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Abstract

Farnesoid x receptor (FXR) is a ligand-depen-
dent nuclear transcription factor, belonging to
the nuclear receptor superfamily. It is activated
by bile acids (BAs) and is expressed in the liver,
intestine, kidney, and adrenal gland. Upon ac-
tivation by endogenous ligand (BAs), FXR can
regulate triglyceride (TG) metabolism by modu-
lating the activity of related enzymes, lipopro-
tein and receptors, and maintaining the balance
between the contents of TG in the liver and cir-
culation. This review aims to elucidate the regu-
lation of triglyceride metabolism by FXR.

Key Words: Farnesoid X receptor; Triglyceride; Li-
poprotein; Enzymes

He DT, Chen JM, Wang B. Regulation of triglyceride
metabolism by the Farnesoid X receptor. Shijie Huaren
Xiaohua Zazhi 2012; 20(36): 3732-3736

ik 2L

o B X 2 Ak (farnesoid x receptor, FXR)/& T
AR B A9 A5 B F, FXREZE/IE.
. BME. B ERE R, FXRE LT AR
PEBCAR AL T BR B, MR B8R AR, AT
WO LKA Kk P o — 0. A AR M BAK
Re it B2 330 JG ¢9 FXRAEH b = 85 (triglyceride,
TORMTAE PR EFZER, FXRTiETA
FEETGRM G X EEEE. fRE G FHE L AR,
I T A% TR B AE R fni PTG A A B A8 5T
#7, A FRFXRATTGHI XM T AE— 424

KR B REXZA; Hih = BER; B

EE, 8, TR ACEXSENER=EEREmED. B
FEENBILZE 2012; 20(36): 3732-3736
http://www.wjgnet.com/1009-3079/20/3732.asp

035

i H i = B IMEE (hypertriglyeeridemia) A2 5 i i
WilF AR 25 &1 (metabolic syndrome, MS)
56 LM (coronary heart disease, CHD) [ Jl A7 f& S
M2 U Rk, WEFTH ol = BR(triglyceride,
TG B B 6 g 05 . MSHICHDAT
N SRS, FXRAE R TG
RAFFELAEH. Sinal %, TFXRIE R /N B
AR G RILT G & s B 2y T X R4, 457
FX RSN JG T GEr i B B0 R4 B 2 PRI
F X R A L AT 4l P 9058 2 4 R 9 R Ty, il S
JEYT RS2 K, At 9 LA B2 AR S 1 — B3,
FXREZEAMAE. . B LR TR
ZHGURILIE S5 s, A 5 I FXRA TG
AR T A2 R TG O EERE . IRE
P RIURH 52 A 48 e S EIL )

1 FXR-SHP-SREBPIc-FAS-TGi@ %
FXR A I BB 5 s /e RS 3

www.wjgnet.com



TEE, F. ACEXZAYE =80 ENET

3733

“F(small heterodimer partner, SHP)[#J#iA, SHP
F Rl P A S AR S T TR g A
#H(sterol regulatory element binding proteins,
SREBP-8)2& 7041 1 A Jt 9 FIR% JIE 1 (1) g
HEREE M, H3FA T8 SREBP-la. SREBP-
IcHMISREBP-2, il thi FE 2 ) AT S 10 T Ak B
SREBP-Ic4 12, SREBP-lcs& — i # TGHINE i
T PR 5 B VLT e P 5 s 0% 2 IR £ 1 L]
fi(low-density lipoprotein, LDL)f i A3 A
IR IS N 7. B XRS5 (1 SHPIE ik 1 fi
LXRIAETE FHSREBP-lcfy ik, g7 7
(fatty acid synthesis, FAS)#J3E P4 [ F2 (1) 4k 4 6,
I A2 R TG R !,

