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. 0. b, R, BR. SN, HUARHREE. 3. BEESORBEREN: FEBRENNES
—FiiiAs. EE-HEREEED, @R SRR EmMUS . Fll R AN
D—B R ANARERR: RE. 4. & EBS WRERFAH. B, & 7% R
AR F RS —BRE, X TE—FMESHEE—FRRINBEERE, XM TR—H
TR R RT A E— M L2 8, AT LU LR S 2. DSEAE, HEBRESRE
B, TIANTARERFES A RKLEZ[BEUT R AT N RNAESURNE RS ).

BAEEN EBRBHA TR 34-1.
F34-1 BRMASHEEXRE
BRBA RERERA BB [ 2&
etk
—fRAuEH SF BRRR R AR
) ANk B Rk k EY P EE R
BB BEE T Em BREEZS
HERE R TER WEWEZ B
pHIR ¥ ) BT LR B 40
BRAE BTRMsT Exil TR 24
LY ST ? TR 57 88
30
it 1L 3c 43 WA
i LA BERRRREA LR WK
B B BRk. TEME KRR P AT
R EMER BREEMEFERE WA A
LR
& H B RE k= MR
LBk P AE MR HBRRY
WA B AE BT KR
XL E Blike ERE T MK
FHERE
2 (R ) P e ERE FMM
& HLgE HESE £l
W HLBEAE PIE(E5R) B4
W ] B AE AR HBE B

(31 B Shepherd GM. Neurobiology, 3rd ed. New York:Oxford University Press, 1994.)
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B RIBBAERZ R BN RE S #HE). IR R i P 85 BB
HEZE), BIARTUR M REESR, BREXRSHEERT, REREERZHHNE—
FRALERAL. AR ERFZARAMER, TREMRBANEKRE), BITURFRMRKE);
HERBHEIK. AERAREZS, RERLRHEFENLN, XKLL LR,
REBEME R NER L), BIBERBRIIE D ENR D). BE4h, Bk #ppr thar
TERFRR I 40 MO P BRER A A 28, InTE R R 2.
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REBZHMLEKEZ, BeENNEHEIEHEEEARKERE. B 34-1 BRh¥BZH
AN Z R IRANLBI B E . B ERZRE 34-1A), WA TEMNTREZBAETH
ZUEBARME S, NT¥IE G EHG) . G EABIERERHILEEAC), RIFIL
AMP(CAMP)K & i, cAMP {EAE (M NE FEEN BT, FRZHREZHML, =ER
R G BHETHIERHR _REEE(PDE), MiMEIEBRRALEEIP)M Bt H M BDG).
RATFHATUERSE FEEEOMSE: BEES 7Y Bt BAER TR EZESE.
e 3R (B 34-1B), NHTHEATHELRR), BIE G BH, ¥ X¥i5 PDE. PDE #
cGMP Kf#, MIE Na"BEXH, PSRRI RBEM, X THERZRRAEENE, &
5 35 EPREEREMITIE. RS, XEPFHN— LR AR, RERKUERETRIE
3, NTISEBRK B2 M, SBUREA L, BIERAZ 58 # 47 (receptor potential), H i
AL 52 i AL AL AL

ALEBEH B4 F

I
7]
Wl

{]

B 34-1 WABFERIBENTINERE

A WEEBRRZE. R RERA, G:GEA, AC: REBINLE, P, HEVE, DG:
ZReH A B JRBRH/. ¥IIEX. (31H Shepherd GM. Neurobiology, 3rd ed. New
York:Oxford University Press, 1994, H#%.)
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Rk B 495 A S R B 5 3)

T R AT R A AR . BRI AR A BRI K P R A I FRALE R R £
FEERTHEZLT - ANERR—&HEAEr S, BRAETREERENTHS, EUMNE
B, HREERERAL H RS B F kv R A S A —— A AR R E B H PR .

FELAMZ KRN ERZRNEL T, BZERANEHEERSIEMESTE PIHERLK™
A, TR 28, B2 B A AL 5 ol i 0 —FE LR B SR M 7 B ATH 10, RETIES)
VEEAT . FEZRSKIRSZ 2%, ZETRAFESMIE LRI X o) IE RGN, 7E& s AR S BAL.
B i B B R IR IR Y A, Gt A BIA R R P Bk P R AERERAL. EJRRSZRR, TR
R VR S BE  B WBLRA SR F AR, BT 51 I s AL A AR AL (R 2 23 HRLAL)
Zoo YA TR SR AR I SR &b . W AEE RGN, B B3 IESMERRR AR ®
RIFR Ky & A= 2% HL A7 (generator potential). X FHHE KM EZ KL, REBZBIMERZRH
B AEXTTAL RS2 88k 3, KA RN N R RZRENLERMERHWI—E2.

