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PREFACE TO THE CHINESE TRANSLATION OF FROM NEURON
TO BRAIN (4th EDITION)

The motivation for writing a book like From Neuron to Brain is complex. My col-
leagues and I aimed at producing a readable volume that would introduce biology and ‘medical
students to the study of the nervous system. We hoped that the book might be read with
pleasure by research workers in the field as well as by people from other disciplines, such as
physics, molecular biology and engineering. But when all is said and done, what one really
wishes for is widespread accessibility, so that people can see the book, leaf through the pages
and decide whether it is worth reading. Although English has clearly become the language of
modern science, and although it has inevitably become part of every student’ s curriculum,
to read a text in a language that is not one’ s own is at best manageable and at worst an or-
deal. Unless the reader is very sophisticated what gets lost is exactly the quality that we have
tried to convey in this book: the beauty of science, the elegance of experiments, the narra-

tive link between fundamental work done in the past and horizons that are opening up today.

Accordingly, that there should be a new Chinese translation of this 4th edition of From
Neuron to Brain, is a source of immense satisfaction to Bob Martin, Bruce Wallace, Paul
Fuchs and myself. Stephen Kuffler, who was co-author of the first edition, always hoped
that the text would be translated for non-English speaking peoples. The Chinese translation
of the 2nd edition, which dated from 1984, was made by our friend Professor Renji Zhang of
Peking University, a labour of love. Since that time so many major advances have been made
in our understanding of the brain and its mechanisms, that the text has now out lived its use-
fulness. In that time also the need for a book in the Chinese language has greatly increased.
Distinguished neuroscientists in China in the early years made extraordinary contributions to
our understanding of biophysics, neurochemistry, and higher functions. T. P. Feng,
Hsiang Tung Chang, and Hsi-Chun Chang are three of the names still to be conjured with,
and referred to in relation to the fundamental research that set the stage for modern advances
in work on synaptic transmission, cortical mechanisms and the role of acetylcholinesterase.
Their contribution, in terms of teaching and in building up first-rate institutes, is also re-
sponsible for the flowering of neuroscience in China and for the indispensable role of research
workers trained in China for the most advanced work being done in China and in the USA

and Europe.

I first had the chance to know and appreciate the extraordinary vigour, dignity, wis-

dom, skill and humanity of T. P. Feng when I met him in Stephen Kuffler’ s laboratory.
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T. P and I met often afterwards in California, in Basel and in China. He and H. S. Chang
made the deepest impression on me, as indeed they did on all who had the chance to be with
them, and to hear about their lives in science and in China in times of turmoil. My first prac-
tical links with Chinese neuroscientists were made through Professor Ren Ji Zhang who came
to work with me at Stanford University. Our collaboration continued later in his laboratory
in Peking University. We published some fine papers together and gave intensive courses to
graduate, and undergraduate students in Beijing. Several of those people worked with me in
Basel and have gone on to have distinguished careers. Those students would have loved to

have the book to read in their own language at early stages of their development.

As always we thank our publisher Andy Sinauer who has been instrumental in making
the original version and this translation possible. We owe our friend Professor Xiong-Li
Yang, the successor of T. P. Feng, immense gratitude for the pains he, his colleagues and
students have taken, and for their dedication to producing a book that can be read by stu-
dents and research workers in China. We hope that his new translation may help to stimulate
further interest in a field that is still growing so rapidly and in which our Chinese colleagues

are making such major contributions.

Noctorty

John Nicholls



EARFE

WERR (aEYE—NWETRIE) MEM, 73RS 25 S 1R eI AR L
ERRRTE &, BXHENFERBHEN. “WRMEARMOM R ESHER, X8
(FEmmEs, TMMERIEXREAMEXHEST LN, ABRERAIEE, X
2R M LAER KRN, HIFAERRERNEDRETRMIA. RITAKEN
LIFE R s

HIMNHBERERR—NEE, REFWERHL, HAMESELARS, LR
XTI SCAIGEE R £ EIT, HEMMEENERERE LS, URREHER TR, W
BI—#, EEXPIFESECER, FERRNFROKE; BRUETHE, FEFBT
ST RE A REMRE, EMH05TTREED A SRS HLME X

R —ATEESR, ERFERAITXMATRT, RERHR LHRERE,
RAEREL TR, RIVTEGRKSER.: ENME—FHEEEMENMTSIAY, Ria
BREEZ WA EAFTHHR. Y280 ESRNEIRE, RAFEEER TR
fr. B, A%, ROLALEFLZETHESR, BERESKFE. BEHRLH
MR AR, FERMN FEEMABAITR, HHEaMNEESET RE, 15
B, RIVEBREWKESET, ¥NTELRE; ETHE, WEIEBHRMEEY
MR REZL/E—H TR,

