092.

S PP PR 4 IR R 2014 4 12 J 5 14 348 12 3]

BEVEE S5 R T S R

Zhg !

(1 BRBHBE 2B 2013 oA
SR A A4 R
& 425 :R363.12

B 2B 35 KA 4 5, AATTI R &5 4 328
KA, AR 3 L - B0 AT B AN T L) 4
BT s LIS e X g BRI O S — R
G, AR, Sk i 76 20 IR A
H N AR E 1R 5 0, e T8 o B R LA o A=)
TAE P 3t 2 T KT 22 A 2 4 2 e R A EE
H 117 AU 22 FEIA A o] e 5 i IR A R AR DG 1)
T O B LLUN SR BB . BUREEE L BE.
B ok B G 2R A L ARy T I R SR U R
1 SEXBERIENER

P AR A A PRV 20 T AR B R A )
JLERZ—, E AN 3G 5 A e N A R
JFIRL IR IR B B 7K A & D RTR S A R ik 7 [ Bsf
BN PR PSR Y. BEEARN E U E
AHAE DG XAEAE, A7 82 US55 1) B XA
18, Y B AFAE I A R D, 21X 2efb A i 2k XL
2 LIS TG 0A7AE o B N AR PN 22 Bl (91 2 sk
PR IR G 2 11 LR 0 S IR AR AR 2
SR AZ IR 10 28 A5 W 550 1) T L 4 Al 43 sty A
o+ SHUARR B 2 R E, i hE S — Lk
BT L T IC B SR T S A9, 0t JEAG il

R, (EIERKSY b B S 5 T IR R G A
fil A5 5, 2 5K BT /M A AT )
LY Ok SRRV FE IR 48, 784 1 /K1 b g i JIg X,
AR,

Akihiro ¥ £ NFFRI, BRSO
PI3K-Akt I&4% , 1My H. ] DA B E 40 i)k 2 S i iy
(HSL) S 4 e v dite w2 I 7 1922 1 g 1 i 1
HSL Sk H i =8 (TG /K Al () BRI i, 726 12 % B
1 i Ny R R, IR RES TG HERUE G, Bt 1
ELHER AT HSL BiE 25 N8 7 IR T80 52 6 90 1) 5 1)
TEAKRHISLIGIOAUE . RN REIE 2 5 T HesB A1)
AL (CuZn-SOD) [AI44) B, W0 73 Ik H I 44k
VI (GSH-Px) , M T 5 28 4 142 41 il (21 3% P450 i &
Ger A J AR 2], W NADPH — 4
3% C R SR, () H 3 B B eh 26, Wik B o] LU G
B 1 L RE )T B, IR T R IR e s, A

JE A KNI, E-mail: ydg435888@126.com

XHRFRIRAS: A

KR
SN T BH 550004 2 5 BH B 24 B bt i B2 Bt

M5B 550004)

doi:10.13638/j.issn.1671-4040.2014.12.067

11155 2 5 A G 25 L

ARSI 9T X /N BT T B s, B
BB ENIE TR G DR M AR . AN
ALY AL NS (SOD) A2 AR . BREE AR
PR ISR H A =B ACTTh R, AT ELS [ s A
B R B A B R R R AT S
TR U S8 B AN A2 3 2 T Rl 5 I 0 P2 S = I
RN 3 A i o A 2R L0, M3 5 i L Ml o
IR 2 R 22 1 (LDL-C) £ $AH 5, 55 I0L355 A I [
(TO) . &% FE R 8 11 (HDL-O) 5 IF ARG, T 4 I
FEN G M H M =B W WA G, 55 DAVIS!IAE:
NHIRE TS 18— X LER TR R T BRI R