DAL 3K 3R A 1 SR 52 2R B FEAR A AT R S A M kb, FFHEAMAER
ARG FABE . AR A2 TR IR SZ 28 0 51 n LA U B (8] 34-2). ZEALIA By 56 3 T 1 9

A \._LLA
B M 2K T R .
:2 LA0E 1 |

' Bt fa)

C BRBEL \,
D _/ LR T )

| R TR
B

34-2 FEREAH R ERIRIN S B R B AL B

B+ B EN RS EESEPIR SN S RNBZRE. b
BEARBENXFR. A FHELBZREMRE, BAOVHMEE, HERR
KE)H—. (3 Shepherd GM. Neurobiology, 3rd ed. New York:Oxford University
Press, 1994.)



642 EVR BIERZA

GhAR), /RERFEEFESHIRIEER T(E 34-2D), #HFKEEHEKPHRE,
A 2 HU 2% B % 52 8% B A IR IR ZE B A N SEBE AR b ISR T 6 K, ZESh SR 4 T A E
W{E, REEBTH; EHESENPARE - NMERMEEAFEE 34-20). EEBRNER
T, BEHLFRBKECR(E 34-2B), PkrpisE SR S2 8% A KBRS RIEFHFFATRER:
2R 52 38 FL AL R B BRI BOGR B P AR s 3 K, Bk SR B AT RO B8 AL IE A K
i, BRHSREREZ HNE 34-2A). BARRIWRELETIN, BERZZPHEARFBE
PERELKMHEKT, XAUTHETFE ERUESERIBFES.
BRI SE(R) S RIBGREE () VIR, WEXRATUARRSE, B

R=K * (55,
Hoer So ABME, K n A HEE BB n WTULERFE BB, X375 Lo 40 fa R 8o R (8] Bk B,
Bl n=1, BX KEZHAM n M F 1. B 34-3 BrAbRIB(S) KK/ 5 BSE R 4 5 Rk i
MERRFMIXR, BERER=94" X AREH.

4
100f R=9.4(S5)*%2 .
r=0.961 . P g
90 . .’ '/
[ Pl .
« ¢
sof ;,"./
R ' - '.. .
Qi or o"'o' '
» e
K 60 s X
t L] ’,v. .
L
- 2k
~ 40 '07/
k| S AR
20 }f';. )
&e

10 20 30 40 50 60 70 8090 15
SHEX MMBE. %)
B 34-3 MRRMEECMBRBSAHMBKIFRREHXE

AW ERRES R, RAREE, BRIEHE R=045"724H, r MK E
¥. (& Wemer G, Mountcastle VB. J Neurophysiol, 1965, 28:359-397.)

BEENR-MEENEERR. EREHBKEEHT, BERERETLCES L
WIR). XA ULRAEERRMAT L. EBRZEATF, H—MEETRERISEN T R28
i, FLRRBE AR AR R OBk P SRR BE R F W T 8. BN RS RNARTS. it
ENARER, WMARFEDMEEIEERES, BRBREMTRATRE. XHEZEER
AR TSR ENRE S, BRSO+ RE, B4 KRk 53500 R 4 i1
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ERFEMAX, FRERAIBLRZE, CETHERERLIMEER. H—T7H, FBIKE.
WU, RTRBEZE. ERZROENRE, HAES, K ERIBUE B8 B b Rk
AETRERFEAR LD RAKT . XRHEBM A EREN BN I L BEIRE —EH
B B, MAEKERFEHESRETHRIEM; TR KRR iR SR
hEHRE, WREBRZRESHEBMEN, E—ERE LRSREHRBEHE L. FEIK
SR EFHRK S B B ME KT P EEIAT I, XERZRHIVEN BR2BHIE
WRGEHIIHE.

R W 015 5 i fo AL

BRAVZEREETTIE

BAEGBETBRHEREWARAEBRMNINES. T8 —MBREEAR, B
B — R AR A B AR S TR A R, e 5B ERE XM E K&
T RAE R B R 4

AR B P E R X B2 AL B EMRBRER kTR LTS
BRI B —REREBAL. BT AR R EIREN S LB RNREER RN, Fik
HRBOREE—MF BB EE R, FEZERMESIRNASIEN, REREER
PRI AR, BTSRRI SR R R EER TNEN SRR, F
mn, TREERETF LR E/NME, CEEE MK MRRE TS, BioEaRa 02 it
Wo FFE, WRIE—ARFHN BB Y. ERERKR R o S B (A R £ 4
g, MBI, FToENEREYRAN. X— B b4 E A4 2% 5K Miiller 76 19 4D
30 FARPTIRHE, FR AT E A8 B 5E H(doctrine of specific nerve energies), R ALHEEH
Bz —. -

BB 20 47 5 K 6 Ll 4% 5.

