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ABSTRACT

Human survival mainly depends on the harmony between human being and nature.
Since the industrial revolution, in order to promote rapid economic development, the
capitalist countries extracted the natural resources madly, while ignoring the protection of
nature. This situation makes the confrontation of man and nature unprecedented
intensification of ecological and environmental problems continue to emerge. The
survival of mankind is facing the challenge of the ecological crisis. In this context, the
people all over world begin to pay attention to the study of ecological, the American
scholar John Bellamy Foster Marx's ecological thinking, re-interpretation of Marx classic,
in-depth analysis of the ecological crisis and capitalist relations, and construction of
theory of metabolic rift to point out that the capitalist system is the cause of ecological
crisis.

The dissertation consists of introduction, main body and conclusion. In the
introduction, there is a brief description of theoretical and practical significance of this
study, the research status, and the innovation of this paper. The subject consists of three
parts. The first part introduced the causes of Foster constructed theory of metabolic rift.
Because in the capitalist society, the ecological crisis is worsening which attracted wide
spread attention. Some Western scholars hoped that the Soviet model and the green
movement theory may solve the ecological crisis, but Foster research found that they
didn’t solve problem. Only based on Marx's ecological ideology, in particular, using
Marx's theory of metabolic rift can we find a method to solve the ecological crisis.

The second part describes the emergence and development of the concept of
metabolic. Foster pointed out that Marx came up with the concept of ecological
significance. Foster Research found that the theory of metabolic rift is the center of
gravity of the ecological ideas of Marx, which revealed through the construction theory
of metabolic rift, because of the expansion of capitalism and naturally between
metabolic.in the crack, this rift is the root of the ecological crisis. Through the analysis of
the writings of Marx, and understanding of theory of metabolic rift that today's capitalist
society, foster pointed out that the essence of metabolic rift is not only the alienation of

nature itself, but also including natural and social and relationship of alienation. Foster



also pointed out that the way to solve the ecological crisis is to eliminate the alienation,
and to unite the workers and ultimately toward a communist society. But Foster
emphasized on ecological issues as the core to much the "ecological crisis" over
"economic crisis” to dilute the class contradictions of capitalism, ignoring the factors of
production in Marxist theory in the theory of Health, making Foster in resolving the
ecological crisis method on the lack of a practical basis.

The third section describes the material transformation of the contemporary value
of the fracture theory. Foster stressed the harmony of society and nature. This suggests
that modernization to achieve industrialization and ecological protection are both
significant .The evaluation system of ecological civilization and environmental reform
pilot should be established, focusing on environmental protection publicity and citizens'

environmental awareness. Conclusion summarized and extended the full text.

Key Words: Foster  Theory of Metabolic Rift  Ecological crisis



BB oo ——— e e —ee—e e —ea—ear—er——err—taa—erateaaree ittt aatearteaaeeareaaaearaeans I
ABSTRACT ..o e e s e et e s e s e e e e et et e s e e e e e s et e s es e e et esesees e e e et esee e e et e s enee e eeerereene Il
B oottt ettt et e et et et e et et et e e re et et et e e e eranas 1
O T vyl = N TS USSR 1
08 T 33 1 = 1RO 1

