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FE A THRDT DA T 5 i MUAE A5 2 K B ( Rattus norregicus ) g AR5 A9 I8 42 4F F B 2k 7 AL, LA
i A A ] I Wistar BEPE R B 7 JEI S T e A I A5 Y K BR, DA [] Stk R ] R S )R 9 DR BRVE D IE R
Xof HEEH 5 J5 4 v IR IRE 5 B O BRFE 43 Ty 4 A, 04 S R INURE S B AR, = Wk D-AROMIE 48 29 40 (48 2 ) e
IRKEAIAE N 1.2 mg/g-d) , R BE D-RIF (L2554 0.6 mg/g-d) B2 AR D-RMEL 2540 (45
R 0.3 mg/g-d) o A LATE T A 24, 10w X BB 4L AN v B L E AR R 4 3h 4 [ A A A B AR
Ko 6 JE G AL FESh P BURE , T 5T /1A L 5 IR UK VR U0 R 0L 5% 1 99 B 4 A8 Ak T 50 3R Ak B, DLER (R ED 3R
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The Effect of D-xylose on Lipid Metabolism of Rats with
Hyperlipemia and Its Related Mechanism
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Abstract: To investigate the effect of D-xylose on lipid metabolism of rats( Rattus norregicus) with hyperlipemia
and its related molecular mechanism, high-fat diet was used to feed the Wistar male rats to generate the
hyperlipemia model, and normal diet was used to feed the same batch rats as normal control group. Then all the
rats with hyperlipemia were divided into four groups, i.e., high dose D-xylose interfering group (1.2 mg D-
xylose per gram body weight per day), medium dose D-xylose interfering group (0.6 mg D-xylose per gram
body weight per day), low dose D-xylose interfering group (0.3 mg D-xylose per gram body weight per day) ,

and control hyperlipemia group. Intragastric administration of D-xylose was performed in interfering groups,
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while the normal control group and hyperlipemia control group were administrated with equivalent amount of
normal saline. After 6 weeks, all the rats were sacrificed for obtaining testing samples. The body fat content
was measured; a portion of liver samples was used for frozen section in order to survey the pathological changes
and another portion of liver was homogenized to test the biochemical changes; Western blot was employed to
check the HDL-R expression changes; while the blood samples were used to test the biochemical changes. After
D-xylose treatment of rats with hyperlipemia, significant difference was observed in the body weight and the ratio
of body weight to fat tissue weight between each drug treatment group and hyperlipemia model group (P <
0.05). The expression levels of GSH-Px, LPL and HL were significantly different among these groups ( P <
0.05), but the total cholesterol, low-density lipoprotein, high-density lipoprotein and triacylglycerol in rats
treated with D-xylose were not reduced significantly (P >0.05). Pathological features in the group treated with
high concentration of D-xylose was evidently eased than in hyperlipemia model group, medium or low dose
treatment group: liver cell necrosis was reduced significantly, the hepatic lobule was complete, steatosis and
inflammatory infiltration were mild. HDL-R protein expression level showed significant difference between
normal control group and hyperlipemia model group, while HDL-R expression in the group treated with a high
concentration of D-xylose was closer to the control group. Therefore, after the treatment of D-xylose, liver fatty
change and liver necrosis of the rats with hyperlipemia have been alleviated, and the deficiency of HDL-R in

liver cells has been improved. All the results indicate that D-xylose plays an important role in improving the

damage of hyperlipemia to liver cells and organ function in rats.
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HDL) 5 f5e /Iy % 3 f v 19 g &5 1, FC B A i