AR B RER ML R R AR T R RE — R ARt . RSB B P2 4 4 X
AL E TR, XFVES. — LT AT UBECR BJURMERBA, B2 R
B EBEAUKAEE MR, HATUREERRMPRZ . N —£BBkE, &8
REBEN, ERFAKKFHEIEEITENKTRE. BRENEHMEMKTE LS TE
ENBEHANRS, FUEEESSERNFBEER, X ARXRKE SRR BTEE
MES.

RETRIER FEAE B2 ROMA, KFARRBER. 5 —L@%, wRER
B, FHRSENBEASHEBMANRS, RN EERRRE, RYSHS
BEE. —AORYL, R KURGEIE S SIS B RS E, IR B TR
BREMVEITHERT . S THERSTRSGETIRERE, HEBRLRADM. Mo,
EARFBERRE T, BRTEFOGEERPEERS, CREEEPENEEHTRANR
.
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B B

BEFREBEERDH—NEERS. X TRIEERPRE—MLITRI, BZEH R
B TR B W E B R R S PT A R R 2 [RIE ], XA R ] DR N PR, i nT LU
PE; MUREERBERZEN, BAL i EHLmEck B ARBIAKFE. s Ah6),
WR R PR3 BURHH LT RN, FFRAFRMERAR SN, TRIREL
RUBRIEAE G B3 — DX S P AP 4 TT B R PR A R AR AL, 3R DXt R XA 2 TT I
X E .

BAEMETTHVEZH R PA—, FEWRTREZERAD, Flin, VWHEER LS T
U B4t 0.02mm” WLFI BB X S HOEH RN . (R 53— 302 U B KIS B, 51 S K ez
RGP R LA R AR K D3R B R RIS R, TR B B ER.

ZEEH RN, WL — P X NEXA0HEIX . B, P25 40
AHFL-AEBHENEZE, NERZHPOLMXEXMAET - AHBROMHX; =
ERBZIFHORMEIX, TABERNEXGENE 35 #).

MRE B3, BRBFIFE—ME. K NEXMMEIXORS%, S TRER
KGN ARBRESHEN. £&TK, AE0AR—RAHRCSHERERZE. &
X AE T A IR S R AR R R M2 TR, SRR ZHEEhNTR, AT
AP RE T RERE . EARRMNKT, BRZEFHRD. BRURE R R L
.

R G 3 By — AL

BER T HEAME R PREE, ETRALIERNES, R, RuEaE
MHRBEERE . FHALURSARRIBKPEAGE S . SRR FEFBRE LY
J7id, REMITEIERIE Y ES BRI N &S RER, SRER S R
B, mEEMEEYETANTIEENZ — REERFRRK LE X EEX RS
. REBENESEAHR, HEEEU F-LEERLRME.

BB E AR X A

BABRRZBRNTEEHFASI RN, PBRMELRZENREES. 00— LR
E—FEXNE, BLHAER 5-7 MIFRES A G AR . SR80S T RS,
T R W58 B (S) P HE 38 B (D Z IB] 9 X R T LU Stevens B BBk HA, AN

I=K * (§-Sp)"
e K EH, So ARIBIBISRRE
3 EAXBAWECT 5, W
logl=nlog(S—So)+K’
Ho K=logk, ihEH, NHENIRREHXE.

SHERMRBEHZR, NIRE GRS BB/ NEAS). 75— R

SR, PREBRFIBGREN —MEEMOE, EASS=K, JTEHREN 3%, Iy
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19%-2%, SPEREHIEA 10%. WEKEREBENHBEEGON MU, RIS H#
ﬁ@ﬁﬁ&ﬂﬂﬁﬁﬁ%%%W&aJQMaﬁﬁrW:'
=K' * log$

A LR KB A OEEENEA TR ARIENMRCLHERMERA, BR
7E—EVEE N Weber—Fechner SE B EIAR) Stevens TR0 R EER A RRR RE R R R
BREE RIFHEER, ENENEREEELEE ML, UMK A, Stevens T pREEH
HERETEEZE % 10%, 1B Weber—Fechner 5 4{XFE 10° FI7E R 45 BT I BL

P AR TR RIBGRE, BN TFRIBGEMSE, mERETHRAMRN, £
W3 R B I 5

R 64 2 18 P B Fast bl

EETBRERS, SEZHROEARRBCER 2R —ENT R, XEREREAFE
6] LEIHERIGE ST . AR R GAALRE RG22 (BRI R AATTRT RGN o B AR R L% 1]
HERER A RO R PR, BN R Bk TR IR B AR, R Re e 2
RV ETAR— . EMREREPHUGIRUR AR R @R BLE R —F77%), K
S BT AN — MR R: ARBCRERE, FEBMHMENIRE; HEERBMAER,
20 PraE iR R .