2 FXR-PXR-PPARa—-B&EIL-TGEEE

FXRAT 38 5 420 a0 A W Wl A 185 B P T 2 A
-a(peroxisome prolirerator-activated receptor a,
PPAR-o) i 14, i L BEHE A 5 i (acyl coasyn-
thetase, ACS). I F2 1 | (carnitine palmitoyl
transferase- [, CPT- 1 ) A& JIG 25 A G (lipoprotein
lipase, LPL)AWGPESG 58, AT IH R K15 1,
IR 28 AR LR T G /KPP PPAR S 77 e
i DURF I RL SR i T MR AE S B A 1 s L
AL, BTG TG/K . PPAR-a/e—Fliik
RWE AR, FLThRe 5 6 5 A AL % DA 5k
U] PPAR-ami &I T HA @ Ghi A RIpEAL
TPER B LI RN PPAR-o BT TR
i, WRCARBOEE, 7T91EACS. CPT-1. LPL
(R SRt P CPT- T 2 i M B AAL A 1 B Sk i,
JLARILHE I, P8 IR 107 R O A A, B
PUIFBRIIAZ K2 e i T8 e 7 YT LPLAE
T BRI IR 3 1 P B & TG B g, s T~ 2250
TR VEBESS, fE AR5 5 IR A 1 IE [E] B (very low
density lipoprotein cholesterol, VLDL-C)AIF| A
ki (chylomicron, CM)ARE A L H94E H,
FELPLAEHI R, CMAIRARE IR & F (very low
density lipoprotein, VLDL)BURL#% LAk B TG AN KT
JK i, 5 SBORIURL 2 1T JIE AT A P 1 EL 3] 7 5t 7
FFEEH 22 /=% IR 2 A (high-density lipoprotein,
HDL), MIfifCMAIVLDLA 728 18 C M3k 1
Febas 1 B8 5 A (intermediate-density lipopro-
tein, IDL), fE#ECMATVLDL-CIHIACH, 457 /Nl
PPAR a4 5h 75 FFIELPLZE A N, ApoCIILK)
G YA, L 5N [ 550 A g b A AL,

3 FXR-EE-TGEBES
FXR T FASFI TR (hepatic lipase, HL)[3

www. wjgnet.com

i, W BERARG M 2 P (VI IE B B AN TG 7. FAS
AHLZETGA R OGN, R IE RS 1AL
SR i = RS R DIAH O, FAS 247
T B Wi Bl FUMR AR 54128, 2
NE Wi B2 A B R K N oy B B SR
FSCA A I 17 R 1D D B g, T (i T 5 R 1)
He TR0, HL PR (1, eh B 40 i & e 0 4y
W, ELAT WG A LRI T GK i Bl (0 3 . HLnT 4
A FR L i B (1 FTHD LA 3 = i R AR K A
KEWFFTIE S HLAEH D LA v ok 4% 5 24
H. A, HLIE R LA Sy e A4 (2 38 JHT 4 i 5 Y
HDLH [ E [ B s LD LA AR 32 1140 it $5 e
FrapoBAR IR AR (1172, g 7 IR 1 45 B AE 40 iR 5
AT, GRNIIRE T B S Y, P FAS
S E L. IEE N OUT, FASK ZBKCoAH
1) mcA BRI, F5S H g sCH =g, o]
PERERF LA BT MG . e4h, FASJESREBP-Ic
B4 (0 i R HIFAS SRHLI VS I, 2%
A8l i S o = B b

4 FXR-LPL-TG@LZ

F X RAT 3 3o 18 5 L P LA 17 B A i 2 1+ 1 H
= HEANEECT. FXRAFLPLIY I H 5 H LPLIK2 A
HEALIN T (Apo)C 1L FI(Apo)CIIL. (Apo)s2LPL
(R30S AT, (Apo)CIITAEL L3Ik A 1272,
FXREGE G 1S (Apo)C 1T, Al FEAK (A po)CIIT
ERIE, MBI e g — PR LPL, 1Y
JIIVLDLACM (TG 7K fift .