W& R m o ST LABTAN IS 8 A s 0 K
A A G n i % IR &, HDL al 5 20 i 4
fih I3z Ay JFG vl g LTSS 07 00 b Y 2 B R -
[ 95 Tk 2L 45 Ak B ( lecithin choles-acyltransferase ,
LCAT) 8 A dy iy AH [ 15 e A il B [ B2 15, =2 )
e B s 8 M Ry b B S R ORI R R
A EER, HDL A8 5 75 1fil 5 rf AS Wi B8 KOF 76 A &
SAL 45 B T 22 00 e 1 EL ] I, AT B AR 0 2
e B IR T ) LG, PR, HDL X R iR 25
B2 M S e H R S A R A A
U AR AT ST A, v 8 B IR AR 1 L 3l bk ok R A Ak
BFE T = T H 2 5 R H B R s
(reverse cholesterol transport, RCT) i 72 , I 1 &
V18 < 32 {& BI ('scavenger receptor class B type
I,SR-BL) Bl 2y 3y g P 19 & %% B IR 25 11 32 1K
(high density lipoprotein receptor, HDL-R )"’ |
"] WL HDL-R 7 JE JPEAE 58005 B 1L AE B 5 Y 9
o By 42 07 T B AT EEE AR .

AS S LA v A )RR R 3R 59 07 vk s R
( Rattus norregicus ) 15 JIg Ifil iE A5 &Y | B 58 D-A B
Xof T e i L E AR B A A R 4 B Gk
HDL-R Rk B2, g D-AWE X AL AE L K vy



6 31 il FRAE  D-ABIA 5 T I DR B T AR5 4 AL -105-

i L N AR A R S DL R A 5 3 % v I LA
T B KU, I i A 2 3t — i 0 BRI

U BR  k

1.1 sCIgzhdm 50 H R Mt Wistar KR,
KT 150 ~ 180 g, 8 Jal#h . SC5% 3 ¥ AT
GRSV ANSRIP AN S o L7/ LN ST GE S
B 5k BoKoky 35% , /NAEHy 32% , LRy 18%
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1.2.2 JRy7PES 2 D-KWE (4 >98% )
UERE 2 R RE R A= RN ECA PR A W BRI, e iR
VB 120 mg/ml ., ik BE 60 mg/ml ik ¥k S
30 mg/mliC il 75 W, 4°C Vo LR A7, A i 344
EER A2 A B Ah YRR Y &
FOOR A L B RE S DR BE, 4 i 2 IRk R
0.3 mg/g-d, H ¥ & 0.6 mg/g - d, & & &
1.2 mg/g-d, 1EF % B 20 15 B il AE 452 784 50 4y [
R S A HER K AR 6 JH o 25 25 IR ARDRE IR
KEBHBEEA 56 JARIE LI ST UM
1.2.3 HM KM 10% K4 S EE (0. 005 ml/
g) IR S R BRL, RR T I i 350 3, 4 ol 4
BB A FE B bk 5 i AE, S B - 80°C vk, U3 X
o T 59K

JFATHFRHL(1.0 0. 1) g JIF4H4L, T 9 f%
RFRAT S A i (pH 7.4,0.01 mol/L Tris-HCI,
0.001 mol/L. EDTA-Na,, 0.01 mol/L & ##,
0.85% NaCl) F1 8§, L Vibra-Cell #3751k 48 iy
WEwE A (36 [ Sonies A= ¥ T 2 28 7)) ¥k 08
300 pm A AR 10 s, [BJBR 5 s, ik & 6 1K,
FTAR 513 W T 4°C 4 000 r/min 20> 30 min, £
W