St b 2% [ W1 36 DA S ) — MR o ZERLE o X EG R BT TR R 11 P (R AR AR B 40 I 3
Bt Xt FHAERSE, XFH AT MEAR BN E Lo FIIIZENT S, XL —AIRKmE SR
BWRMAEZ . RAEAXLEB AN, FeEFERMEHERMEKA. MR- UEEEKA
RIS Z FREHARAD, EERRIEBEMAE.

R LRI F 4 A0l 16y 497 4]

RPN E B ERFEEN LM BRBN. 4F - MRERELBXY, K0
X g ERREL D RER, MR RSBXARSHEEERREEROAMEIE
R, XMW LLMBOREAR TR, EWE. RREE. REZERR. XHARK
WA HAERE FREBZENBEER P HFEEM RS, BE 40 FR, ENEGSHE)
M ERMEF A, Hartline F1 Ratliff &I, 7E% /MR [AAFEN R MEIB SR —— /R A
FEEh& B TR MREES TS . ZFHHRCIEN, XEFSHYABRERET R M
FERING. EFESNPBERERES, WRMEIE & MEH K RHRL T L.

& 34-4 EaMmMHn G EEREEIR. B 344A BoR, AEEMRMHIN IS
SEBEEABRARKPE % FETEMETVNZRSMAEL. BTREOES, —
A REE R AT LS — KRR A T, R TN RIRE], 75 B ) 5E R K- P
ERHETTRE R K, XERHIHDPHREH MK, B 34-4B BoR, HHHIHE A EH
2T SRR IMEIFE, DOUEXMES KRB BIRRE], T4 B0 52 % 2 (X t
B, XERBMIEER T EKIEREN D FHRES

AR e R 45
B R BRSO R, REEIeERIRARE, RETEREHERE. X



646 BV BIERS

B:

A L
18] 540
§ W

A

o VIR Gk JE
#

T

FEoRPYE
Qﬁﬁ'.ll...
%ﬁ¥L______;

73 (8] ¥ B
B. A
S [[ 5 A
+ i

j_A_

5 DG I

B oW E

B 344 (M EHDH) 7 RS E P R 1E A

Al BRBZREGRH R E . AT 7 BRI 240 AR . A2 FEARFKE XA AR
AR BRI RS TENZ F A, YRR, B WM FiEIn M55, B1 ARAZ B rER
&, B2 K M AFH945 18] 4346 - (& Kandel ER, Schwartz JH, Jessell TM. eds. Essentials of Neuroscience and Behavior.

Norwalk: Appleton & Large, 1995.)

FRR SR L+ AR ER SRR, BIERARREGE, XRAMNTREKIES . Wit
MERENERRS .

RIS FEN TR B AR . FEBRE M, 7 XA ) 96 P R AR R
WIRBERIE L, tBIFFAEE I A LRIt B PIanfERL R, HRIBNEEDT 0.1s B, B
EERE BRI FR (O R LEBEAR, BD 7« r=%%. mENEED 0.1s, BMEAHEL
tho X T HARR BT AAERBIEI KRR

RALE FIRIBAE R P RE B AR, MR, KHHE ORI S BE0HE], BEN. ER
LR B IE AR E N AE ML E T RE PR EE R, WTRARIERA . BIEN SEFr bR R
WURBROMERIEN N EWRI. KSHEREHEIMAZR, ERERBIS, EILT

ARG, XML 8% LA N YR A Bt R — B .
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AR R AT A KB AR BB E S ORZ SR BAD), KR HAEERE AT
iR, REEREATRZBNE TEEMLH. K2R BRI DRI LMK
M, HARERBEEREERRERR, BREE BN RSB A% 8 A0 12 ot i A RIKF iy 4
ZMBEETTEETAENES. EEEREREN TERED, RZHE-NEEH

RERBERBESA—, BFEE-SEENLRME: FBCRERRIERERNXRTH
Stevens B o JHtiiR s B AIA) . IR PR AR X LA AU s FREAEE U 34

& £ x W
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