EHYREHE, WREYENBEZELIL, MAEHLCERAR, HATA
SRFEH, NELSEHBERH, MRATE, ROFEFTHBEEN—MRARTT
A EE, U—FRICREN TR, R R KK 41K R B R AR
FERA MR 1SS, RIFTKXEEHTEBEMEAMNEEIFEs, MREREERE
BREETHRAEBAR MR, UREERFFFIROME, XEPREA T BT
HHHEFEAR, NHETHEERENS FHEAREZRN SRR,

DRE S, EEA (ABWEMEEZ ) REGENKRRGEN. FHER
MESWAREE. ‘ARNEEMIMBETEIT, TUBHSRHABEE, HRXHHFH
FRIWPEEMAES. EREAMEIHTMERLE, RIFABNBRHE, BITEHFH
MEETTMAE L.

J.G. BR/R¥ B. G. #£3¥*L
A.R. BT P. A. BEul
2000 4 10 H

(HRL i¥F)



S

FAVEXMIFZEFRRPE, BOI4TROSER, FEm TROTGEE, RITEES
&4 Ken Miller 1 Randall Houce 1 1-, I ET A EY,; REXIEFTHEH:
Drs. W. Adams, H. Arechiga, J. Eugenin, J. Fernandez, F. Fernandez de Miguel, M.
Lepre, J. Luque, A. Ribera, T. Shallice fl R. Wehner,

AT ERS mRATRBEFEGEME H], ILEERSZIEEARNITE, K518
RERTE, XEHEEREPEH, RIVFEHIEHSUTSUMITE, URFRE
FIR IR, ffil/&. Drs. W. Almers, H. Arechiga, W. Betz, A. Brown, J. Black,
R. Boch, F. Bonhoeffer, T. Bonhoeffer, A. M. Butt, W. Chen, M. Cohen, R.
Costanzo, A. M. Craig, M. Crair, N. Davis, J. Driver, D. Furness, U. Garcia, A. W
Gehring, C. Gilbert, N. Hadjikhani, J. Hildebrand, V. Honrubia, J. Hortin, M. Huben-
er, A. Kaneko, N. Kanwisher, S. Kierstead, J. Kinnamon, C. -P. Ko, S. R. Levin-
son, J. Lichtman, R. Llinds, U. J. McMahan, R. Michaels, K. Muller, E. Newman,
M. M. Poo, M. Rijntjes, S. Roper, M. Ruegg, P. Sargent, E. Shooter, P. Shrager,
P. Sterling, M. Stryker, M. Tessier-Lavigne, W. Thompson, R. Tootell, Y. Tsukamo-
to, K. Ugurbil, D. Vaney, R. Vassar, S. Waxman, R. Wehner, A. Young il H.
Young.

FOVEEm (EBE¥HE), (BHEEHERE). (WERFERE). (WET) WEK
FHBON, WEEEMT HXERE,

J. G. BRR/AMFHEM 1. Wittker NAXRTHE, B EA RSN HATS
TR T EE BB,

BRATJLR — 4, TR BIB LR FELL Andy Sinaver 15N A6 H R . % a] F01 RA
K, MEHREXERELBHRE, FELRETEMNS THEMOELREE, Mk
M. BEMER . BEAENSEMERAR, ERNEMSERSRHE, KT
B Kerry Falvey, MUMFEHRAHE O, AT IESGET T RE, HERTTX
RIBIE A —. AT M Christopher Small (| fEH £ ) Ml Jefferson Johnson, Joan
Gemme, ifiTNAH49 T 5185, RITWERFHEEmEI YR FERRAE, HBOER
R EEMEARTER T REN., SAHCRENEIRG, NMERHBIIHE,

(HREL F)



fEE T

JGRS/R ST ARLT : B.G ¥+ PA. B i

J. G. R R¥ (John G. Nicholls)

FEXH Trieste ER B R REED D RL T, 1929 F4 F L, 7 Charing
Cross BFt R BE% 201, FERBKEREY Y R Bernard Katz B 355 T HITHE,
HEEEEL, Y ERBKER. FBR¥. MBKE, BEXE. FHBERERH
L Basel EYHARPOLIE, 5S. ERE—EHTTHRXBERFENMY TR, HiE
ETXAPHE . tREREER¥S4HR. BEFES2M2REL, YREARHT
Andres Bello 1 &, YEXEMRKE/R. ¥ RE, URIFLZEFZFMNKEPFiZSHEE
VHEHMELMERRE, XEERCEMRE, BRAME, BE., 8/, FE., BE.
A%, DRI, BEF. BERFAE, EEE, EZF,. SERNZARE, 59
MALEZETHLEZGBRGENEE, BVRMEEHEIYKEHRTHE, HEUL
IR R BAHI A A E B R A,