5 FXR-PLTP-TGiBE8

FXRW] i #8312 £ 11 (phos pholipid transfer-
protein, PLTP)#% 5%, 5 4 F#AILIMNZ TG, PLTP & —
Ry WA B 1, e ) R I T S R AR FRORL A4 I 1
T BT RPIE RN/ R, PLTP R A (23 AT
R T T AS e RIS B R A, LS R IR Aokt
A s 0 25 4 e 710", PTLPHF X R
A A MR R R e e H i = R IR B
M HDL#¥iz, 4E4Fif S, HDLZK, ik i
S IR BT BEAREY. PLTPAE /S B N 1 2635,
AL A6 HD L A I 5 () e SRS k. e AR,
P LT P75 i P U2 328 JIE ] 2 (1) % A 2 A= R IR
P R TG 2% e i 32 D,

6 FXR-VIDL-TG@E

FXRA 3 VLDLZ AR Ik, H9mIHiE & 4h
JE 2R % L e e R AR Y. P XIS S T
B AT 25 6 5 BRF F ALY £ AR B AT DT U 43

WA LA 5

B A7 5 H ok = B
AR M8 BT R
MEH. BTG
Fo 2R F % A ik
7, A2 LAk B
T A



3734

ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFRELASSIVZYE 201266128288 5205 3681

Wi £ 8

Z B RIE S, FXR
A ETGK #
YEEETEER.
Sinal ¥ % FFXR
?}g E] \%{ F?% 2N i 1%
RE R G £ ITG
SEFWREZH T
R4, 5 TFXRi%
FHABETGAH T
S AR PR B

VLDL". SchmedtfliDallinga-Thie%5">*f{j#Jf 57
7R, VLDLAZ ARk /N ROARE A (i
SV E L T G 5 I 17 R 7K1 15 B A /N B
A 225, MM VLDLRELFE K/ A VLD LR B
NS T R S, BN RIS TG
KPS AT, T B /0 B vl = IR 7K P 1
TF. 25 Z VLDLRIY, VLDLANAZ 50, {H 215
AL TG 2 T) .

7 FXR-SDC1-TGRE&
FXR 7% FSyndecanl(SDC ) %, BRI 3
TG/KF-. SDC1& 5 T MR £ W 25 1 1 2R p
(heparin sulfate proteoglycan, HSPGs) ) 5 Ji& Ji
2, AERAE T R BRI T kit
SDC Ul I AR FIIE . apoE. JHAREESE4T
A5 S A, 70 BRE 8 oRs
RAEVEHM,

Bl PR & At S RO e = AR T ER R
Joq OS5
ORI BLAE FH, 20 e A2 RO DR A B TR A
. FXRIHEEE R T8 PRI LSRR A
S BT AN A AR I (KR T A FE
A LI R, FXRAEAE T IR 1/ A R 2
SRIEIN, FHI ) BZF X R AR R i 44k
WA G 5 ) BOE % AAR(PPARY) . PPARYyJLIF 71
-1a(PGC-1a), 41 fukx Fl - (HNF-4o) 55 2 35 T
a1, MHLIEA B s, dhtnr 0L, FEXRAERE G
ARG AR T R AR . /N US40 A4y 41
(SIS 9T 7R, PGC-lou. PRI I F7 fH ke 36
IERERSINF X R ZFRIEAG M. FXRIEM S G SHP
(F3EPE, Wi SHP R IHLRH-1, fe &30 fH [
To-FRAUEEE T, AT RR IR sz 2040, IR
R AT A HIPGC-1aIEPE, B FXRAPHIBAs & A%
(1) [E] ) TR 3238805 7 PG C-1af0i% 1, MTPGC-1ous
CAMPI A A4 A AR 1) JE R 15 A7

8 &L

HE vl WL, FXRXTT GBI b 2 KA
ZRL N Z@ARILEEN, B iR N AN IR
TGIAH KNG B shas . Britz s, FXRAE
h—Fh 20 2 AR, BT 2R e, W
JMGWT~ Bl TR A JIH ] e 45 22 A AR i AH OC
MEERAG 5% 3 0 iEse, RIS E SR
i MEWiIIT. JHZE 47 (gallstone disease, GD)%5 ¥k
P DVAH OGRS SR A 7 SR e I

FXROUGHE PRI RT3 22 P A O AT LA
(R TT AR SR, FXRAEFAR AL, 4] i s 4
2 HHRIL JBRRAT PR R e R S AT
BE— R ABIE T, FXRYE N 4 5 fie s AR —
AN, AN 2 R R 1 MR
#EAL