AU R AR T A
2 SMERERER
SO NIHLAR Al A & 5 R 1, B

AHAEEHEFEDDLFRICEL —, RRIRZHEW
AEFAEAGVER], S e A Rk A 5
& BN 2 2 55 5 AU 0 15 4l B DR 12, T
11 AR S A0 FHF 1 10 P 6] A2 8 S 31 Mg 07 g
(03 P, RE U 15 IR B AR B4 /E M. Gupto 25
X 14 4 A iR AE 20 1 B R A ) S AT T
6 M BIREVIIES, i 3 AN HBAT IR EE, J5 3 A
JAk & Ik MO, Hil7), L 3 A H AL, Ik gk
G o N MUERIE TE 7K, I RS /2% FE iR R
P At JIFL [ Pt IG5 FE AR 2 1 H ol = R W S B AT, T
A B NE R F W 2Tt . 5 Hadjistavri AF5 4518 —
ﬁ[[lﬂ R

KT I RAC R DINLA, e feidt—0
BRI i, LR ] R i DRI « A S R iy 2R 4
BN, 25T W5 A (CoA HITE K, A
KEE AR TE R OB A BEN =FRIRIEIA, A
AR I A s 53— R o] eI AL , BERESS L
A FLEETORL VG i, oA g 107 (1) 20 e 2 AT
TSP 5T, FUBEOREE B 38 fe s T e i 1 IR DT
Wity (LPL) FR33E P, iy JI 2 1 05 07 1 o i A i S
H TR AR, TR I IR A 7 A2 5 0

HMG-CoA i Ji ik 2 I [ 5 1 1) B g, 5



Sz FH H P P 4 A IR 2014 4F 12 A% 14 4556 12 )
MUARSR = BER, Al Rk 5 R A6 E F 22 HMG-CoA
I Jo5 it v PR DL, (RS ATL A v (1 R el T IR ] e e T il
TP 2 B A PRI, e 8 R T i 1 O T I T s>
TP H I = ER AR RN 2 A, T B H T4
JEEE AR AR DU IR 5 5 1 B, A0 M R 22 AN T R 7
3 11 e = 358 T g M %) LR A P 5 R 5 3850 g ot
(070, 22 i AT T o, Bt =2 I 40 R e Ak %
B HRPE a AT R AR O, AT 3 BU T e B
45 B BN IR AR % e ) EARHLEI H AR A 53,
WIRFIIFSE, A H AT AT U, SRR3R0 55 g A it ik
FEAE ), A I AR B Bt n] DLYsD i iR
R AR 2R
3 FSBXREEREIER

RN NAR DT E R 3, T2 UF i nT LR
A FRUS, DRS00, 20 A B, RN 2 2 b if i 1)
YER o A5 A8 N T BE S I 340G 24 b i /KT, AR
A f6 A R T IR e i oA B AT B AH
MR . Yacowitz SR R 5T PR IR — M HE)
BAVEESEIR A F) 4 d (RIskR), &FRIRT 2.7 g 45,
FAF RGN T 91% GhyvfE % 3.1) , Jacobsen %%
)M 10 A4 BCAE N 23 o O B 1 R A A B IR AS
(500mg/d) 4 F1 =45 (1800mg/d) 2H Ak £ , &0 55 7%
TR B, v 80 R B N ] A A IR A HEME 1S i 2.5 4%
BEAk, SRR 78, 85 1T LSS A MR IR ok BRI IL
T, AT HETHE 380 A5 1) LU AZ 38 o, Wi A AT
I 3% Fp A R 1 i PR . K Ying Ma 25290 — i
BEALIIRF AT T AHACLI 45 0 - F 48 ML L34 1f
B 20 S U A 5 ) B B, DOAN I B B T 93
FIMEEAT 0.2.6 FI 8 g 5, SIS 45 L WoR, 128 S
] 2, e = e R = s 2 I i O ] % e
5 B P FR0 5 () 388 o iy AR AY i v 2 R i A 1 L]
P AN A JIE Pl o P % i o P 7)1 (0 189
M. IXegh REORE, B35 IR R AH B AEH T
Pl iR Ty e, FLAS 55 IR R 28 AR FAE
o T A AR D R 2 T AR AR