A. R. 5T (A. Robert Martin)

REMNFHNERFEFRERRREHBE. 1928 4 FME K Saskatchwan, 7
Manitoba K¥Z ERHFMYWHE, ZFEERBK¥FRE Bernard Katz BEHEF T AHHA
YN NE A BHBITE, 1955 FRBELEA, 1955~ 1957 F, EMERFEHFF
IR G R BT Herbert Jasper LR B U /5, NFEIHEEHHMMFENTR. b
BEHTHEERKE, MAKE, BEXEMBTRHEREFESDR, 32X Monash X
F.RTERFMBAALE L RER BB, b h9F 50T 8 00 28 453 1 1 T Tk,
WREHLERBRAILE ., ZUMERS. XS FEENER,

B. G. %31 (Bruce G. Wallace)
XEMPNERFEXRAEBNEDYELHT, 1947 EETFEEFEHML 2




Cx (Al

JE/R1E, £ Amherst P EWYIEE, ZIEEMHEKY¥ 5 Edward Kravitz S FFR M2
BIR A AR, 1974 ER WA EB T, 1974~1977 EAEBERKE]. B
FORMIERZENE TR, WRKEMSEZALEMOSEMES, CEHTHIHEHEREM
RPN ERFESb, S RMBERN S FIUHOFRER, EPEES5 U, ).
McMahan B G 1F, %% TREEH, HWREFHEH Y RS0 Kb b ey 1EH
AT T BF 5.

P. A. BN (Paul A. Fuchs)

REAR - BEXSHKRFEFRWEREROER L, FMIE 3T, EYEY
TRP2EBEMHEREHTE, 1951 FETHEEEREMNERS, 7 Read ¥BEEEY
¥o ZJ5, TEHMHE KXY, 7F Donald Kennedy 1 Peter Getting #1155 F, M EdF
LA AL RMATIH TR, 1979 FHWS, EWITHREE %M, 1979 1981
FEFHEBRY ). BARFLRIYNHELE, HRAKE#STHEMBR, 1981 ~
1983 G B K ¥ 5 Robert Fettiplace fl Andrew Crawford H1E, MMREWEMMEIE
HEME, BERTRT LS REESFMAS B SESR. BHRESETHE
MTEMEEITES FEEETRBARIRETNER, 87 THRMLE —SEmy, 3t
R T 6 4 REB AR I B AL

(HHZ  #F)

FEEST

e

FEBEBERE L (1991 ). 1982 3K A A ¥ AR M 1261, 1988 —1999 4E (L HEH
BlEbt LB R AT, 2000 458 B RS MG B WS BRI £, & 31 5 m
LEWERR, HRESEMPRTULTE (DR R E AL R LR &R
%o “Progress in Neurobiology”. “Japanese Journal of Physiology” JBi 8] 4825,



IR AL = #E3R

KNP B EW A RARWEISERILESHESE, XKFSNMES, MR
RUEEXR TR X R AT ™8, ABEEAES, ME2RFM0 THEFKESN
K&, EHFARFEFHRGEYRET AR, BATHEE M L FE R E A,
RELBFEEEHNER —FERAFR T, IHRMSBAUBHIARE, Ho
SEH B

AVFFAXE S 2R 2H R B, B ALK E NS R T ez
&I, WITTERR—MEME, NiARRERA, BEdE THRENLE
Frieshwy & RETRKEE, RAES LU HEPFRBHFEHER, RUEHHERRER
B, WEEEMARIIAGNSNERR T, /bR, WAL, W3, 23 F%K. BIKE
Fo RMNME—AIOTLRE, N RAARKTFHTRBEHERE, EdEFELMHXH
EAREH#BENERRNER, UPFRERSEN,

e, HOHEs, RN ENHRMNER, SR WA T RAEERNS
W, KBRIMEERT, EFEELT, HFCEISFRF, NMELUSFRYT X
RSN NRA KL, FENR, ERFCHENIIWES, WEESE
TER R O B —BotE, Bk, ERIFSUKEMKBMER, TTUSHITE S
SFEXRKER. FAEHEER, RITLATEXH—3E, HARMIHE, £8—1
BERFBESR., EUBMRARIGHES, SEFEFRLNREE, WERKEUE
o B, AREBELZINARAR, MEERLIEZERE, UPREZ2 TR, X
BRELERRUNERATE, EHEFEmit, ROEBE R, RREE-FHEE
IR ANERE, RaHEMNREATARER, VEBHLE, BEHLMH
FEM—FHEHNERENR, Hit, WHLARECHRE, FRBEERERH
HEBR, MERAERBEIHHEL,

BT KAETRR P EE, XEFHEELRZP, BERTHEAHEN. A
AT AR, KB EFENEUMA—FERPER S, BERITHFE, ENSEA
i E X —FRE. HRANKER—RIHERE,

(A2t E ), BRETRNVERE, RETROWEN, RMNEBERFXT
HETTIEENR AR, M HLRERNEHFEILFERBRITM, RIMFHCR
THIMGETHZH, BR, Th, SBOHEMERE, BEERMNEERFR
S EHHLARER AN RENENN, BIIEEARIGRTEMCYITES T
BERA; MR- ERFERFHBEET NG, HELE, RIVEE, RIE
EEX— B, MEX—FH, RIIGKEMEHMITAF L. FHHEHET



« xii - PIRE AT = R

EX M AERFEAHE, Faf, EMEN&HES, LHeR0lBRENITTSS
(R IE B A .