0.1.2 T Y oo e e ettt ettt ettt ettt 1

0.2 B P AIMIFITIIR oot e ettt e et et et et e e e e et et eeens 2
0T R E S N ) T 2

oI 2 R g 1 NSRS 4

ORI 1 ity <SSR 5
0.4 BF Tl oottt ettt 6

T R I D R B BB B e, 7
1.1 YA IR HE AL ST 5 e 7
1.1 HREART R REGI R BRI AESTEHL e, 7

1.1.2 GBI EZSTEHL oo 8

1.1.3 IR A S S EH LR R AFAEBPE oo 9

1.2 AR T T RIEEZE oo 10
1.2.1 MNAE D RAE AR TR A S EH AT ER I 10

1.2.2 Sy B A S A AR SN e R ERAER o) 11

2 MR IR IR BT (oot 13
2.1 WM P R B LI oo 13
I < Rl /DG ot /S A = 1] 13

R T 1 wrcad T <caa s TR TTROR SRRSO 14

2.1.3  AEHTEE ST AR HME I T TE oo, 15

2.2 T A T I 2 X oottt 18



VI NG TS AL = OO 19

231 ZEBIFBIIEAL oo 19

232 BEARF SR BIIEHG ..o 20

2.4 WAL LTI oo 21
241 RN —FR T AN 2 43 B AL S IR BE RS A ) ... 21

2.4.2 AR N —— A A= 7 AR R e, 22

2.5 B TAZHIRTZL AR A B oo 23
25.1 THBRIIR, SERTRFERIEZEE oo, 23

252 AR IR, E I E LA 24

3 TR HRETEER IR AN oo 26
31 W HMTRLIIRTEIDTRR oo 26
311 HIERAAL I IR AL ) B A T BRI o 26

312 FEMRETAEZLDGIEIEE L s 26

313 WIFE T ST EA AT s 28

3.2 WA ZL RS IR BETE oo 29
3.2.1 Rz L SCERAR AR TE DA T o 29

3.2.2 R T A EARLE D v S U AT oo 30

3.3 WA W R R 0T B A AL S IR s 31
331 W IEMAIAESIEHLE T oo 31

332 HMANE AZRIFIIIIER o 32

3.3.3 HEBNAESORY S MG IR (oo 32

334 MEHFTETFFEE R FEIERE (oo, 34

B TR TG oottt ettt ettt ettt 35
BEFETTRR oot 36
37 ST 40
BUEF AR B R RIESTA R BINEBHIIE L oo 41

M



0.1 ZEBMHEHME5EX

0.1.1 EBMAYBEHY

B A SRR DAk, PR AR 3 SO S BT RV L PR G 5 A Al
IR o BREE ] s S KA AL KRR Z 5155 A2 D iRy,
FAR AT 2, PRBE 35 Yo 5 R 28 i B AN MR AR SRR I A A7

HCEFFIRCAR, A 20 R RIS T BRI U, AT AEE AR A
PRI S o SR, GFIARVEARAT ZEAT AR, IREES R 50K, ~URRH, K
TR, (R BATIAA T HI R EEAA . EI O 2011 FIREESE T
A5 R, 2010 4E4 [ R KHEBCR X 617. 3 /2, A b BRI IL 2185. 5
JIWE, T FEAR IS 24. 1420, © HEKREAR RS BoR 2008 4F 4142 bl i AN
1% 356. 92 V75 ToK, HAEK R ARG E A R A4 2k 2 /0 A 2000 1278 |,
4T ASEJE A [E GDP 1) 2. 25%, “IXLHrr A N . Had ™ Em R4 i,
A BUR AN RS ACE INF A ARSI, X AR SO AR A — N2 ey 2 H FRTE
FEI BRI AR — R T R, XK IR TR IR ST 1 244X
73 A AR e B A OB MR Lk « DIk « #E B (John Bellamy Foster),
FEMRS B v A OO SRR b, S T W) SR BT B, B R T AESEHL
(IR IR LA S A R A S SBT3 A SCIR B W R e W 24 38 (1) RGEWTE L, A
X 3R i vkt oy 32 SO 25, T SR R R MR B — Le AR VEH]
0.1.2 HIREX

FEITRF ) AT R B e v, PR T SRR (U, IR ] 3 S TA
TR AR A S B e R T SRS Yy, b (KA O me RN CRAT AR AR R AR HL
TR B F B0, AEBTA T SRS b B R AAE 2 2 18] () AR g e 1
BB, T A CRTRIRANO AR R TR 7o T B T Sk 2 [ A
MG, ASIRMERE, MEXXFWRBAEE, B R E R it
FAER, GEATTARIA QR Z I8 Y AR, S8 A A R TSI, ARZ A
Ao 32 3o AEHTRF W AEZSIE R LR B8 3 U e 2L R g At 2 230, XN

© 1992 FEH SR IR —— R R S HEE[M]. dbnt: PE BT ML, 1992 22
@ Al N RCSURD E FREE AR 2011 SEIAEESTH4EAR [EB/01] . http://www. mep. gov. cn/zwgk/hjtj/
O SRS, PEAK MRS AT EGEEREE SR [T, KEARFE, 2008 (12)