5 5 IR 2R AR AT T BRI A AL E L. AE
P 0], HUR 5 I 2 (PTH) A1 1,25- 2445 D
AV I 7 0 L T VR S AR A R 5% R R R
FE v B 9 g A28, A Dk FRODR 55 R D g ek
SR P RE RO 2R B X P Ak T R 5 S0 L
N AR B 5 52 (A 186 20 45 e 78 751 B 390 51 06 24 1)
FOR S5 IR A 1,25 - 32 4E2E 25 D (IR, A
A BEAL LRI 0 iR . Agouti £ IR FERE DN B 1)
JIE s 40 ik e W, b 7o 48 R4 IR 2K o0 i, Tl
A (PRI B ARG I I Pl P vty M 5 A 27,

¢ 03 e

IR FL BN AT AT BRI F

FRICT-300, S 7 2 WG FR) -k A A A B B AU S T

Mo FERIE T JEBONS FRA] AR T Bt A B T

TR

G L B B =R BT TE S A

WBSTRT 5 R A A i AU AR A, JLAAR N 5 ied ey

B ACH T 5 RAH SR A T BUIE R R A, R,

I 158 B BB 77t AT L

Xof ST RIS, FOSTT FHSE LA DB R 2

&% Lk

[11Kechrid Zine,Hamdi Malika,Nazirolu Mustafa,et al.Vitamin D
Supplementation Modulates Blood and Tissue Zinc, Liver
Glutathione and Blood Biochemical Parameters in Diabetic Rats on a
Zinc-Deficient Diet [J].Biological Trace Element Research,2012,148
(3):371 - 377

[2]Heike tom Dieck,Frank Doring,Hans-Peter Roth,et al. Changes in Rat
Hepatic Gene Expression in Response to Zinc Deficiency as Assessed
by DNA Arrays[J].The Journal of Nutrition,2003,133(4):1004 - 1010

[3]Beattie JH,Kwun IS.Is zinc deficiency a risk factor for atherosclerosis
[J].The British Journal of Nutrition,2004,91(2):177-181

[4] Nakayama Akihiro,Hiromura Makoto,Adachi Yusuke,et al.
Molecular mechanism of antidiabetic zinc - allixin complexes:
regulations of glucose utilization and lipid metabolism [J]. Journal
of Biological Inorganic Chemistry,2008,13(5):675 - 684

[5]Shaheen AA,el-Fattah AA. Effect of dietary zinc on lipid
peroxidation, glutathione, protein thiols levels and superoxide
dismutase activity in rat tissues [J]. The International Journal of
Biochemistry and Cell Biology,1995,27(1):89-95

[61°FHEEE , BB IA) o, ST M, A5 B L5 B0/ Bl S e D g S e AL 1 H
M SERRIFFE[]. PRI L 2, 1996,30(4):221-224

(7] 20, S04 5 A R P AEH LA P PR (0], AR 2 (o
P43 11,1999, 20(3):103-106

[B1BUHE, G B M A BFEG £ 4 Rl it 0 35 Bk FERE AL []. 1 b2 2%
(BE255311H,2008,35(5):287-291

[91Kettler SLEder K Kettler A,et al.Zinc deficiency and the activities of
lipoprotein lipase in plasma and tissues of rats force-fed diets with
coconut oil or fish oil [J].The Journal of Nutritional Biochemistry,
2000,11(3):132 - 138

[10]Islam, Md. Shahidul,Loots, et al.Diabetes, metallothionein, and zinc
interactions: A review[J].BioFactors,2007,29(4):203-212

[11]Cindy D Davis,David B Milne,Forrest H Nielsen. Changes in
dietary zinc and copper affect =zinc-status indicators of
postmenopausal women, notably, extracellular superoxide dismutase
and amyloid precursor proteins [J]. Am J Clin Nutr,2000,71 (3):
781-788