I RRAR U <0 B 10 ml,3 000 r/min fi
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= Tig ( triglyceride , TG ) . Ifil ## ( glucose ) . & %% J&
g & [ JH EE ( high density lipoprotein
cholesterol , HDL-¢ ) A1 %% J&F 8 25 (1 fH [& B2 ( low
density lipoprotein cholesterol, LDL-c) & & .
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1.2.7 AR BBk D I € 4% 20 2
WG b R R, T TE I B AL b AT A DR
K ALY T ( glutathione peroxidase , GSH-PX) |
SR B [ AL 45 IR & B IR B8 (lipoprteinlipase,
LPL) FI i JI M ( hepaticlipase , HL) ] 2 [ % %
P o R & A Rt R ) AR
GEIT, 4% BRAE 75 (0 #8425 TR A B, 53 ) H il A
ASCI 5 45 1> i 27 48 i 1 0O B2 R, G 3 b i
M2k 5 5 bR M RE 2 L R A5 X Y B TR
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1.2.8 Western blot £l AF %) 3% W *p HDL-R
WP RSE A6 DA, SR,
F D SRR E A DRI R, A
AP 1 60 ng, 95°C 45 P 5 min, £ SDS-
PAGE LK /5 ¥, PVDF JEEEVE (EH A J5 , 23l
JA /I UL 5 B 4% HDL-R (121 000) 1 B-
actin(1:200) Hi /& 4°C 5%, YK H A 1 x TBST
VRS 4 YR, IR 15 min, #f0 HRP A5 19 1h
L/ TgG(1:3 000) %= k% H 1 h, 1 x
TBST PEAE 4 ¥, 5% 15 min, T A ECL {2 55
A B BE B SR 23 B & G 4l R, L
Imagr 1 [E18 53 Hr #1474 3K B 4% 19 HDL-R Al
B-actin 55 FEAT AH XS 6 2 BB 20 A, AXS IR 20
HERIL TN 100% , 15 3] % A 4 A X6 %
J& K FE LA

L3 FHitEWER DR RN R I %
AT AEIE S B A LEBCR U K5, A
F 4T K A spearman AH 324347, 5% ] SPSS18. 0
GETT IR SR B AT ST AL B BRE
B G AR IS LAl ik o3 #r o

2 4 B

2.1 SARFERSE/RLL  FEIRE 45
56 B Wy S A AR S, A 1) S5 56 2 ) R R
A R P s AT 7 R (EEHW N
HEHEILTD) o RE A AR KA R/ 1R L
DL 1o R R A A4S AL 2 AN A% ) 45 24 S A
AR R /R L2 2 35 R T IR W IRAL (P <
0.05) 5 1M HL. =i I M iE 454 50 20 {35 v F 4% 51 4
AL (P <0.05) 25 M S g 2 o), K

5 T v I 2L S/ H AT 22 5 (P < 0.05)
H ARG 2255 (P >0.05)

2.2 ISR 50 o 4 I [
BEEFIEH X AL (P <0.05) . 1F 3 4 I 4
B0 3 = 15 2565 85 S L A28 24 4559
YZHAL(P <0.05) {5 IS 1L 52 70 41 15 4%
RS2 K2R (P >0.05) . B EISE
LA T B T 0L i 4 25 20 ) A 2% 5
(P <0.05), H A4 411 K % 5 (P >0.05).,
T3 B 106 5 6 6 1115 78 M LA 0 24
D BV FESA 2L BT 2 5 (P <0.05) , A
ST R (P >0.05) (£2).,

2.3 FARBEMER f£3 0L,k
TR S5 T % B0 75 9 4 26 44 (0
% IR (LPL) Y77 i %425 5 (P <0.05)
T 44 ¢ 43 25 401 1) 6 9% 5 (P > 0..05) . 9 S i
SRR 0 FF G 9 (HL) 5535 05 T 6 9% % 18 241
AR 2520 (P <0.05) 1T 4 7 1k 4 25 41
T2 5 (P >0.05) . 78 I L5 460280 441 ) 7%
H it ALY G (GSH-PX) 53 (8 F IF % I 1
SRR SE A 254 (P <0.05) , FLES M6 R4
254 AU A 3 22 5% (P <0.05) .

2.4 WHEEME M HEUAAR,EHX
B A BT /N5 46 52 4 VT 40 9104 5%
) s S B o R R HE B
ASTEH LT 46 4 352, TG D B s 0 o
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I 40 04 200 B 07300 5% P A T /o 30
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x1 HSHGESE/FEECEYE £ RfEE)
Table 1 Body weight and the ratio of fat to body weight in each group ( Mean = SD)

FEA & Simple size (n)

{AH Body weight (g) A&/ 1A [t Body fat ratio (% )