1
a4



AT v S B 10 ko 32 SOl A BE A XAt 77— AN AL A

X AR TR ) T A e W R B A I BT SR R ISR e )i B A B i
S NS BARFEATAL . & BT AL 5 B AR TR R AR 4 DA K m] Fp 2
SERBAR, R IX b AR B [ R IR TG AN 4G 15, SR AR T RS ) AR S 2 B 0 o
FEVRF O AR T ORI S A e WS LA S S ) RS R el i Al AT IS i
X

0.2 ERIMARIIK

Yty o Dk o #EGTEF (John Bellamy Foster) 1953 4FH A= T-55[#, 1984 4FH
WT 224w K5, RES LA, B 36 BRI NI 2 4k 2 2 R 2%,
FLAGRAH 5 oe S8 3 SRR T, W B8R T2 AL AT AR A, IR 408 A
T ARG HLRIMIR LS g B S fE LS it . (Egs A KDY (1997). (H3e
B AZSSE) (20000 A1 (CERSEHLEFEAT XD (2002) X =AZEAFR & T 46 s
A =R, iR 20 TS RIR AR A B v B SCEE AT TR s
P, BN BRSSO P Isk N . Ak, BNAMFZ R E ST
fETR S BARRIWIIT, A TP AR SO AR
0.2.1 EIMARIK

15 2000 4, MRHTRFHAR T (S BIAERSED), REOR T AN, RE
N#ZH5Hrh, BT T PIREEE . DRI D 5 RS E R AFE AR « W« 52
/K (Jason « W + Moore) IS « Fik&4s (Paul Burkett) ©, LB g4 (O Connor) ©
T S TS S « & (Alan Rudy) fT{E 2« 305 (Paul Hampton). Pk
W SR TR /e S v SR AR ) T T th M) SR e W g R T T 4 ie,
BEA MRS T AR TR AR S AR R —— ) I e W B AR

O OARAR e W e BEIR, MBI, TERAKZE (Umed University) FREEGG S RBVEEASZ, EEMNFHEE L. 2H
M LIRS, GREVFEL KT RA T XAERI . BT RPMSEH R R, FEARMEZ (EEENR
WK A T L——— AN AT CIRBEUTE 17 52 ) (Ecology and the rise of capitalism an environmental history of
the rise of capitalism).

RS« R, REFER Y, RERME (Bl S AR— RS ANM) (1999). IR LA
WrRF IR A, AR B T AR TR A (e B ARSI 5, i HOMAETRR 5 R st B4R L 1Y)
WL 3T T

© U« WIS AER T M IR —, TEE L, EE CBUAESEIIR LT B, W
LR INAIAR JE K2 20T « S B iAo PR IR B ST 3% . 1973 TR R T “H X
AN, AMEEE T B AR G B E X “ZBWi AR P ETHA . 1988 AT HA1EEI 05 150
I (HEATEX, AR, ST (RS T EEFZPTNMAITIS R, M XYL T &R R E
RHeR) “H_@mrE” Bin, HFZEARRER (ARMNIH—ES% T 0T XY (1998).

2



X ) T AR R 2 A VR A P R AN RO e — TR0 A A ) T A e A
it AR A SE LR N TSR o AEATRE AN A SN LRI 2 A T A
FAT N YTAR R R, SR T A a7, AR bR U A T S
(B AR TR B Ul I AR 4 W 5 T NAEZRRIROUE T A BRI SE R, i RehilE
5 H AT AR BRSNS, D AR TR A 1 R B2t 1 s 4 A ANE
O PO RN, B b SR A9 AR (1 AR AU T e S [ B 1 A B 2 R R
FURFAIEEAT AN, RS PR (X A BE S AT AR B SR A B T 1 o S e ) S A A