[12]Cristiane Hermes Sales,Adriana Rodrigues dos Santos,Dennys Esper
Corré a Cintra,et al. Magnesium-deficient high-fat diet: Effects on
adiposity [J].lipid profile and insulin sensitivity in growing rats[J].
Clin Nutr,2014,33(5):879-888

[13]Bo S,Pisu E.Role of dietary magnesium in cardiovascular disease
prevention[J]. insulin sensitivity and diabetes, 2008,19(1):50-56

[14]Gupta BK,Glicklich D,Tellis VA. Magnesium repletion therapy
improved lipid metabolism in hypomagnesemic renal transplant
recipients: a pilot study[J]. Transplantation,1999,67(11):1485-1487

[15]Hadjistavri LS,Sarafidis PA,Georgianos PI,Tziolas IM,Aroditis CP,
Hitoglou-Makedou A,Zebekakis PE,Pikilidou MI,Lasaridis AN.
Beneficial effects of oral magnesium supplementation on insulin
sensitivity and serum lipid profile [J].Medical Science Monitor:
International Medical Journal Of Experimental And Clinical
Research,2010,16(6):307-312

[16]Randell EW,Mathews M,Gadag Vet al.Relationship between serum
magnesium values,lipids and anthropometric risk factors [J].



© 04 o
Atherosclerosis, 2008,196(1):413-419

(177520 55,500 SCH AL 8% L IR 55 I 004505 F 5 R (0] AR B o= B
2%,2003,10(11):36-38

[18]Michael Pellizzon, John Santa Ana, Edgar Buison,et al. Effect of a
modified milk fat and calcium in purified diets on cholesterol
metabolism in hamsters.LIPIDS, 2004,39(5):441-448

[19]Vaskonen T,Mervaala E,Sumuvuori Vet al. Effects of calcium and
plant sterols on serum lipids in obese Zucker rats on a low-fat diet[J].
The British Journal of Nutrition,2002,87(3):239-245

[20]Olatunji LA,Soladoye AO,Oyeyipo PLEffect of increased dietary
calcium on hemorheological.lipid and lipid peroxidation in oral
contraceptive-treated female rats [J].Clinical Hemorheology and
Microcirculation,2008,38(2):135-142

[21]Rodas BZ de,Gilliland SE,Maxwell CV.et al. Hypocholesterolemic
action of Lactobacillus acidophilus ATCC 43121 and calcium in
swine with hypercholesterolemia induced by diet[J]. Journal of Dairy
Science,1996, 79(12):2121-2128

[22]Howard HT Hsu,Nathan C Culley.Effects of dietary calcium on
atherosclerosis,aortic calcification,and icterus in rabbits fed a
supplemental cholesterol diet[J]. Lipids in Health and Disease,2006,5
(16):16

[23]Jacqmain M,Doucet E,Despré s JP,et al. Calcium intake, body
composition, and lipoprotein-lipid concentrations in adults [J].The
American Journal of Clinical Nutrition,2003,77(6):1448-1452

[24]Yacowitz H, Fleischman AI, Bierenbaum ML. Effects of oral
calcium on serum lipids in man [J].British Medical Journal,1965,1
(5446):1352-1354

[25]Jacobsen R,Lorenzen JK,Toubro S,et al. Effect of short-term high

S HBE S A IR 2014 4 12 J1 58 14 558 12 1Y)

dietary calcium intake on 24-h energy expenditure, fat oxidation, and
fecal fat excretion [J].International Journal of Obesity and Related
Metabolic Disorders,2005,29(3):292-301

[26]Ka Ying Ma,Nan Yang,Rui Jiao,et al. Dietary calcium decreases
plasma cholesterol by down-regulation of intestinal Niemann - Pick
Cl like 1 and microsomal triacylglycerol transport protein and
up-regulation of CYP7A1 and ABCG 5/8 in hamsters[J]. Molecular
Nutrition & Food Research, 2011,55(2):247-258

[27]Zemel MB,Shi H,Greer B,et al.Regulation of adiposity by dietary
calcium [J].Federation of American Societies for Experimental
Biology Journal,2000,14(9):1132-1138