1F % %} #&2H Normal control group 10
106 I AE A5 A 2H Hyperlipemia model group
1o e B 45 25 40 High dose drug treated group
e BE 45 25 24 Medium dose drug treated group
%R BE 45 25 41 Low dose drug treated group

o O o o

354.1 £41.9* 1.67 £0.59*
470.2 +28.4 "% 4.25+0.64"%
419.7 £31.0*% 2.60 £0.49 *»

3.28 £0.61 *
3.31 £0.76 2"

422.9 £39.8*%
412.5 £56.8 "%

IR0 HRA UL, 22 5 W 3, P <0.05; A SRR TR R LU AR, 22 5 35, P < 0. 055 #5 IR LR 25 4L LU AR, 22 5 1 3, P < 0. 05,

# P <0.05 vs. normal control group; AP <0.05 vs. hyperlipemia model group; #P <0. 05 vs. high dose drug treated group.
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Table 2 Serum CHO,TG,HDL and LDL contents in each group of rats( Mean + SD)

A hE JIEL [ i CHO i =i TG IR A HDL (R B &E A LDL
Simple Cholesterol Triglyceride High-density Low-density
size (n) (mmol/L) (mmol/L) lipoprotein (mmol/L) lipoprotein ( mmol/L)
IEH X B
10 1.576 0 £0. 1717 0.6310+0.128 5 0.669 0 £0. 109 4 0.2330+0.092 6
Normal control group
155 0 10 A 7R 2
AR AR B 8 1.8950+0.464 8 0.9612+0.2170* 0.5887+0.1974  0.513 8 +0.235 7"
Hyperlipemia model group
TR VR 2R 2 A .
m_ o 8 1.7875+0.2708  0.938 8 +0.390 7" 0.507 5+0.1174" 0.4675+0.177 3"
High dose drug treated group
rhvk B2 25 25 41
o 9 1.710 0 £0. 198 1 0.865 6 £0.156 5" 0.553 3 +0.165 5 0.420 0 £0.201 9~
Medium dose drug treated group
fRHe B2 42 2541
] 8 1.748 8 £0.3313  0.8750+0.2294" 0.5862+0.173 4 0.3862 +0.208 5
Low dose drug treated group
= SIEH X IR i, 2R3 53 ,P <0.05, % P <0.05 vs. normal control group, AP <0.05.

x3 BHMEAANBEEELNGER CFPYME £ RME2E)
Table 3 LPL,HL and GSH-PX activity in liver tissue of each group(Mean + SD)

B R UK 2 (1B LPL W A HIL 0 1 Ik 1
Simple size Lipoprteinlipase Hepaticlipase GSH-PX Glutathione
(n) (u/ml) (u/ml) peroxidase (u/ml)
TE 5 X i 2
8 26.980 0 £5.067 3 11.926 5+3.984 3 26.144 9 +£9.699 1
Normal control group
5 5 L5 A 2 * * )
. 8 17.851 8 +4.952 8~ 7.9559+2.6900" 15.765 4 +4.083 4
Hyperlipemia model group
TR 4 2 A
R 8 24.786 0 £4.084 7% 9.664 8 +1.466 1 24.754 8 +6.878 3°
High dose drug treated group
kB2
e 9 23.539 0 £5.335 3% 9.900 1 £4.007 3 20.4142 £9.153 1
Medium dose drug treated group
IRV i 45 25 A . . B
8 23.479 7 £7.569 9 7.8753 +£3.000 8" 16.549 9 +3.326 5"

Low dose drug treated group

* SIEWA IR LA, 25 R W35, P <0.05; A5 fiR MAEAE UL LA, 2253 W3, P <0.05; #1555k B4R 254 LU AL, 22 5 35, P <0. 05,
# P <0.05 vs. normal control group; AP <0.05 vs. hyperlipemia model group; #P <0. 05 vs. high dose drug treated group.

U, 6] B N A RN IR E (B 1B) o 2550 i 45
2545 1 N MUAE AR ZH A LU JEE 40 M AR M IR S
T JRE W] A8 Rl 4 P 40 R T 2, T4 B
W] S ks, LB R0 2 0 14 0, 4% ol 728 3 il
(B 1C ~E) w5 fak 25 25 214500 /0 42 1T 240 i 3R
SECHE1C) .

