9 W iEF

A C e RZ R F A,

AR AAERESHHIE, THER, AL, Kb, 25, 2aof5, aRrF5.... T
HEAAFHELRT, BELAAALE KIG, RMNAAFE, LLAERTAGER, BLEW
B8 R, LRGN AN DA, HRRE T W2l RIL6 A 3 A,

R Aeib 2 R Gty AL A AP BAL S T AT ARG AY 2 A M AP A 3T B A2 A
AR EAD L, CROE iAo, ME ARG ELRRMIESE, L, B RESRHTA
MEFLFHIIARTEN L. WEFOMERNEHFZOEMZ —, HEFOHEK (B, K. #)
StAf 2AF A A AR KA .

B 9-1 AReZ#EikRE

9.1 Wty E 2 M

P4 KAFR S A T IAEARA KB T, RZTF K.

HEAMFZHALREEIMF2RARHR, SRNRNAR—2oE X260 54, L1l KiE
REATHGEE,

EFEANBAI T, FHRAATAASCHETE,

+ # % 9 Democritus of Abdera (N TAT460-370) IAA RR AL AR TR RENAEE09. A XY
J2F. Plato (/7T7T428/423-348/347) kA% /1 £k (intellectual soul) . &5 7&3 (sensitive soul)

(Del Maestro, 1998; Bennett, 1999) , #Aristotle (/> TA#T384-322) A R &84 Ak (Del Maestro,
1998; Bennett, 1999; Lopez-Muiioz F and Alamo C, 2009) -

FEF R K A, 5L K8 Herophilos (/7T AT £9325-280) #=Erasistratus (/7L AT £9304-250)
IKA“R A (pneuma, 35T #Yspiritus) REF 449 38, WA NE A (air, cosmic pneuma) /&,
MIENS, ES e h & H 2 A (pneuma zootikon, 45T #9spiritus vitalis) , 8 i3 foik #) fa, 7
TR A M R A (pneuma psychikon, 45T #9spiritus animalis)  (Lopez-Mufioz F and Alamo C,
2009) o T 1L K 5kt A A A 2R, T AR 69 A 3R AV 2 5 ) B ST =i 3 46 4 (Bennett,
1999; Lopez-Mufoz F and Alamo C, 2009) .

A M 89 Galen (129-216) KA fEE 2 (Bennett, 1999) , it T LA, AASIEEL Y
RFE B m ey B A, EMIEEF TR S 4 F A" (psychic penuma, spiritus animalis) , & Z# A%
RiAedvsz, 1EAH“3sh 7> (dynamis psykhiké) , 3IAZMAZ3) (Lopez-Mufioz F and Alamo C, 2009) .

L LA, K (1452-1519) A A& (Del Maestro, 1998) o e AR.@ T 1k % 4y
B, mEATFHIIXKRA (senso comune) , T 1487 Az, B FRIIBBEEMR S, HI
ZIRT, RIkHXREBH 409 2 a (Del Maestro, 1998) o X —5% 3217395 HHEEA RS K
Alexander Stuart (1673-1742) MiE 8, ARATFASHFH TR —. SHRTREGER, X35
KA M E E AL (ReARit Himprensiva) , F=JmE A R4 (senso comune) P, HWiEEF
12z (memoria) (Del Maestro, 1998) .
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Bl 9-2  3kIR b A 4 Fn B

HTRAFAHRT (1475-1564) Iefm@ 2| B ATIEHF TN LT (Meshberger, 1990; Suk and
Tamargo, 2010) .

fi# 315 K Vesalius (1514-1564) FMiddif 7 infeip 2 R 4oy 23],

— %A % TR (Rene Descartes, 1596-1650) £ F K. WF K. 164955, iRk R34z T
PEIAN AR, I R IR G B BB RIURA, W fiE A BT A st AR, RAMREARREE —H T4
R, L HE1662F di ity (BAY — P b, HIKAMBZUKAEF, IANRGEFAET,
fetede R 3075 5F 2| fm by ARG, Ao LA E IR ARAE B AALAY 201 FiRB, TSN Z AT
SR,