SHER. ©

AT B A S B RO B, R 00 ST T
0TS 2 0 DR 55 6 A5 2 SRR MO T 5 FUA 77 e, O — [ A
SRS, RPN TR SRR, IR TR B S
0 S S SR R R P s 2 1 AT UF1 85 AR SR
HAE R, A T YA SR . O30, RIS P AR 24 4 4
Wi A SR A BN, A T VA S 2o AR, v T 25
BRI AR ST B0 1 A AR 5 T 7 o AR WAL 5 A
KL BESh AR (RS BF S R 2 T et v BRIV A K R 0 83,
TR AR T R0 S W75 ) T A AR, 0, RS A E T
AR 52 (0 TS BRI HT T4 B 2B R T 5 B8 XUk
SRR LA, B, AW IR T8 10 7 5 8 125 25 AR LR I T2
Arbgr, DUABIR AR UREROR M POIOR IR, %A 3 A SR 2 T ER I
A5, ORI, ARSI S 5 B R TR B R RS, B T YA AR R
SRR SN, AR SR A 20 TR K J8 2 MR T 6 3 ST 01
T, R ARNTRE 2 OB b OHET, R IR A S B O
WAL HE T I, SRR T YA A T 53R BRI AL, WS
222 SUAIE B O A T LR S 7 4 O SR B4 M S, LS A 07
A 0 00 26 40T 54580 4 A VAN (K LA 17 s o 9% 2 22 1 6 44 ) 2 6 LT

@ Paul Hampton. Fusing Red and Green[J]. Monthly Review, 2001 (9)

© . GITEE BARMESIM]. dbnt: RSB, 1988: 92

© Jason Moore. Discovering Marx’s Materialism[J]. Organization & Environment, 2001(6)

@ Paul Burkett. Marx’s ecology and the limits of contemporary Ecosocialism[J]. Capitalism, Nature Socialism, 2001
(12)

© Costas Panayotgkis. Nature, Dialectics and Emancipatory PoliticsfM]. CNS, 2001: 63-71

@ Louis Proyect.. The Foster -O’ connor Khubarb [EB]. http ://www.columbia.edu/

3



SR WA SRR R R . ©

BT M T DU Y, [ Ah 27 2 B AR TR R 0 2 e B R B i T — A
BRIV . — 7 A A AR TR A2 3 “ P iiAe i ” Mtk S T 4 A 4
4P AT, 5 — D7 TR Z S A AE A L o T FRATT A AR i RE 11
YA W R B H A R o AR, A AT I R TR 1) 42
AT PR AT RGEHIRIR , AT AR TR K1) 50 AR H T R AR T WS — A
MSLES, X IR W R A R — D REWEIT.
0.2.2 ERHARIIK

R, R rRs AR A AR WU HT ke, 20 K BIAE rRr P o AL 45 W 24 B
WHEURCRARZ , L2 L LU R DYAN 51 e il

KRR ) AR W B (0 ST, B2 = MANRE L L,
H T e A B AL e R SO AR AR A A 2 T L2 M A E R AS BRI AR, T2
AR LS B A FHE A B B 5N 21 55 e B AR |, EE A 30 1 e K B U K
BRI OIS b, ARITRE X AR R AN . CH T, T AR HL H B
T, EAAERTR R A S AR R T R Ak P =L T AR
SIRBGUR R, A S S R,

KT W) AR M 5 VA e S L PR 2T =P AR W R e DA e
o f i A A B AR A SR AE PR I ARG, e I BAcRTIZ HY, T4
TR HH 0 AR R RIA LSS k. O =, R e R R AR AR L,
2 A B )N A B AN LT R SR, eI e AR AU I AV A, 38
A LS B 2 A R . O =, SR 19 A 60 AEARLIRAE =AM E K
EATH T RARIE s EARS EI AR RS ARSI
S5 BRZIRE A Fha AR B gl 2 i e A i SC R A e . 1E
7t L 0 RN o AL A AN ) AL (138 T A A AT T SR 2% MR 2 [ 2B 25 55 3O
HamEX.