E Bk S A U1 AT L IE 41K R E 8
Jk G P 3H, =R A0 HE S B S, I B A
i <, O T R A SR AR S LA
R RMRIE , 5 50 B Rh AT AR 1R HES Y, 40 A%
R/INEE — 0 58 A% 3 56 3, i e 1

P (B 2A) o i A MLAE A5 R 4 R B 2 Jik 45
e AN 35 Wb, Jrd 788 32 2 by 1 57 25 L A4 7 9 UL 40 i
R TR 40 M 2 ol 5 = 22 A ML HE B S 3 5, 9 AL
B A G 5 o 5T T LT 2 IR 24, 5 4 Bt A
WEAR 240 (18 2B) o Wik 40 25 4 E 3 k4
JZ S5 ¥ T M, 9B R R O TR A B
B 5 M A BE I DT HE R A B 22 (HOR W 28, 454
B0y e B 5 ML AR I HE S R A A ST (1 2C)
Hh AR IR 2 24 2 0 G0 v I LA AR R 1Y 3 B
(E2D,E) .

WAL O Ye o, ] DL 7R IR AR B B, 4 2R
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1 XRFAL H.EFE(x200)
Fig.1 H.E staining of rat liver
ACIER MR B. mARIMAE AL C. sk BER 2545 D. A 2545 B R EA 254 .
A. Normal control group; B. Hyperlipemia model group; C. High dose drug treated group; D. Medium dose drug
treated group; E. Low dose drug treated group.

B2 KREFBZKSHEVR H.E FE&(x200)
Fig.2 H.E staining of rat aortic arch slice
ACTERXTIRAL; B DR MAE AL RN C WA 2545 D RS2G4 B RIRE A 254 .
A. Normal control group; B. Hyperlipemia model group; C. High dose drug treated group; D. Medium dose drug

treated group; E. Low dose drug treated group.
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AL TR X Y 4 A o 2, A BE R BRI
JTF/INI Sk e B (1 3A) o i M I 6 A58 780 2 7™
AR WIREAS /N SR R (11 3B) o ik

25 2 A R BRI 00 N W R 22, R I ik A LA
M Es M e B S AR I (1 3C) (A b IR
J 45 25 A1) A B S 22 57 (181 3DLE)

B3 KRFALKEDHEREFEETMLL O YE, x200)
Fig.3 Fatty pathological changes of rat liver tissue ( Red oil, x200)
ATERXTIRA s B @ IR MAERI R s Co RS A D FIRER U, EARRBEA L,
A. Normal control group; B. Hyperlipemia model group; C. High dose drug treated group; D. Medium dose drug treated group;

E. Low dose drug treated group.

2.5 D-ABEMNAALASETEEREEAZTH
(HDL-R) RixAKFB RN Ll western blot ¥
L5y #r HDL-R & [ Rk, Sit4i R B
IR AR R IR KOFTE IE B X B S 5 AR I AE
BRI ZH A 3 22 5, Bk EE A 2 A T 208 T OE
WO IR (&1 4) .

3 0 ®

S S 56 38 2oy B b R 4 40 B e LK R
LT T 20 5 AR A8 B A, T 0 B2 5
Jhi i G A Y 2 2 i) £ 2 I AR A A Tk 2
S, Pon B L R USROS R AL A . IR
JRCAR A 28 L B B2 DA O 2 i M ML AE 1 4% 2 1
PRI DR I 370 4 9 2 R0 il P 7 45

F W], M ) IR A (CHO) Hth =K (TG)
{15 BE R 3 1 (LDL) /K- Tk , o %5 2 NI 48
F (HDL) 7K ¥R A, mT At 22E 3l Mok o6 4 6 1k 14 %
L RN £ F M B 1S (LPL) 5 i
Bl (HL) 2 i o A e A 5C S i, B AT T8 B I
R F b Bk =8 (TG) 1 AR
i 1o i A A A TR A R Y SR T A
i PR [ A H S = K T R e IR AR
FKF- b 5 5 I AR IS 5 T 09 A A o E A T
FEA v % BE NG B 1 B AR Bl Mg A B A
R B BN T R TR A B gk R
A BN 8 A 2 A (HDL-R) (93235, JF il
i HDL-R #93 ik b 35k 1K 836 7 5 30 5% 5 ik
ol AR B AL S5 R 19 H B, B TR TE B B
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1 2 3 4 S 6 7 8 9

