T FE(P<0.01), 5 STZ KL, STZ+HAP 4 CAT
SOD il GSH #% i FHE(P<0.01), 45 5HRFH, 1EBFRM AR

FARZHE 6 J8, M3 ALT. AST Fl GGT i M:HH B %
i, FFHE CAT. SOD 1 GSH Z i Fh & . Ik, el alk
N AT RER AP SR AFIH PRI A B IR S A VB AR AL =2
— 8301 g b RTR, AP HLAT W 2 A O B DRI IR B AV
JE AT AR AR B R I 2 Rl IF R AR (1) R IR
(2FRAR = g MRE ; (3)5% =5 I 3 FRUHFIE i e 42Tk RE 1 o BT,
T LETRE AN 737K - - b B L BB

3 %

5T 3 AP ZE SN o- T 493 T A - 1 280 B B L AT
—E RIS, FERNSCER T, AP BERSIE N STZ i 510
SD K EURRE RGN, A 0bm Sl SRk BERE
SD KA TC. TG, LDL-C fl VLDL-C /KFF&ME, i
HDL-C /KT, FHT AP AT B8 A s K B I 7K
AP XF STZ 755 R PRI R BRI H 58 0K ) R AR A
‘© REAS AR UM /K OF, 28k 100 T80 A JB 5 R AT, AR
BRI AL . I AP RTAE R4 B A A R
T HIF RAE T REME B S VB TE I 2 — o ABFSER
WE— 2 oA T 22 WAL 5 LA e X6 AR A Bt o R i g ) vl
REBLE, JE2esxt AP UEAT4L50 40 B, 7E3h A4 i K-
E— 2B HFIE

%5 AP X ARIME ALT. AST 1 GGT /KFEXAFAE CAT. SOD 1 GSH 7K FHIS0H
Table 5 Effects of AP on serum levels of ALT, AST and GGT, and hepatic levels of CAT, SOD and GSH in rats

QiR JEE
20 51
ALT/(IU/L) AST/(IU/L) GGT/(IU/L) CAT/(IU/L) SOD/(IU/L) GSH/(IU/L)

NC 40.543.2 82.6+10.2 45,1423 76.5+3.6 278.5+12.1 8.3+0.5

STZ 156.3+8.1* 364.3+£12.6" 140.3+5.3* 30.245.8* 158.4+10.8" 3.540.2%
STZ+LAP 143.5+4.6 285.1+12.3 135.0+7.2 34.2+46.5 165.1+8.2 4.1+0.4
STZ+MAP 96.5+10.2 162.3+20.3 102.443.8 56.1+7.5 200.5+5.2 6.5+0.6
STZ+HAP 43.3+5.38 83.3+12.38 47.3+4.7° 75.6+6.1° 280.2+7.6° 8.2+0.3%
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