Rene Descartes
11596-1650 §

THERE

& 9-3 BRR, ARG SHER, AL FNER

92 W54 v

AR LT

& K A4 5 K Giovanni Borelli (1608-1679) ik A Ab & 4F 4 ik ik Ak, i P9 k] 5| A2 5h B ik
7, BlAMLPILLE (Borelli, 1670; Bennet, 1999) . #7 2% &9 Antonie van Leeuwenhoek (1632-1723)
RSB TIRAY R4, | megAP 22 4 Y40 mk, £ #8947 22 (van Leeuwenkoek, 1695, 1717; Bennet,
1999) . & K #|#Felice Fontana (1730-1805) 4% i A¥ 2 4F 4 N A 3K e9E A (Fontana, 1760,
1781; Bennet, 1999) .

A% R Ao 5 R e i R HE A9 ? 17355F, 77 2 #9Herman Boerhaave (1668-1738) #4 T iv4: 5
AL a9 4E, LR G AR A AP 2L K70 454 (Boerhaave, 1735; Bennet, 1999) .

18584, % #Claude Bernard (1813-1878) 2 iib42impn B AP 241 4569k k (Bernard, 1858;
Barbara, 2006) -

A 2% hofo] R AEAE R ?

# KA 89 Luigi Galvani (1737-1798) 3t fFA¥ 24 T /R K 69450, 178151 A 268 , Galvani & 3L.:
do RIZAEEALEE KA, ARFAR (Plhed B RF45) 2%, 128 I%% (Galvani, 1791;
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Piccolino, 2006) . 17865, GalvaniMLiRK 2|: HIRE-AH B S HEASKET L, wREEARHENLE
WEQBETE, BN, I—LRFETNELREZT L. REAARRNESE (40F9-4) 43|,
SRt BRI LE, 123 SRR 514204 4E (Galvani, 1791; Piccolino, 2006) . ZlA2lk4EedsE L
FUMHEME, BAHXEEIREZFIANINRER, AR ZA LB AN Ct @, 17945, Galvani
B Zm— S mkegir 2o, RERKEETOEIRGIN—MvE L, JlF _FMayld, 5L
Mz RKEFH AL (Essai, 1804)

,Zf({yl} Galvarni
11737-1798 §

K 9-4  Galvani X A58z —

Galvani#® & “sh o #Av Z & AR, A E 2 & (“electricity
concealed in nerves”)o

FRAE9K 4 (Alessandro Volta, 1745-1827) *FE —H & A T F
&R, INALECHRR RGN A—SkEWN, wRAELHGLE
BT AT s i e KAFH LKA T ik, FTEA, HRESEINEL A €4
oGk R, LRELFHEIBRIE, ABRROLR,

ﬁ .

9.3 WEHERA LM T

& K A9 Carlo Matteucci (1811-1868) Fl Leopoldo Nobili & A &9 4
Bagth i & (galvanometer) i) 2|40 769 Xt (AP 2 A=LA)
v A ¥ (Matteucei, 1838; Bennet, 1999) . #ifiEBH, X% a9 AL
A, R ORIEAYE, FIA2GEHE LBCAYILA IS . e
B eI 5 X EILA Z R ag ek, AR R RN A,

% E #9Emil du Bois-Reymond (1818-1896) 344E T Matteucci® &
R, MZAMARR, FRAAMARAYG AT, LB, ki & 9.5
B A EANM, AL TAEC R AP 2RI EL
(negative variation) , F&MRZ H“FHERIR”, BT A“sh1EE (2" (duBois-Reymond, 1841, 1842),

Volta

A2 NEFA S H2iE B AR R K 5 69 Johannes Miiller (1801-1858) &3k A ik B Kb, 7T
A2 2 (Miller, 1840; Bennet, 1999) . 1849512H 290, iZEHEF K., £ F K. E A Herman
von Helmholtz (1821-1894) #& M| 2| 4% & A 42 69 +% F3& & A 44730.8 K (Helmholtz, 1850; Bennet,
1999) .

