il ) e = X4

() B.K. 7 2% BB &




i By BE & AR

(s #) B.K, 3% 2
hms TrE ¥Fi#

4 4 & K B

1983

w)ﬂpﬁw TP B Bl B AR -aBia(

%




A E &

AHMERP KRN BN RRYES T 240D, TTH
EWNRBNR. RBIOEZANER. 2B2FYE, L—E8
R FFRE R A0 7 A 5 2 AR SE B A S AR (L ALB B —
XA BT T, AR S AR ol T R IR B B AR SR ALY
R, AT THIENE. AEE—Ba A LMIRE, REES
Mok h2E B, BnF. BHMMEHFNE B, DRESDRE
BPESFIRGS RS RS RRR SRS ER. 2R
SRS R REAESE . iR 10 COL3k Mo, LA R 98, 1
W, IREFREE MM BT, RS MR ES SR, T
WBLEME, WRLEHFTAR, MBPEA AL RTRITRESR
R EES%.

B. K. Siesjo
BRAIN ENERGY METABOLISM
John Wiley and Sons, 1978

B B9 BE B R
Gride) B, K. F%H %
BRE% T8 &
B £ 5 B REp
4 & 2 K R

HAHBIAK S 197 B
aaERGHY IR
PEBELRRIGERT  SMHERERY
*

198343 A — JK F A, 787x1002 1/83
1983 42 8 § ¥ — % E1BI ik, 28 1/2

Ep#s 0001—3,620 ¥ 540,008
H—B5, 1403147
FiHB T, 2956 14

Ef: 3.60 5T




BB

B HAAR, 2 ARSI R S &R R
R G iR, SREZ XN ERGRZB IR XA IR
WS THELERMEEEITFEXEMERBEGT F T,
i H.,Mcliwain B3ZBt45 47 B & (McllwainfiBachelard,
1973 R H = LS 1T T &5 A MR, —HE, B
HRTHBUZMIFRCEBEETEA T, LPRAE
RNESIZ R YERE, B h R o 8 o A8 B 5% R 1 iR T
REERE, B, BRBEREAESE S, BIEA LA
R Z0E, MR,

FHRENERZNAERITRBERRY, 2BES
AT FHERENRMIIRE, RiMREDLR, HkHEz R
VEAR D PR 2R AR A B 5T B R B SOk 1R o AT B A
McliwainfnBechelard (1971) BBt H5 LA R AF B M
fibSCRR SR DX A TH OB A B R EREA = RIBE Bh
X IRRY AR B R AL B MR L E R, HRITEAAA A
AR PR AR A R (A MBI ROATTE S
=, REEEREN, KBS E KRR BE KL TEHREERR
HiRRMERNRIBHEEPZ ML, HFHEZX=RKiE
BEA ZFBEXNEB, mXERARSSS T LA T T
T 5, \

MIBEE, HIEHWEE RERTESEBERIANEAT
EXEBNIRE, BTEEER, RENEEEEFELRER

v




HERxAE5h , Bl An g JLE 7 Az LR SR B4R AR AR, EA e R
SR AR, BT R OTER M BF R U, 5l
B HCIRR A —A R, 527 R E, REIER
RABEREL T L T T RRRERS BIRE S TR
Wi LR & B MRS H &1, 0005, B2, BT 5E
M, UUETPRARERBABRBRTHELSHRBHSE . &
YoM TERIE TR B, SR ARETRR, PR RLT
iE S B SR, '

vi




3 Fi i Br

AR S R 2E 3 2 ) 50 R A 397 0 EEL Bk A 461 (S T) Ry Bt
BARBH, RPN IEA A AL E ol BARR By ST,
FERENILPARSRAFREN SR CEB L & H R
B, EVF£ Ve 72 Bl AR A 58 K MR i IR % 6
Fi i B i e R B AL, AT ISR B BRI, T L, M4 B58
BB (197642 6 ), AR TE B E R AR i 2 2 #
MR Al Bk, A45HERET MG,

BHE  BAREAH SIAAAE (sec) , S Bl BT
A4y h(min), 3R Bk FI“154y BhUR BRI " 4% <000 R
i EH EEL, JLTELHIS, R R SR,