9 SEEW
1 Vernon G, Baranova A, Younossi ZM. Systematic

review: the epidemiology and natural history of
non-alcoholic fatty liver disease and non-alcoholic
steatohepatitis in adults. Aliment Pharmacol Ther
2011; 34: 274-285

2 Dowman JK, Armstrong M], Tomlinson JW, New-
some PN. Current therapeutic strategies in non-
alcoholic fatty liver disease. Diabetes Obes Metab
2011; 13: 692-702

3 Filippatos TD, Elisaf MS. Role of ezetimibe in non-
alcoholic fatty liver disease. World | Hepatol 2011; 3:
265-267

4 Lebovics E, Rubin J. Non-alcoholic fatty liver dis-
ease (NAFLD): why you should care, when you
should worry, what you should do. Diabetes Metab
Res Rev 2011; 27: 419-424

5 Teodoro JS, Rolo AP, Palmeira CM. Hepatic FXR:
key regulator of whole-body energy metabolism.
Trends Endocrinol Metab 2011; 22: 458-466

6 Sinal CJ, Tohkin M, Miyata M, Ward JM, Lambert
G, Gonzalez FJ. Targeted disruption of the nuclear
receptor FXR/BAR impairs bile acid and lipid ho-
meostasis. Cell 2000; 102: 731-744

7 Cariou B. The farnesoid X receptor (FXR) as a new
target in non-alcoholic steatohepatitis. Diabetes
Metab 2008; 34: 685-691

8 Lopez-Velazquez JA, Carrillo-Cérdova LD, Chavez-
Tapia NC, Uribe M, Méndez-Sanchez N. Nuclear
receptors in nonalcoholic Fatty liver disease. J Lipids
2012; 2012: 139875

9 Watanabe M, Houten SM, Wang L, Moschetta A,
Mangelsdorf DJ, Heyman RA, Moore DD, Auwerx
J. Bile acids lower triglyceride levels via a pathway
involving FXR, SHP, and SREBP-1c. | Clin Invest
2004; 113: 1408-1418

10  Volynets V, Spruss A, Kanuri G, Wagnerberger S,
Bischoff SC, Bergheim I. Protective effect of bile
acids on the onset of fructose-induced hepatic ste-
atosis in mice. | Lipid Res 2010; 51: 3414-3424

11  Duran-Sandoval D, Cariou B, Fruchart JC, Staels B.
Potential regulatory role of the farnesoid X recep-
tor in the metabolic syndrome. Biochimie 2005; 87:
93-98

12 Hebanowska A. [Mechanisms of bile acid biosyn-
thesis regulation--autoregulation by bile acids].
Postepy Biochem 2011; 57: 314-323

13 Wang B, Cheng L], Gao ZN, Zhang XY, Huo M,
Zhang D], Wu ], Wei MF. [Activation of liver X
receptor regulates fatty acid synthase expression
in diabetic liver]. Zhonghua Yixue Zazhi 2008; 88:
848-852

14  Slim A, Castillo-Rojas L, Hulten E, Slim JN, Pearce
Moore D, Villines TC. Rosiglitazone and fenofibrate
additive effects on lipids. Cholesterol 2011; 2011:
286875