9.4 AP omAARR R ALY BT AL
& B K 4 32 52 K Julius Bernstein (1839-1917) & du Bois-Reymond &9 #F 5% &, . & 1£von
Helmholtz#9 81 F (Seyfarth, 2006) . e 2 34X 35 J& 44 I 5 18 .42 75 ak 69 iT 42 (Bernstein, 1868 ; Seyfarth,
2006) . 19024F, Bernstein#2 th ¥ % &9 B2 32 36« HLIA K AP L2 Ao UL 1A 20 BORE 55 A-Walter Nernst (1864-1941)
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a9 7 A2 X (Nernst, 1889) , w H fm it JZ 4. 5 Wilhelm Ostwald
(1853-1932) R @y FEE—H#, & FaBFHAE, # 4 0maEa
PP ik, Bk mIbIE s At B, AR AR A AR . A B k)i
W Ag iy, et PR [ B F Ak g e, LM (Bernstein,
1902; Seyfarth, 2006) .

£ Bernstein XL = B — g & & b, /& B 4 2 52 K Ernest Overton
(1856-1933) 4Rl : A shde B o2 40 & T, LA TR AL AOR] P 44,
i LA B F 694 B Bk Ak 47 B F 24X (Overton, 1902; Kleinzellet,
1997) o G , M ALIE B 40 L 5 69 50 3 F 3 A4 22 69 5 4 M /R £ % (Overton
1903, 1904) o 42 &= f@feL 5147 35 F K =T AP 4] LA 69 3% 4% (Overton,
1904) o AREF Cdntmfe N 47 B TR B & T e sk, mmfasham® Tk A
Z TRy, Overton it th LA Foid 42 69 34 40 36 & 2 m J0 s 69 50 3
F5mpn A a4t 5T 3E1T 3% (Overton, 1904; Kleinzellet, 1997) .

9.5 WEEHFH “LIAR” A&
18714, % H 4 32 % K Henry Bowditch (1840-1911) /1% E i7 52 #41 1]

7 Beryestein

11839-1917 f

K 9-6 Bernstein

PR SRR 8«2 BRI “— /N RIR R ARG T AN, BATME, R, KEOELE

£ & K> (Bowditch, 1871) »

19024F, 47 K #9Francis Gotch (1853-1913) & ki — B ik 8] — & 5% B 7T VAL BB B AL R
A, MRy 2695t (QIEAMZNEFRE) —4, BEEAHRETAEFEE X

# >t 4% (Gotch, 1902) .

19054, 44 K5 #9Keith Lucas (1879-1916) E B-F B AU a0t 9« o R LA, RSk —23%
BT AR RE RIS, WAL —H, CHRERTIRME, XaRAEEHRARZEA X, A

5 A A % (Lucas, 1905) o

B 9-7  Adrian (1912) iEFAME A £ LR TS
WA Beld &, D BRERER. BM5%
R B 75 B 220 B Rk 4 4 4] R BT | R L T Mk 8
BB A 45 R K IUN O3 BRI 5] AL A YK
GEHNETIE], T d A d A0 BREE A 404 105 R
HUP W 2 e B 1B o T AR KT XS D 3B AR B 4 R

¥
_% To Muscle
c %[ j; ﬂ HOUIRMA KGR EL B, HfEslE di

STod T QLERE TR, HERART.

Lucas#y % 4 Edgar Adrian (1889-1977) iE#, AP 4 4B H<s R L ME (Adrian, 1912,

1914; Lucas and Adrian, 1917) .

9.6 WL LWL FTR

19224F, % B 4 325 KJoseph Erlanger (1874-1965) #=Herbert Gasser (1888-1963) &3 % 5 Hf
R BERMKFRETARBPERTES, THRERAMNNIECAZ R L AP BT HEY F Efott T

(Gasser and Erlanger, 1922) .
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Kl 9-8  Erlanger 7 Gasser