BE  SIREAIFRIEK), LB XA 8 A
TR, Bk 28 2 maHE, B ERAFRI & =
(Bt Ve o S A RH) , T 24 35 R 21 S iR s fhe R
LA°CFoR,

feR5T)  SIHAH&E (RE-K) . ETRE H A
&V IREL, BIA% R E, SHRTH R (Ca) mikBa#
H () B B H (kI) 2y BIFLL0. 230 B R T R,

Mg AREEEH, A R KA 4y P T B
Ft¥E R, M/ (10035) /5780, AT ERBRL T 30
o 2 R — 30, TR BT/ 35/ 40 Bh, BB TR R
B LA100, & 200 STBALR AT/ 2 Fo/%), H2LEE
HRUE IR E T AT/ 55/ 5y Bk R BB SR A6, 7
BRAREA/ AR/,

fol®  EEEEAE(CMRO,) LA 2 F+/(10038) /4y

vii




BhaR o, A0 He B B BE SR 0 B R T/ 3 /4y
B BT HLFEWF R RERLAES F GRED W BRI,
BRAERE LGRS EACRRAZEABCRE AN
BACRRROWREE, WA Atk Bl A B B Bk
RABMEEMARORRE, H—RRHMS T/5 /5 5%
ARE R, MRREBEEXA BABBR 2 F/(10058)/
53 B, W BLARER LA & TR i90. 165, B,

CMRo, e Z7 - F&Eﬁ}%
(OMRony T To0m g <O MO S e

it T AL v

o 3 - WESF
CMRmﬁﬁLu—-—-—woﬁ s X0 11—-————3§1X§}<’§1’

AR M STRNL B om0 T/ A /7. tnRis
#BEHEHT R RO BURS UL, WA (s F/52/
S8 FeLh16.7, '

RORSHkE (AVD)  ZhE Bk H0E R LAAR

AVD x CBF = CMR
g, Wy AVDx_ S HOEAL
R BEAVD (iR B) BELA R & /2 FL R R, BB WRE ]
TR/ (L00BEF) R RES R, A THAMESF/5,
FZEF/ (100 7)) R R B RRLLO. 446,

Eh  SIRMHEST R (Pa), BT AkPak kAN
Rl BEf= A A MR AL, WiBETEAEREEE
7, FRLAMR R T Ja T —Fh Bz, ﬁTfﬁ?ﬂkPa,E?ﬁﬁﬁ§*§ﬁ
BeRnE#UE BREL0.133,

viii




H =

. WY
ﬁ a AL RN XTI NIRRT NEEL A IERATIRLIN RIS RTERIEEZTRIENILESERIENS RN S]] AR RN RS YR L]}

s AU, BRI —— B cenrerreninnin e,
%‘__.ﬂﬁ %Bﬁ*q&‘.ﬂgﬁgjiﬁﬁﬂ FesvssvensentratariteanstesRbsosNTIneS
WA BB RIRREERIA AR eoverrerorsoserssnstssinisnsniisissnsinnces
%_':—.:ﬂi!j ﬁgﬁ%*umﬁi@ﬁ% ....................................... 18

B BREAYFIAREG AR vorrereressarssnssrensranninnsnians 30
BF A FEYE sroeresrvstesnnonctinsisanns covsrsessresrasisraeseestenasorenes 36

gr—dt W TRMEEAEILAR I 2 G IBIEL ceeoesereressossraneorenes 46

eSS YRIR S B A EB TR EE ceoecessorssscssrrescas wesreesees 55
2 B R AR FBE ceeorocroorerreserenrtesienneessnenns 66

BE=E REITEIRFIREE R eoeorrrrernrrnesiinnnciosnisersncnnsnnand72

%’::ﬁ Ket‘y%ﬂschmidtﬁ*c.n 900080883 006000NEC I R PTI0I00OESTONOESEN N
WA o B R R ceeeoreososoessesasoresascassrssoreesssensssses 98

FEWY  AEREEA CBFFICMRo, YA 45

FPE RHLHRBEIRIR  cocorvcomsrmmsninniiinniiisscinn,
F2H BEWERBEAFIH  ceeerocoreeronce

.....................

oooooooooooooooooooooo




R AR RBE v e nereson
K IR R AR B —— — B BT vovee e veereene

;i
<oy
B="
A
%]