www. wjgnet.com



TEM, F. AFCEXZANYE BH=80ENED 3735
15 Qin R, Zhang J, Li C, Zhang X, Xiong A, Huang 30 Chennamsetty I, Claudel T, Kostner KM, Bagh- W4|# & %
F, Yin Z, Li K, Qin W, Chen M, Zhang S, Liang L, dasaryan A, Kratky D, Levak-Frank S, Frank S, FXRAFA —#+ %
Zhang H, Nie H, Ye W. Protective effects of gype- Gonzalez FJ, Trauner M, Kostner GM. Farnesoid X ¥ 582k, K
nosides against fatty liver disease induced by high receptor represses hepatic human APOA gene ex- A SFPEFAER,
fat and cholesterol diet and alcohol in rats. Arch pression. | Clin Invest 2011; 121: 3724-3734 B e HE
Pharm Res 2012; 35: 1241-1250 31 Jiang XC, Jin W, Hussain MM. The impact of phos- /2 7T B Z 2 |5 &%
16  Kimura T, Nakajima T, Kamijo Y, Tanaka N, Wang pholipid transfer protein (PLTP) on lipoprotein F 2 AR i%iH x
L, Hara A, Sugiyama E, Tanaka E, Gonzalez FJ, metabolism. Nutr Metab (Lond) 2012; 9: 75 # }*EE] A ET‘T ’kf
Aoyama T. Hepatic Cerebroside Sulfotransferase Is 32 Mak PA, Kast-Woelbern HR, Anisfeld AM, Ed- ili,4i’ gilﬁt
Induced by PPARa Activation in Mice. PPAR Res wards PA. Identification of PLTP as an LXR target Fﬁ 5 BT Ef
RN
2012; 2012: 174932 gene and apoE as an FXR target gene reveals over- IR AR £
17  Zuiiga J, Cancino M, Medina F, Varela P, Vargas lapping targets for the two nuclear receptors. | Lipid
R, Tapia G, Videla LA, Ferndndez V. N-3 PUFA Res 2002; 43: 2037-2041
supplementation triggers PPAR-a activation and 33  Smelt AH. Triglycerides and gallstone formation.
PPAR-a/NF-kB interaction: anti-inflammatory im- Clin Chim Acta 2010; 411: 1625-1631
plications in liver ischemia-reperfusion injury. PLoS 34  Sirvent A, Claudel T, Martin G, Brozek J, Kosykh
One 2011; 6: 28502 V, Darteil R, Hum DW, Fruchart JC, Staels B. The
18  Li T, Chiang JY. Regulation of bile acid and choles- farnesoid X receptor induces very low density lipo-
terol metabolism by PPARs. PPAR Res 2009; 2009: protein receptor gene expression. FEBS Lett 2004;
501739 566: 173-177
19 ShenlL, LiuH,Peng],GanL, LuL, Zhang Q, Li L, 35 Schmedt A, Gotte M, Heinig J, Kiesel L, Klock-
He F, Jiang Y. Effects of farnesoid X receptor on the enbusch W, Steinhard J. Evaluation of placental
expression of the fatty acid synthetase and hepatic syndecan-1 expression in early pregnancy as a pre-
lipase. Mol Biol Rep 2011; 38: 553-559 dictive fetal factor for pregnancy outcome. Prenat
20  Spijkerman E, Wacker A, Weithoff G, Leya T. El- Diagn 2012; 32: 131-137
emental and fatty acid composition of snow algae 36  Dallinga-Thie GM, Franssen R, Mooij HL, Visser
in Arctic habitats. Front Microbiol 2012; 3: 380 ME, Hassing HC, Peelman F, Kastelein JJ, Péterfy M,
21  Guo X, Li H, Xu H, Halim V, Zhang W, Wang H, Nieuwdorp M. The metabolism of triglyceride-rich
Ong KT, Woo SL, Walzem RL, Mashek DG, Dong lipoproteins revisited: new players, new insight.
H, Lu F, Wei L, Huo Y, Wu C. Palmitoleate induces Atherosclerosis 2010; 211: 1-8
hepatic steatosis but suppresses liver inflammatory =~ 37  So CF, Choi KS, Wong TK, Chung JW. Recent ad-
response in mice. PLoS One 2012; 7: 39286 vances in noninvasive glucose monitoring. Med