HDL-R "”."" ". QR-

B-actin
A
*A
i I |
L 1 L 1 l

0
pagiclil 03mg/g 0.6mg/g 12mg/lg R4
# 5] Group

1207
100
80T
60
401
201

HDL-R/B-actin

4 ZXHEAHDL-REBREZEE
Fig.4 Expression levels of HDL-R protein

A.HDL-R Fl B-actin #9383k, 1.2. &l e 45 25 20,3 4. P &
U5 6. IR SG 25 AL,7 (8. IR X IR, 9. iR AR il A A
RVZH B AH X 235 & HOR B - 6 BR 4 48 1F % % 40 ,0. 3 mg/
g IR I 45 2540 ,0. 6 mg/g WD PP 43 2520 , 1. 2 mg/g B
i 2 254, v IR B R L IE R R x5 IR O IR L
B, M RE P <0.05; A5 MR MLAE RS B 4 U e, 22 5 W 3,
P<0.05,

A. Expression level of HDL-R and B-actin:1 - 2. High treated
groups,3 — 4. Medium treated groups,5 — 6. Low dose treated
groups, 7 — 8. Normal control group, 9. Hyperlipemia model
group; B. Bar chart of expression level of HDL-R ; %} I Z4] means
normal control group, 0.3 mg/g is low dose treated group, 0.6

mg/ g is medium treated groups, 1.2 mg/g is high treated groups,

=1 B 20 means hyperlipemia control group. % P <0. 05 vs. normal
control group, AP <0.05 vs. hyperlipemia model group.

ARWFFELE R B 7s , D-ANE XS T i i I AE 4 8L R
B P e M 1 P L LT e il =T | o 2 BE IR 2R
H R EIREA2ZE S AL (P >0.05) ,HE
I 52 WA st R B, HL DA R ok R ) e 2H Z8OR
o I P 45 2R AT BE 5 S0 0 I ) A A K
M 252 R B AT L, D-AME X T 10 i s A2 7 s
(1 T4 A 2 B R A

MBI KA A H. E Je @587, =R
L A5 7R A B A Bl bk 58 A A A 1 T e A
T i 2 Je s B A B e, B DA
AT AT 2l Tk 583 R B A 9 kA= KU, O L LA e ik
JEE 70 i O BL0 o

R R TR S 98 UE 5, IR 107 AR 25 ml 48 AT
A e T IR i 4 A W B (GSH-PX) 5 & 2 35 %

fiko GSH-PX JZHLAR N )™ &2 A7 15 1) — Bl 22 22 19
o S ALY o3 R R S b A TR A D T
JIk ( glutathione , GSH ) X} & it % 1k ¥ 1 iE 5t [
WL, — M A R B TE 20 M N RE Y BR A Y T Ak
YA ¥, BELWT i it S A 2 R, DA T A
R4 41 M st 45 # F I B s B A AR L e
N GSH-PX Be i B B Hi 5, 410 il i B7 i 1k
FCIE, ARAP T 200 ML, 1 2 BT 1) IE 6 D RE , $2 e 1
AU 1 BT S Ak &R SR BB ), 2 TR BT I 7
LR EENEZEZ - WK
AR AT DAAE Ay S 43 s s S B S8 AL BB D I HE A o AL
5 2H T 2H 5] SO0 G i 27 48 b G 45 2R 23 AT
D-AHE I 25 32 w5 5 45 G W LT s L A8 e
R G 4 A P Y R, LA R R 45 2 RO I
N PR D-AWE TR = IR IE S8OR AR =
HEHIPE