KD AR I 2 A IR B DN 0 A AT =R S, WA R R

® Alan Rudy. Marx’s Ecology and Rift Analysis[J]. Capitalism Nature Socialism, 2001(6)

C R, AR IHEA AR R I AR S e U USRS MY. dbat: ARHRRAE, 2008: 89

© B, SRESMESEEIIM]. dbat: AROKZFHIMGHE, 2010: 180

GO . AR AR A v S SRRSO R AR IR (] . KRR, 2009 (3)

© GO ARSI AR R 1 AR A B A SR M]. bt AR RRAE, 2008: 101
RS, 20 2t 90 A LUG RIS S EX[M]. Bl AR E A, 2009: 149

O BB S S R AR TR AR L S e RS AR BT A 9], A2 32 UBEST, 2008 (3)

4



[ LA S DA AE - BEAS T Sk 2 ik 2 23 B LR Wl (R I B B2 B, ARAS B IR 5%
AL SOMA I A O OB BT il FE =, SR ORI AN 82 77 A2
W) AT W R AR AR S R o V=, AR SO 2 43 B R R BRI O oy A A4
PEA Pt () “RIb e MELLSEEL, o0 AL 5L (K8 TR e R AT
T XSRS A B R, BEAS T SORAT AR I H A TR
REKRAIA 2, AT BB A B PRI E R A KRN T B, X
FIA) S AR A T SRR AR A S TR

KT A b A BV () 24 A EA =P R —, fRITERE 7S 7 5 50 I
P I A A W 258 R AR B AT I8 IR BT AR 22 IR 90 AR AT A S, Rl e EAUAR
b R AT FOR R AR T T3, T AR B o v [ AR A S B A
RN R RS B ENARAE A S RS AR, e ST AR SO i AN
ZUCAMENLE], VE SRR AR, HEsh P E TR R . H TR EAEIX S
I FIRIT ST F AR A ERHE, SRZ BRI S IR R S A Bk, Bz
RARERS AR BL ORI B4R AR, ) A e R AR 55 FARRIAL 2 [N 32 46 Al
KM CAZE 5 Fp it — 25T

MUL BB ] LU Y, 3K LTS AN IR] IR 506 10 Jo A% 0 e 8 B 1A T
e, REHCAEFE TR S “ A S S8, &N T
AR W AL A i A PR BAT B, RN 25 & 2 i A 35 SRS e LI B SE LA
LA PTG H, AN A7 T I B AT T RN S HEVE,  2Em e sk 5 AR RN
AR R 7R T AR ERAE P A AR B BRE AT A TE A AR TR 0 AR e AR B e
BUE THEUAERS . RV A AR TR Ry 1Y) AR W B T e s T2
J G, AE QT SRR Ry P TG (9 oA i A e A ST 2 v B 2 AR RS S
SRR AR,  FEVRAL ) T 45 W R P8 1) A B ) 7 T A Rtk — 2P AT

0.3 #MARAE

AT B AR R AR A AR WS, e 0TS AR rR 2E 2 AR e I ik
2%, il T RAR AR, DA SCR ] SCRR 73 MrioRn I ghik o il 1 e Ry =& A
HIRIAI SRR IR IF 2 M OS2 ST IR, I8 8, 2R SR 2 A AR xe

C ENE. AR EERS S G ORISR, S5 B XFSY, 2006 (12)

@ VRksz. 0y e ARITREAZE S T T UFST[D]. AR KSR T oK%, 2010

O BRI, AR I A A 2 v T SUBARETSY M) dEat: AR, 2008: 130
O R, ISR “Y TR AT IEM[D]. dbatAklokEE, 2010

5



Yy J A #e W 4 BER (R AT 9 L A2 B
0.4 H#FREIH

ARSI K IR 2 AR A T4 o B 8 R 1) 400 o A 0 W 2R B e 7 A 1) 5
KEDIRE,  H R S ) ST A A5 e 24 B AR SRy A2 A B AR P (0 BB A, IR AIE
P 25T ) AR S W R B LRI VP AT, R P i A i b BRI 9 55 v [l 2
Ao e S SO i WA b B AR AR S SO B IR R, R A AR TR 2 2 SR
PSS, DA B B OB B e 2R 2 SO At 2 2 S AT P 7



1 YRTHREREEPIREME =

BRI h B o S8 S AR R 0 A A A T S ) B K TR A DR ) S A R I 2R
AR, AR XA AR s ek AE 1 oo SBSBARE FE 2 vh, AR TR e S O I A T
VA B VR K A% D BE S RIAEZY, 5| HE T AR AR AR S, AR MTRr Z BT LIE B —
AL IR LA D P A W R B LR ZI AL 5t