22 WuF, Xu L, Liu J, Xu X. [Experimental studies on Devices (Auckl) 2012; 5: 45-52
blood lipid regulating effects of shuanghua gran- 38  Wilkins JT, Ning H, Berry J, Zhao L, Dyer AR,
ules]. Zhongguo Zhongyao Zazhi 2011; 36: 1492-1498 Lloyd-Jones DM. Lifetime risk and years lived free
23 Zhang Y, Edwards PA. FXR signaling in metabolic of total cardiovascular disease. JAMA 2012; 308:
disease. FEBS Lett 2008; 582: 10-18 1795-1801
24 Ory DS. Nuclear receptor signaling in the controlof 39  Melander O, Maisel AS, Almgren P, Manjer ], Belt-
cholesterol homeostasis: have the orphans found a ing M, Hedblad B, Engstrom G, Kilger U, Nilsson
home? Circ Res 2004; 95: 660-670 P, Bergmann A, Orho-Melander M. Plasma proneu-
25 Bilz S, Samuel V, Morino K, Savage D, Choi CS, rotensin and incidence of diabetes, cardiovascular
Shulman GI. Activation of the farnesoid X receptor disease, breast cancer, and mortality. JAMA 2012;
improves lipid metabolism in combined hyperlipid- 308: 1469-1475
emic hamsters. Am ] Physiol Endocrinol Metab 2006; 40 Zhang Y, Castellani LW, Sinal CJ, Gonzalez F],
290: E716-E722 Edwards PA. Peroxisome proliferator-activated
26 Xu G, Pan LX, Li H, Shang Q, Honda A, Shefer S, receptor-gamma coactivator lalpha (PGC-lalpha)
Bollineni J, Matsuzaki Y, Tint GS, Salen G. Dietary regulates triglyceride metabolism by activation
cholesterol stimulates CYP7A1 in rats because of the nuclear receptor FXR. Genes Dev 2004; 18:
farnesoid X receptor is not activated. Am | Physiol 157-169
Gastrointest Liver Physiol 2004; 286: G730-G735 41  Hunsberger ML, Donatelle R], Lindsay K, Rosen-
27  Daneshpour MS, Faam B, Mansournia MA, He- berg KD. Physician care patterns and adherence to
dayati M, Halalkhor S, Mesbah-Namin SA, Shojaei S, postpartum glucose testing after gestational diabe-
Zarkesh M, Azizi F. Haplotype analysis of Apo Al- tes mellitus in Oregon. PLoS One 2012; 7: e47052
CIII-ALV gene cluster and lipids level: Tehran Lipid 42  Huang R, Xia M, Cho MH, Sakamuru S, Shinn P,
and Glucose Study. Endocrine 2012; 41: 103-110 Houck KA, Dix DJ, Judson RS, Witt KL, Kavlock RJ,
28  Wei ], Ouyang H, Wang Y, Pang D, Cong NX, Wang Tice RR, Austin CP. Chemical genomics profiling
T, Leng B, Li D, Li X, Wu R, Ding Y, Gao F, Deng Y, of environmental chemical modulation of human
Liu B, Li Z, Lai L, Feng H, Liu G, Deng X. Charac- nuclear receptors. Environ Health Perspect 2011; 119:
terization of a hypertriglyceridemic transgenic min- 1142-1148
iature pig model expressing human apolipoprotein 43  Shang Q, Pan L, Saumoy M, Chiang JY, Tint GS,
CIIL. FEBS ] 2012; 279: 91-99 Salen G, Xu G. An overlapping binding site in the
29  Modulo CM, Machado Filho EB, Malki LT, Dias AC, CYP7A1 promoter allows activation of FXR to over-
de Souza JC, Oliveira HC, Jorge IC, Santos Gomes ride the stimulation by LXRalpha. Am | Physiol Gas-
IB, Meyrelles SS, Rocha EM. The role of dyslipid- trointest Liver Physiol 2007; 293: G817-G823
emia on ocular surface, lacrimal and meibomian 44  Malered L, Sporstel M, Juvet LK, Mousavi SA,