E—4
- Sty ]
=
ey U]
BEY
EAT
R ]
A

L= jtﬂﬁ’rhl%i-b%m%n“’éﬁﬂﬁ—%m{ﬂﬂﬁ

F—H
-y o]
=T

BT
ot ]
F=F
FMY
ERH
EAY

¥R Hﬁﬁ‘]“%ﬁﬁﬁﬁﬂﬁ%

H—H
L
B=H

i

162

162

PR TTRIUBR R BRI cevevevrvsrerorannrreonen
gﬁﬁ%ﬁgﬁgggﬁg eesasnetetstaerrsaresannrenss
FEARHE ﬂﬁFPE%E’Jf’CIﬁ
A%%ﬁﬁ%ﬁﬂﬂﬁk%EKMEﬁﬁ% 4 ------

BEE RS TRERNRE

#?%mﬂﬁ%%'nﬁﬁﬁ’rﬁﬁ]‘:zrﬁm’]%%

%@ﬁﬁ:&%ﬂﬁmﬁlﬂ tesasetartestesssrasstatontenane bae

B BIERA coeeresrersrsorterreninns

| @ggggﬁmﬁﬁ
FBE AT RAERGRIH  ovoeveeveene S

WA REEE. ﬁﬁ%%ﬁ O SR I

B e

X AR T A IR BTG overcrneeneoeens

164
169
182
184

vesesees 187

oooooooooooooooooo

oooooooooooooooooo

187
200
208

.e213

215

,..225

ses ci-232

csee244
crerees262
c0+263
...267
+4.283

IR TTREEREYR TR YT R YT

287

veeseee287

BERR e
JEHTER]  ceoeesrrrerarnnnnene

3 24y BURE FIZS B [RERURERHIE oo evovrrerrornoeneniens

--------------------

lllllllllllllllllll

291

«+319
eene314
+315

316
329

.-..330
eseree3TA

336




Fe
ELA
FAN

L1

%2 ﬁﬁkﬁﬁmM%ﬁﬁw oo
ﬁﬁ@mﬁmﬁwm%m.mmm"mmmmm“
PHIE I oovesersersertossneasisssenensnenenensnssessnesssans
EEST R RIS BUBEM  orovevererrassnssnrsnnranns
seesssd19
ceerend 27
cesereld 28
+vsed 35
ereedd0
seeed52
"-_---456
e B4
veeedB7

w3y

- S o]
=g
F+—=
B—

i St 1}
=
= S
#—
S
g=
%09 %
BRY
gAY
-8 ]
BH=%
H—
S i]
=%
gy
EEY
A
iR ]
-y
%%

WS FIREMERE LREE e,
ﬁﬁﬁﬁﬂﬁﬁ teieetsererasseererestneanansonsererenane
+++355

«++358

KEESEEE

e R B A R B
B R E - eeresroneareans
KGRI eoesernsesrornrereonss

e R MFIA lséfﬁzlmﬂﬁngg reveerrreerecessnnan

s %gjﬁliﬁing]ngfggn;; eeeenanetnesuetie basiataninerinas
MR RRTE IR v R — ag@uﬁa o

BAENLEI S BRI ceeveerreasinnnen

RIBESKBMWEEBERSG. HESER oo
BE A MR B A creeerrorerrnnncitionnnennnnn
BT TR A BTRE  ooevrecrescoconmnnneniin

A BB TEHE  severeresserorensireininionianna
wsessessssssertrsaranrnsssrrntracartensea AQ7
ﬁL%Aé_ﬂmﬂfﬂﬂH@ﬁﬁE’]ﬁg eesesarancncnnsessaetne

(-

-338
347
353

359

«ee 30690

378

402
406

472

veae 474
+e2 479

484

--+488

492
494

1022405

500

iid




BW
HE=A
e

#+hE

BT

=%
Al
L% e
BT

%30k

ZRB| evrerrerrnnseseenrorsasansseisssane seasesars s tassesess ces e ssesesson

iv

&y&gﬁﬁﬁ.—%ﬁ*ﬁﬁmgtﬂﬁm reesvasserseansrrsnranns
E%@m.mmwmwmmmmemmmm
22 AR ATGL L eorveeronsresesroesssressssanasas
A AN, AFLREBGRIL  eorsrereereessrrresesssnranes
2= A LK ER E ER RO B B ceeeveranesssesinensiiaian
A5e 2RI BI G BB B oveeeersveesessesines