N iR %% BE IR 2R A2 iR (HDL-R) & 35 25
S3 A, D-ARBETT LA 25 52 & HDL-R 19 3Rk, [A]
IF S8 7s Hh TSR R PE o T Y HDL-R 3R
ik B R AT RE S X IR AR A R A (LPL) 5
JiT B Wi (HL) ZhRe rY f2 264 O, B8 28 1 1R il = 22
53 1 FLIEE UKL ( chylomicron , CM ) LA Ko % A% % 2
g% 1 (very low density lipoprotein , VLDL) H
T =W (TG) , 78 i & 1 Z 8] % % 1 [ i
(CHO) \# /5 # H (apolipoprotein , Apo ) K W i
( phospholipid, PHL) , £ #if &5 4 B A% %5 B2 g 26
H ( VLDL) % 7% g /b 2% & g 25 4 (intermediate
density lipoprotein, IDL) . i AT g B ( HL) 7% 1£
TR, Z 5 h % EIEEA (IDL)
5P R A R B AR S R o i R
JE NG EE 1 (IDL) 4 JTF 20 A 45 R, o vl 3 6 P 1Y
o3l = 5 BE IR 8 1 -2 (HDL-2) o i i g 5 13l
=R (TG) , T 5 %5 B 5 25 11 -2 (HDL-2) |
R 8 1 -3 (HDL-3) ¥4k e o 1 e %%
JEHE A (HDL) @ 7= . 1w % B IR & A
(HDL) 34 9m DA Ko A B i g 19 I R 1 2 & 3
HDL-R #y &3k I,

ST TT AE SR M VT 2R WA L,
D- AW A4 8 B A 3l ) S 58 R JF AN B R, B
R S LV A LIS, P I AZ 32 A T 019 1



6 31 il FRAE  D-ABIA 5 T I DR B T AR5 4 AL -111-

JE N 8 H 32 /R (HDL-R) B9 35 1 , 8] s 772 10 il
3-F2 JE-3-T KR R TOBE A RS A (3-hydroxy-3-
methyl glutaryl coenzyme A reductase, HMG-
CoA) 30 J5 AN ], HE 19 g Bt (8 AL okl X T~ M1k 2%
FE S % 11 (LDL) L4 &% HDL-R {45 F" AR F
VT8 55 o AR AR @ o 1 )T XA
( Bifidobacterium ) = A JA R /K fiff W , 44 45 & IR
e A JIEL R[] JIEL AT 7 5 5 € , BE R AE kil
T 25 49 W ARG i T B R L6 3R A 7E
TE TP TR M, 5 R EE, D-AROBE U)X I B
U5 72 4 A B I L

25 BT, i R MUREASE ALK BT LA 1 e 1Y
(] BN, A4 B P 200 i i s 2 1 8 32 ) o e, i L
200 i i 5 72 P A EE S v H S =R (TG) & R
EEAR DR — B, BLH] D-RBEIG YT, GE i i
A E B (LPL) 5T A8 B (HL) 45 B H K A
AW ( GSH-PXO) 1 P4 T =7 , B3 A o B 1 A A5 25
R BRI =1 AIE [T Pt R R i 2 A ik
2 IR 7 72 R 0T A M SR SRR B, TS LA S5 i
1A E F RS (LPL) 5 IR B (HL) S5 & 42
P fe o 8 HE IR A 1RG4 UE L T P ) B
LIS B0 X5 T LA AP #% 18 R0 A9 OR3P 4R,
WHNRE A Z A (HDL-R) i 3R35 BIRAAEIE T X
—HE . LRE A E R BT LK 2 B 6 AR 1
JFEIVERT . X itk — 2558 HDL-R K3k 875 1Y
PR 2R DA K DY D - AW X6 75 i I A5 28 R L) 38
BEVE LR S Bt 752 MK s o 2545 0 A SE B 245
FL AN D-ARBEXS T2 KA 19 & AR Il 5E A
BITHER I ME R, AT e — 2D WS IR R AR R
5 B PTG 24 vt A O RIS o

2 % X W
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