WA I KR AR T mieshitk, mB AT EZAFmRRGEEEZ, —RAVEHERm, %
B AR A MBI A2, 1936 F, & K54 John Young (1907 1997) K & Mo f2 & H) 537 ik %
FHREWIA, AT H LR (Loligo forbesi) ¥ EAY L4, © RN LA TRl agitz,
H A% 0.5-0.7 K (Young, 1936). Young 4 R i7 49 £ B4 b 2 X 5 B F 24 3 5 K Kenneth
Cole (1900-1984) : “4n RARBAF5LAVL, SHIFHRLXER", Cole § A AMA & T F it %4
i%(@a‘*’aNitella, M) fedr 2R IE 4z, th@ £ EE, £ DiE# £ Woods Hole i ¥ A 4 5 5=

b F 24052 35 2 W], Atk h9 52 4 Howard Curtis (1906-1972) #F %0 T E A% 4264 & A 3% (Curtis and Cole,
1938) o MATMEKE|: FhtER R AN, BIFERILR Y. ©Fh (Cole and Curtis, 1939) .

B
(=]

Geenneth Gole
11900-1984 |

== N L
o O o

Conductance
{mmho cm2)

=]

0 1 2 3 4 5678910
Time (ms)

E 99 A z{EsfrfE A >, 58 m (kB Hodgkin & Huxley, 1952d, * & & Cole
& Curtis (1939), & %4 & Hodgkin & Huxley (1952d), #: Cole

Cole T 1936 <7 [°] 3% B & Wi 814 K 52 69 4% 2 £ 32 % K Alan Hodgkin (1914-1998) . Hodgkin
T 1937 F £ 1938 £ & w3EH EFH I F—F, #RZ %) Herbert Gasser 89 5% 10 F T1E, {24 2
1t T K5 A 2| Cole #= Curtis F i S MG FF 5T, 4o il e fi1+t %] & #1% Woods Hole & ¥ 250 E
AL B IR EAY 2 WA RS, /}&k%;}i}] 5 Cole —if & Woods Hole, #AiIA&1E#F X BIRE KAV, AR
R U4 Cole #= Curtis (1939) , HARLERELAR —H&E K% (Cole and Hodgkin, 1939) .

9.7 WALEYH 4
Hodgkin & 3% E /&, 1939 & 84 & R G4 K F AAHRE L6y 55 — {24+ # KT % Andrew
Huxley (1917-2012) 2| 4|5 37 i 5 4 Z #9452 (Huxley, 2002) o Cole ¥4 Curtis £ Woods Hole
BB AR 3, RAVAR A e Bk E AP 42 4F 42, Hodgkin #= Huxley 723k 2] #% & 4935 I .42 (50 £1K) F»
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Xy E e (90 £24K) , SHtEwizrtmfp At Tt A E 40 £ (Hodgkin and Huxley,
1939) . Hodgkin #= Huxley 2t Fl 3£ B &9 Nature X X LN E R R, Z BB FHEHANZER L, HNFL
4%,

Andrew F Tlrley (1017 1

w o llan L Hodghin 11914-1998)

K 9-10 Hodgkin & Huxley & % 3 e fif v fir ¥ 45

— 4% X % (Curtis and Cole, 1940) . £t
Fiie & BA S RUSH R, RNSmias & TRAERSH, #4
B AR, YmpsMr BT IRAES TN ST RER, HaEE =
H0, WGARZ MBI E T KL A E 46442 (Curtis and Cole, |
1942) . B, miakExtsr s T8 & m > A4 S8l -l
=46, Hodgkin /= Huxley TIPS 4 S H %, T 1945 % |
AL RET AT 1939 Fa§T4E, HEM T Cole LB EH T, L ™ e
&, RAHNFEAAREEERFTO0, §2EANERIZGEFEX
(Hodgkin and Huxley, 1945) : B 9-11 Ao Ab ok i 5 i v fir

1939 4 & Curtis A= Cole 313 %1 Hodgkin #= Huxley 8945 %, % i ff

Resting nerve Active nerve Refractory nerve

h kA » LR o
_______ = = e e B
*TFEEEF T+ ¥ * r +ETFEFFHE
L R R K N - r  ® L
------- = F FFFTEF ¥ = = e
M —_—
——————— - [ E X3S = - P e e b

K 9-12 Hodgkin & Huxley #IEzi{Eifrehfe F# X (a IH, b )