Il...._..514

549

Il...l555

5638
564
595

+610
-618
646

649

veee655
0717




F—2 4. BB —HBiR

hAFHBHASBARERY, HHENHBRMERER
AR RS, fERRME RS, MRF RS R
R RROTRRE B, B B AR 35 RAFFTHUR S RAD 2 153
AT DR S R R TR, BTILUR B 1 Rt 4
W, Fog RN AN I AR B U R A A) o BB 2 U
UGB, VSRR T WA HBR O ISHE 5 il
I RR B A0t R Mol 1, 0k 1, T M R T
AN, WP REREEIER 2 AT MRS M e R B
MBS, TR R LA B Bt A ORI, (R B AR
BB B ARUMTF 2 % -7 A P A e T SR BL A 2
WA LR R A A TR R DO H, T FLA AL A
B A W RS A 95 3% 480 R,

T oA BOPH 0 0 R AU R 0 BB R A A U 8 K
W05 B R LA A RRIEFAE T TAA T L.
$oH R HE R RN —FERA S —HERANEL, M
WEEREDEAILTEE, EARMAD SRR R
AABLA AR LR N - BRI Th, AR RS M AT
85" A oh AR —F AR B R R IR , T K
R AT, PR B2 AT Ay 5t
SUBHIRET, §5 4B ERTRELILA DR KR 5
BRI R R SRS, A R AR BT R B
HEME, —HBARNRETEOBE. KKMETE
BIASE— M REAR NI LY BORBE, RES

1



LRERARRERAEROARGT, B)E, RABIEERR
Mk RESSRBIMERBRENY R, bR EN_EE
BT HEHENITIRG R, Ao ZEE AL R A
FLRMEE, HHRoriieaifiyieREREAERD
LR PEHAER TR, AakRe, HEASFETHRENRE
B M, P AR E h R IRk a B 22
R, BEFHAET4AR B D %" k% (I Lenniager,
1973), W MRANEEET , LB EEERT SR b
171408, IR G AT e h 2 B RR LT
HHARPIREERBHIZREBENESRR, TRREHLST
& T LRI T T B BLA ROBOR 3 A SCik(Linford,
1966; Ingraham 1 Pardee, 19673 Klotz, 1967; Morris,

1968y Lehninger, 1973) AR —A B M £ WL ¥ & F B
(Lehninger,1970),

F—N ek FRvRE 2 IR

REMDERR LA oENE—F, BELSEARR
HBChRIRE 1. R BT HEEANREARELETR
T, AT REE & SR R R R M BT e B, i W
MR ETHPH#EMZY” (Linford, 1966), XANEXLER 17
HRERRNPMREDINRL, AFAM, FEMHARRE
MRERAE (BlanFhal L8  RREMULMRER) . IR E
REM LML, HAZRPDEELFMFETRAXES M, B
NAEEFI FBRECH) KAERBIE, T HERIMLERBHE
AKX, SERE aibk, mEERR eI LAR RS B W B
(BlanZ B — A5 %) . FTRRZELBriHREREE & 2, iX

?



CEEAEOHBRT, RITANBRE R ESEANH A
Kt RIS T #oR— R RS, B ke B 0 ek 5 e
HRT. BhPE—wRlRERRFEN, B2 R ETI
RER X L EER R LF= 4, Fik, R —A ok &
Fe 3l W 4250 B B B AR AR A B T B B0 W
RE 5 1 0 A\ U 5 e 3 1

AR ALK, AT R P> TR I
MY RERR AR Th . 7 00 bl 20 A M 2 B 03 7 TE A 1K
A, BB R 6 B Mk A R AR B R M B TR
W, T EL Al S 72 B T A A A A 5 8 2 B DA e 2 B 48
MR B HEHE T B, JERIR R & M40 T- AP 1547 2
BBy, MTE AR LT S TH BB A AL S %1 £ Ry 1
RIEFRRK. RTRE, B FRELSBONRT —BM

AT B R BT 4 S A IR B . M Th il 45, A TP
X B ADPRIP, . BATIFTEAM Lehninger fyifaRp i
(1970,1973) FRFEA TPRO AR IS ™ A=, LU R S F B 26 B 7Y 4,
TEIHEHCE B OIMERARIEGE 1), — 2L FN
RER A R LA T A P o “ BB 4 " SRR T,

BARDEE —ERAVHSBERMOEERA, 8
BRT A LB R B R A BTHIH 0 H 3T 8RR e 5

.......