1.1 YRTHFRERRENHEESE =

1.1.1 SREREXHERII A EERMERESE

B BEA T X R AT R A RS, RABREUS T RAIIARE, HIE AR
FARBIAYE BT ST R, 2007 4 2 HRA [ BURF U A 112 s
NATR RV IR A R, B 1975 LUK, i ASRAEF RS, 4k
KA IR L 2 11K 2007 AF LR ARHE K EE 20 22 70 AEARTT 4R vHERf
TS HILLIED T 40%, QR AERAZREAG AN B, A B 22 By AR AR UK 2K
BN P ECEERL_ETE 1-2 Ko d bz, B A5 I SR s EOR IO . O RTRAE, 4e
ERARRE COR AN IS, 45 AR IK R Ml e ACHE Y o

FEBERISMIEED , B T SOBA AR [ ) bRy, 3 1™ B A2 2 R A AR
Byt HAREKIKBEIRELZ MG G, Yot b BE ok 4. KBk R
L. flegeil, HErettiE 1022 AN DI =2 25 207K, 47 20 /2 N EHOK
Bk, TERRYNVR I LAV M X (K VF 2 ™ s e VT A R, 41T
1.7 J3 Sl R A7) T oK 4 fe B, R 70 %6 FRUARL A7) 1 70 18 52 Jgl iy, IX T00J 75 55 2009
SR AR L AL T K48 IS ) AR IS 0 T 2 2800 Flro © DR PR AL,
DR T SCRE BHUEH FE RS B S5™ F (1 7 M e A8 B 22 B A e Jm (M 5, 4R
NARAT 35 1 b R ST TR A i 120 55 [ f) B L 2 AT it L, A A e v
KN ARSI R A R, BEAS 3 S SN T B 37 I L3 e v ]
FARFGRUR, 0 A KR VS R R 2 A AT SXAMEIE B T e ERTE M BEIAE S . A2

© AR RBEAR X E R A R RAE R I s [0]. 22 MAE T, 2002 (8)

@ YT, IPCC, WGI 5 DY UK ITAl R 2 o0 T ARk SR b I RF4 225 0] vk)1#R 1, 2007 (29)

© MR - DRk, W AT AR CE NV IZAE [T, B HVES, 2010 (3)

Y2 Re F e MR . KR MR K TS [I]. PARA T, 1987 (3). 20

© PRI K. A VIR AR, TEA T S AR T SR N AZANIE ], 4 HVFS, 2010 (3)

-
i



A RAMTAIAEEIR, SR KT BEA 3 SR SR e b B R e i 22 B it — 229
Ko "BATUARMEIRKRE, HIT —RFEm0 AL WGz i w8, )
FE NFAER R AN KA. SREZEE TR G “al LA ik, HORB
AR, e B 3E 1A T-Be, ARk, i FL R DL A
HiBR 7. CRVEBEIS B L X E K MRS ART E KR, e e L
Zefit 1 O A T SO SR B N ORIAL 2 70 i, (ER Il i 2 5 o5 2 LIOR e v [ ¢
AN 5 R GEUR RO A S MU A5 0 A 1K), ) A 2R 2R 1)l e A R AR 3 3
EE /N N e

1.1.2 FBEHTEBRRETREN

ERSEHH 3T RN ERL, 8468 NATTHERTE LRI R AN KRR AE
PE7 L T SO APTIC A A BIAAABG5 YAz 5, FrlefE 20 thal-Et
AL, TR LEFHENT B MEhl, S Mg, Ed
g, MBE Sk, AT 78 B SR BURN I 8 it 6 BEAT 2 A 55 g,
AT AEHTRCEE A T SCRIE, B b ARSI, dE40 AR AP . XN 28 AT 46
MELR T T AR BI85, T i BARGR S VA [ 1) 2218 e 2% (Andre Gorz ),
FEHEAE CERFESAMY QQ977) hANAZSAIMBERLA 7oA T, Fig 294088
AT ASIENL, Bl DUHEIR R T Ahay 1 SO S0 A e, ORI LA I Y
BT ST A A R AARDS, AR BUAE RS EAARSERU BRI Al gt vr—A
REMS AL EN N B EGAER ARt 32 o TN JHREAT L8 A TSI B 1) 55 A A
iz gl Horh i BRI JSURWOHT 1 3 85 SR BIE R B2, b AEIMA LR,
BT B HURER” T NRAEAITHE, BRESRAER BEA T A%