Hodgkin #= Huxley (1945) R34 T #h4F A=A s 69 @ A2 5T A ALH], A8 244469, Hodgkin F )5k

A TR HEMR % Curtis #= Cole (1942) XL F P 451254849 % 7R . Curtis #= Cole (1942) 1Rid 5h1F .1z

5# 8945 £ 37T AR B 110 K, XA AP 4242 & fi#4%%F (Hodgkin, 1976) . Curtis #= Cole

(1942) TRE|, AGA BTG AER TERTE THHR, TAALREA AT

%5 (Curtis and Cole, 1942;Hodgkin, 1976) . /& &k 7 4nill £ A 42 5 11 A — J& 4& 4 48 42 69 IE (perineurium)
AR FLTH, LB THERLRTH (Hodgkin, 1976) .

158



9.8 wE4H K

1946 5F, IR ¥ 4o K 5 49 Cole 5 George Marmont 7 Woods Hole & #1 57 0 # 1A , & Jimmie
Savage X T KA T & RAMANAR A ¥ B AHH709 77 &, 132 Will Rall 8935 8h 5, 1947 FAHATHE X
R HBEIT T R AT 25, L FdH Marmont £k X & (Marmont, 1949; Cole, 1979) .

Cole T 1947 #5154 T Hodgkin, Hodgkin % -k X 37 [l Z #m 3 8F, & T Cole 49 %% 2 . Hodgkin
419 Cole #7& Z #o3F K 5% K484 3Hi£ A & 4= Bernard Katz 99 5 3032740 & F K B AR B st N fh
A& IR R FHAE AL e9 Xk (Hodgkin and Katz, 1949; Cole, 1979; Huxley, 1992) . Marmont
TSl R 44 25 Cole B AT, FH4E 1949 FERABNEAZ TR (Cole, 1949) . Cole
MT R EAF SRR, Al THeFS, QRS oM EEM, LEASEFEFHTH. B
AR (NIH) , A 2| 1960 4= 1961 + & & & E4#4] 52 % (e.g., Moore and Cole, 1960; Cole and
Moore, 1960; Cole, 1961, 1968) .

WE A F] T R R SAY R MG N AR, —atARNmie NS £, —3F A TIEA IR AR
REEWART, e EgEHFARREELD (B4H) KF, EBEEAHNERTN, AT HKeH
FEREA, FEEHEIKRDEF. TRMARGEIA, KMAEBEMNEEIZ KD,

'|"’ 47002 ectangular
i voltage

Elta | pulse

Measurement i Measurement”
of current /’ of potential

K 9-13  ® T 4|4 A& (/&% B Hodgkin, Huxley and Katz, 1952)

9.9 FHiEw Az BT A ak

Hodgkin #= Huxley A% f& E 45 K 3 B 69 4L KA+ 5 K Bernard Katz (1911-2003) A & &4 4] 77 &
AR THREWEAZL Y, AT A 1946 F745, £ 1952 FE &%,

AR R RAVZN T, AN SmMEK AN, 1902 5, Bernstein 542 47 5 F 2 45 & B 4549
K& Overton 24 T @M S Fo9E M, 1942 5, Curtis and Cole 52 384E8A T Mmoo 47 % Z %
"7 8 .42 1945 F Hodgkin #= Huxley #9 L5 4% 5 sh A AL A A9 w9 49 =T At 2 — 2 4h 3 1 1A & 54
R, AR B FRR. 1946 57, Hodgkin #= Huxley 4834 # & iz fesh VR 200 & F Aok, £ Y
F 12 ABAZGILFTF, NAGd: AT ERENERIMAGLEATETRESTELFTRE, @
BT IRE AR BT IREART K (MAEINRE DS T ok PayiRE) ; 475 T o RE=
F4EF H o R, BB T A 2 T 69 s R A o SR B 69+ 92— (Hodgkin and Huxley, 1947)
1947 ¥, Hodgkin and Huxley & % 85 30 B T Sy AF A2 2 & 0947 & T IM AT AR A3 & w4z, Lzt
RN RAZ T M2 B H47 5 F MR (Hodgkin and Huxley, 1947)