gland structure and function. Curr Eye Res 2012; 37:
300-308

www. wjgnet.com

Gjoen T, Berg T, Roos N, Eskild W. Bile acids re-
duce SR-BI expression in hepatocytes by a pathway



3736 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFRLNBHZTE 20120123288 5205 3657
| JERaRzE Lt involving FXR/RXR, SHP, and LRH-1. Biochem Bio- in patients with non-alcoholic fatty liver disease.
&R BEX R AR ( phys Res Commun 2005; 336: 1096-1105 Hepatol Int 2010; 4: 741-748
FXR)) 25 54 45  Yang ZX, Shen W, Sun H. Effects of nuclear recep- 46  Levi M. Nuclear receptors in renal disease. Biochim
Pis B R i 8 S5 AR tor FXR on the regulation of liver lipid metabolism Biophys Acta 2011; 1812: 1061-1067
Ht, BRI
AR R IR A5 Y e Wbk Wiy B

2 KX I F Ik

&, A £FXRIA hit BAR e F I
I N5 R4 A 2

H ol = 85 AKX T 8
S&-6 A 50, T B
NAFLDZMS#
IR TR
R T B B
BEAEZHEL

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20124ERRALHtH S48 N TH AL 2%
° ?ﬁa °

(REAGIWE L) RIaAHE

ARRR ALY [ISSN 1009-3079 (print), ISSN 2219-2859 (online), CN 14-1260/R]&—14 [T P
BRI FF TR B (open access, OA) I, £ H 8. 18 2853 i i, FAK AR FEAN-2H U T
E—F EE R 1F8 LRI R (http://www.baishideng.com/wcjd/ch/index.aspx), $EAZ Fafh H Hi PR 1) i
AJ BLKR 3% E-mail £ submission@wijgnet.com &1, -5 AE 1A TAEH N IEIE.
B WA X T A SRR T B AT, AT AR A, AN B T A R R e,
T BIRRAE A RAT VR G BT VR, g AT — 4L ge fa s, YRS B AN L, Ve B L,
SCHREIR BIAT R R BRI R 28 S 2 R AU 52, R REIA B AT R R B SR AR AR AR
B0 iR, B R GRAEAEAR S R TSR g AR S, AR A SO, B H . . EIERRE
PERNZZE S0k, [R5 ORI T IR AR B 0. 1R 2018 R A Hhal 21 i) @] LR IEE-mail 2 ST R 2 s, 57
(TR} GRIRAT 1A TAEH NI, b GRUE SO R B LA V- 1E, AT 5 — e SO S 19 D020 305 1R R ATV
VEE ATV, FIACE 75 S 2Rk, BRIV AHOGHGE . GUF R, N S A MR, e e AL
BRI T g AR 1 S R I R
BIE FRBGE: EEERHENE, GBS ST s, WA ER 1B PR E IR, X8 SN A4 1)
Faftm e EE s R R, SHE A IR L B L, SR R IEAFHE R, FarkECRA G, s
HIEE SR R B, W R O S8 5 R e HE AR, IR S S R R R .
BHA HERRBIVE: 7 omiE i R B AE SLEAT RN, B GG, AT RaHERR A et I il 528 S
BRAZ . Rt B ARAE TEOR 400% (ARG M sS85 SO R4 0, e . B H . T4 & & T,
WIS SRR A B AL A BRI “ S SCIRIGIN RS BATRI, MifRIE# . BH . BT, Gk
TUEAERTCIR. HEMGE G, W T AT R B RO, T KA ) 7 B ) R R,
S dHAR: AT AR L G 57 T 2R, A e B R B AT B A, RO T R IESC Y
A JE, B SR RN, TR T =A%, STATR S G 5 i 1 2 0 P e SO B, 3 08 SO A 0 S G 4
B0 . ST T g R R AT IR R, ST R g AR W N RIS BN . BRI
. RMERE R, FEATREAE R . VBT AR RIE S R RS RE, G0 T A IR R A
B4 BRI, ZIT: GRS AT g AR, SUT R REE IR R T HIER R, SUTR i T g
BAZ e B JC B AS BRI AT BB, SEAT BT 4 4R HAEASP. PDF. XML, 4 45l A RS 2285 21 5 IR 75
BINE N ST FABNTE, STTRM A %, AR RIS . JRIGTERE . BRSO
(S AT ARG MRS B R AT B — 200 A% o 7Y, RIERERS SO R R, 2R %
W AR R ZEARG SO IR ZEARII T —. RSO S A, (R AR AR A (RERER S
VU H N SERR. (s AT 2% 2% 2010-01-18)

www. wjgnet.com