7 20 fih20 80 AN, srtuizah A R T BRI, JTaa A3 Kirdy e,
TR TARZ AR O A ZA . VF 2 [ SN S AR KA OB T, b (8 43 /E 1980
FERRMIER A A 2 T XN TLBOR . AL OISR E ST K, Sisg)
FEBLVR 5 AR T B T SN 2 LR, DO P2 S EUESENL
AR, PEATWEHUE BRI, IFAHRAUE 5 5 R H 22
Drietle fELeBF T, ARSI T 2RI “RES25 7, EEUA T 2R L7
HOCATEE AR AL, AERE 5 T ZERIE BR A 574

YR REAMES BN dest: NREHRRAL, 2010: 179

P BTRSCAER . BRI M. dest: hfE kAL, 2006: 128

O GIsg AT 20 S 70 EARRITE T B K, AR EAZENRIT T AR BEA TSGR, (R ES ST
W ROIB BRI A2 3 S R BUE T AR

8



Rg gr iz sl AR S (1077 3C5m ZUHE ) 24 AT AR 3 SCHR BERT 98 AR 32 SCAE i KK
R RSN, (HR s si S EREEEZON R, BATERAZN
R, AR MR AR SENL R T VE NS TR AL, AR R B g v Az 2
FEHUI . MR A 24 A H 2 R R RS GRS AN IR B PR

1.1.3 IR E SR B RBRRFIE R

TR B A A2 SCH 20 FUARIRBR 1 IR EOREIR, P 77 AR AL 4 3 U AN
G2 A B o A S SE LRI AR 32 A S AT G, A3 TS
FREAR L IR PE M R, FE A = CE AR M I, SU)A 0
DA TN R O BB, 6 TR T e4 i E e, 20T A5 AT
KEFR, WRAMT TR SRS, &R T DR A M. i 1989
FETIRIARZE 2 RATIIR A, A A ETHR 16%[1) A &R A4 Mk DL
5%, BAREAB CATIEMSN TR KX L A E AT 3.3%, i SRR
B AT AR AR S A TR Bk IS 50%-60%. © 1986 AE IR IEHI VIR i DRI HL
wfi M e O A T AR R IR, B T i R R B EA A XY
AEATE R TR, BUEEIARE S KR . a3 UE AR AR B g
T A28 AR PR BT (R Bty SR K AR A AL, 8T S B AL 2% 32 SO R PR
PR (TR 95 = AL 7 N =B A EE Ly P EN 0 S T8

TR GRS — Rl P T R SE, RSP RIERAR I L EFKM
FeRgrPg s, WER Bk, A4 UE RN RARTE I & MR T oA 1 U E R
TRV A SRR (1) BRI, B SEIX — H AR, DU R IR Tk, {H
TEE U TR R R K DL A R I AT ), A R T T AL i o AR e
JRAEFH TN RIS AR EOR M E Tl Xk 4R 5 SURBL AR BT s 1 98 e v R
FEABIT . L AE A HIRIT R 5 3l L b SR LA S T AN J3 [ BT A
i, BRI R A 3 A R T3 o IR R HR A R R AT DGR AT, A
S SAB DN A R IZRE o IRBRBURAREAT 70 PO B, BURF &30 R 1197 B X
O FE P R AR ), R A X SR ER R TERE R T, AR IR BE R v B AT A A
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W& ZAR T YA X — M — PRI, R RS Y
B XA E “ Stoffwechsel” — 3R] B A T S N4 1 AL IR
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JR AR B4, TR IS A TEVE R i P o A AL, AR K T S BRI R 3 AR,
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U2y e DURDK  ARITREE, M, MR, Dy  RAERE—ME S BRI dbat: mSEHE T
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