[28]Kelly KA,Gimble JM.1,25-Dihydroxy vitamin D3 inhibits adipocyte
differentiation and gene expression in murine bone marrow stromal
cell clones and primary cultures [J]. Endocrinology,1998,139 (5):
2622-2628

[29]Grey AB,Evans MC,Stapleton JP,et al.Body weight and bone
mineral density in postmenopausal women with primary
hyperparathyroidism [J].Annals of Internal Medicine,1994,121 (10):
745-749

[30]Davies KM,Heaney RP,Recker RR,et al.Calcium intake and body
weight [J]Journal of Clinical Endocrinology and Metabolism,
2000,85(12):4635-4638

[31]Major GC,Alarie FP,Doré Jet al. Calcium plus vitamin D
supplementation and fat mass loss in female very low-calcium

consumers: potential link with a calcium-specific appetite control[J].
The British Journal of Nutrition,2009,101(5):659-663
(A5 B 1 .2014-11-03)

D e S e o i S T T S e S i S o S T e S e e St et ST S

CE#EE 70 5O FH BRLEE UG 405 R
FEHOE T RKRER 3 g 5 RS 62, K% 6g, &
BAZ 6 go Iy S I8 2200, /i A
B 5 @s WA R SRR BT, INZE e 5 g0 H
o LR, 5iE 8 A ek, #E Rk 259t
MR 43 2 UOBCT- P L, A A5 ¥ 1R B 7 5, 24
h#e2 1R B S5d R 1 AT RE. ST REES R mid o
AR S A 100 o

14 sakRE DL (PR UEIS BT Robr i) o4
ZARE, 1 NT RS AL WAL I ARIE IR
SR BCH FEATH O, W 10 s A 2K e R IR I8
S SRS, NS RS K TR I RE IR JE e g
JIR ACHE AR TG 25 A BN, g G B R

1.5 it Fa ik HEEEEERH K, P<<0.05
INZE AT G

1.6 #AER WAITTMIRNE 1.

A1 BT HRE (%)

25 n WK Rk TR SR
WHITH 42 26(61.9) 12(28.6) 409.5) 38(90.5)"
xof HEL A 35 12(34.3) 1337.D 10(28.6) 25(71.4)
VE: SRR A, x2=6.72,P<<0.01,
2 iTig

B BEEIA N « IR B 7 SRR A

JEATIK . AR BH 7R AT K EE 7, AT ik Ry Bk 2 i 5 Je
E—B2 W%, (TS EIMEER:, XS5k
T AT VB i kG« — P8 =087, JE R B AR 1 42
B K H 2 SO AR T O B 72
B e S TG 7 o AR = 22 A5 22, I e I
R IR Ry W RE R PR A A o IR S -5 7 Bk R
I B A, i DU 38 R I AT B B 2, R e
JRZAEHEE, T ELBE R W 00 I B S bk & F w1
A0 AL W, U S T 2 TR, VB )
oo, WROCPR o LB IS RO Fe i e, — BT Sk R
1, WU B 202 8 TS TR A VR T, (R LA
P %, HAEB)LERSZAT RN 2, LR
T o FEH AR P B 2 44 2 U S B RN IAR = 2 A )
A LEXT IR AL S5 I0CH B H0L0 s OB OO, 7
SR AR A, AR IR S A R
s T I, )R FAT AL, WA SR
%ﬁ% RS AT SRR 2 I AR, BT
STHEAL, 7890 RAE T rh 2B 1) R AFROR Ok ik
Yim*ﬁﬁ{ﬂﬁ CVEAAE IR ANG T

S & ik
(1] 58 s 255 B ey Hp B IR 32 W7 b VB[S ). 1 T2 7
Jii4t,1994.6

P22
BORH

(kA% B H1:2014-07-28)

S G S S S S S S O G

KRR ) R

R AL IR |

GEUARN