S. JEFESR J. G BI/RHET
1975 %8 A

(g %)



8 R

18 5 F

B1E FSEFEMNAHFEE 3 RER R AT M Z TR BB R R
MEMLZITEETHESEE 4 14
SHERMEH W E LML TRE 4 £ XU A0 BT G R 2 AR el T A L B AT

ME WA S 16
MZITTHINEERE 6 HEHAIRIFEE 16
Bk, WRfBE 8 EER IR T HESE 17
EEMAerHBELERHRR 9 IEHEGEAREER 17
B ITHHE 10 Efh. HMEELERMEL 17
MARINRERBE 10 LE MR RpEEE 18
SUMEMXNERER 10 ME WS 18
EEMILRALZE 10 BiEiE 20
BIEBPESEE 1 R EHE 20
MESHA% 11 BAPE 21
BAESHEEE 12 HEERAEENEEMERE 22
HEMICREMHZILESHIER 12 HETHWAER. 2 TFEPFE 23
WRHSTENNEOGHER 13 HERERBENGES 24

WERFEREEHNEE 25
F2Wy HAEAEZLFHESER

B8 HETBEFEZSHEE 29 TR 39
EFEENREE 30 Nernst 772 40
MEMMEE 30 WEhh o 40
HTEENYESE 30 ERHERR-BAEXE 4
WEEEE 31 BY2EHENER 42
BEAFRACHARSE 31 BErAEMEEEL 42
HEMIERA 32 421 BEASHNAE 4
g KR 33 FI3E EVRENEH 4
B HHE R 33 BEWE ACh B 47
ER#ERiIdRER 35 ACh ZEHI IR, 48
PR A A ISR 36 ACh ZiE LK HEMFFH 48
MMy icREE A 37 BRAL L 49
HERS 37 BIEMEMFITIEE S52

BB ENE 38 WA S AL A LA RE ACh #1453



xiv - H

BRI A T ACh ZEFLIERAK? 53
ACh ZER @ HHEMIR 54
ACh ZAEHHF R CHRE 54
WL T ACh TR LM B HEE 54
W i ACh 2T HH M 5SS
RENBRE SS
GABA., H&BRM 5-HT Z{& 55
AR THEBE M T 56
MEMEEE 57
HEBIEPAE 57
BLETE A B ER TR Sk 57
HESIESHE 58
HEHMIT M EEE S8
Z WA EE? 60
BEMFEHEMILEER 60
HEENE S BELE 6l
HAbiliE 62
HESEEGEIE 62
PIT] ¥ L EHIEIE 64
ATP B51EIE 64
BEARZE 64
HETBEIEEE 65
EXMBEEM 65
#i 65
8 3.1 BEAEHEOER 46
+M3.2 HEEMSE S
M 3.3
ik s2
B4 BAEREEE 1
WM-FE|ME 72
-8 ATP BRf L35 72
EREBAENEZRIEE 72
BTHMMAPLE 74
ER 74
WL R A P B R 45 ATP B 75
B ATP B 76
-5 H| 76
NCX ¥iZ &% 77
Na-Ca #8577
L AR AT A M B4 2 79
RHE 79
A-HEEAMTI® 79
H-FHHEE 80

52 {4 Mg 5T £ TR B B 40 e P Y R

M AFEIE 80
HEZERMFEEZ 81
HiE NREALETEIE 81
B 81
IR FER 82
ATPE§ 84
W5 Has 84
HibEFiistE 84
HEERNEZTT 84
RENHHEEY 85

£5E BERBEAMEFEM s

Hiz 4BE 89

BTTPHE 90

HAE 91

Meshepfn @R M 92
DEMzEr B A 93
PUEEMEA W 95

HFHE 96

wEEHEs 97

W5 98

B R 98

A BMME 99

M- E XL TTER 100
EBREMXHKAETEE 100
BB raEL 100

FE ZINMFRANEFER 103

R RAHER 103
E-RKEER A LB THHE? 104
HREAPHIE. AR 105
BEAME 106

BEMITE 106
BARRNARBR 106
WHEmENER 107
PAOE E R RN 109
BFEEMEE KB E 110
MERHRE 111
M. PHBELENPER 112
W, RSN EREE 113
e EMN 114
BEMRNE 114
[TEBE 116
BEEMNBEERE 117

HERELFTHSFHE 118