R-ANERLEE RN, ERA BRI T 3, 72582
BERE R LA“HEZ) " XA R,

LLBATE BB MR EEB W ERSE G, 5
1 5e0r F AR B R 78 & AR b S A S LA ik & Y
AR BT R R B, RAETFIRM



WEH » 60,

I ATP 1 l
s E8 AR

6 COp¢ 6 H 0| e— L ADP ¢ PiJ

M1 ERRBUESHEIESNELERE-EATPRAERRY)
(GHEENESER FATPHAAR  EER L1 R
AT HEBEE36—38E o FATP . i Lehninger (1973
F k.

ikt
el

%% +60,—>6CO; + 6H,0

AdH = - 2820 F BH /70 F (1)
RATRB B SR B 52820 F BE VB (JH) I B 1 M B
7, BDRRNEEZNASBURIBD T, ETRMEBER
W, AR E, E2OAEE LMY, TERMNEM,
AHRB(EEEB) REHERENE R, FHEEER
W kR ARRR? XN MBHEREREN, B
£, FAREJHBRVHRER BFE, KK, — P RED
AHBEMERMEHZE-R 2R RAFRIPOK R,

R —A R B B & i shi e i —# B sk Ay
RIEARNREBHEBIC) MWL, BHERNELREE T F
ENBB—BNB RIS — BRI (JH)BRREXRD,
8 R B

AG=AH-TAS (2)

D EwmERERHEEN, SIS ATRE. R 5 SN ER
0.239MBH TR,



BT HH R E FER). (SR —A1 UL &
%417, 758 B L AT T AR S, b 7k B R 1
REVNERE, TUBSBEAFNENREEEY B E T &

0°sz 273° o)lh“—-ﬁ' ft & % 7Y m%ﬂﬁ%amﬁﬁﬁﬂj?
#wm'féﬂn'ﬂ:'mﬁ' 'ﬁu%ﬁ%a%r*ﬁ, Blllﬁ}%éféﬂ'l—-ﬁﬂﬁﬁi
HOHES, TR — B3, RS R4 TR0 s,
T A R,

WHREEREE A REORNESH S RN R
(- AG)FERE R LI, T S I B M — BRI THER BB 26
ARC2)WHIE— SRR B AR5 TR EEE
VRS, BRRRR S AR S B B M. B R R R
TR PR M TRA, LBEYE b T B M TS
ReFBAE, —Ah B Tl AR R,

B LA U 24 R 3ot B TE 5 1 B A 45 B A BB I 2. G
F R B Bk BRI ATIE T % £ f1 8
KRR R R AT AR, DA T B B
B RER I/, fh B ARMEESE, RATATLLE A e
MBS+ JG) BEMM R Bie bk R MR R, B R 4
MR R AR BT R B RN A B R R, TREL
REMBEBHAE S5 H kB I— . BBRE, Py
B R AR B (G A B b IR R B, TR B 4 b
%ﬁﬂ(dcjbm{a)mwwnmﬁm

25°C, 1 )& E% %F%%ﬁ&ﬁh%ﬁ(%ﬁ?#ﬁﬁﬁ%,ﬁ
MESEMNEDA— ARSI W T MEEE, 48 X
TEA R FrE NIR B, WS TGRS 1. 704 ik 2e

5



KAty B e, HOB B A R E 0 1 (FBRERRAR 24T pH
HR), TBEEL pHA 7.0 MAG Rl XA RARIE
AGEMEAAGY RE R,

HTHEEILWAG BAPLEZBRFEA—B +C,
MBEAGH - 5 FEE, XRFERMEHA,BCH 3 E R
FAE 1 B4y F/FF, A BAICK RS B — 4 B R i (ki)
B, ME, R HREREE 1 YT/ M 1Ey FARE
25 JRBAC MR B B ECT A EMBR . B—FHE, mBER
PLB B8 (YR AR EE S RBAICH) 4G (AR AG)
hHE,

— AR PR AGE SR EEE K (K.) ZRA—AE%
BXR, MELAWARBSE BILEEAHEE— JLn 3
W, MBS A TR, TS RETE K .
EHR AT, BEARMRE FEH LK 3B 2R ERL K.,
#ok

(B
STy (3)
BETRALEY K, MERBHIGH R
0 EBJ
AG® = ~RTInK ;= - RTln—"< "
MR HCBI0E T A SRR ES, M K., #1071 AG° 0
H-5.TMTEE/ma T,

£ 42 b B 4 A B R4 @ A RA TP 2 40 15 3h 38 4t
R, BRIFATPRZh" R R g2 R4 B T 4 £F
%, RSN, %HEHELMATPKMR % ADPSP, # &
Bt BB, 3R DL 1103 B B R IR T 4T F % . 2e4Rk
RET, XERPFZROBEREIALAG ARz, B
SRS SRNAE

6