£ 5 Huxley i 49 & sk £, Hodgkin #= Katz (1949) %% T4 & Taihrk. BHME T EmIE
SheyRE B T@mER, iR AAET, A2 ZAMETFA@ENAG@IEN . R EIKm
NN B TR B, AEKSIER L, e Rmiastfemfl A B TR, LA HAHER{L,
RAVE I FAF R X E R, MNATRSMETHFEERNERBREEK, ERPHZA,
WERALH K, M BMBTHEKRE, E—0FAERILRAGNIECIL, MR 5T IRE
do R ¥, W Ade kA E AL AR B, RS R Az E . B, RAHER T AR T NR
A FHE R Az 69 Bk (Hodgkin and Katz, 1949) . 4744 & Fe94E A R T BIREAYE, mBHFA
H A 2% e 3k 09 F BEAP 2 A24F ) (Huxley and Stampfly, 1951) o 814 kK S A=F1b b Bk S a9 45 K
5% R Bz % (K2, Na2*) I09E T 47 f sk & F 69 A5, HH1E A sh4F 42 0444 & F M7 (Keynes and Lewis,
1951a, b; Rothenberg, 1950) .

1952 %, Hodgkin #= Huxley & { £ 325 4 &) X & &% L ¥ (Hodgkin, Huxley and Katz, 1952;
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Hodgkin and Huxley, 1952ab,c,d) , % —# 5 Katz &4, AT T 1951 5 10 A 24 B #%45. 1952
FARA2BRE, FRAHI92F3 A4, 8 A28 HR K. F— AR T M€ R4 7
&, BEtkm$ 5 Cole (1949) A= Marmont (1949) H AT B, 4% 4] RAAT A S HARL L IRAENLF 7,
EMABHAF OB T DT 10 2RGFEMCEWREANEZ, TRFIRLADEELL, 15 BKRALTIR
Bl AR AME T, BWEKET S 100 £4 (Hodgkin, Huxley and Katz, 1952) . & L¥, &
KR EA4HH]”—133 (Huxley and Huxley, 1952a) o fefi1o A2 K 4F 4 oh Ao tF 42 1 6940 & F IR B,
B B 6 € 2 58, IEANERAZF S S T 89 Nernst A2, AT AR 540 8 F Ao47 5 il
HHAOTR, ARSTHTASELMELR () ~ AEF (gva) ~ FFRIA (k) Fefesre F (o) ,
ERENAE AL A I A SO RS AN B T A I e, B TR L KENE RmIaEss e iR, LA 3
MEBENBTHNRARY FEHINERAZTFAE T, mmoEst47 5 -Foo@E Mg mig, RAERELRK
BEMEmBN&INR, FRAMEEER—F T, e BT RR. NAFIELS, RAm@mIEEE
HEHTAB RN RBEHE R, TRIXTH, 95T RKERFIEH, 5T H T8RN
MBI Z, % =k XL F (Hodgkin and Huxley, 1952b) JE#H & #RALET, 4A % F MR 48 8 A % Ko
AACK R WAZAR T, AW F R BGR FARP . 47 F A EMALE o, BRI, FEBRLFE
(Hodgkin and Huxley, 1952¢) ki KM AL &2 %7 K EHE F . F B L F (Hodgkin and Huxley, 1952d)
FEFEEAZGH PR, FRERL 5 RRRIBEG SN, BRI AI ALV EH LR T A
HTEEATFHAE T S T EERGTELTL, NERGTATEATHERERDS,
W B 5 B4z & &M 494 X+ & (Rothenberg, 1950; Keynes and Lewis, 1951a,b). 1952 % 10 A f&A
E(Z2RFALATIB) #t—Fititix—F 7 T4 (Hodgkin and Huxley, 1952e)

9.10 BFBHEZAM

# Hodgkin #= Huxley & #4h & T Fop & T @& AR LR =, i 3 45 76940 & T Ao 47 5
FidiE,

P EWMHFRERACMNAERGE G R t&EA% 4325 K Bert Sakmann (1942-) #= Erwin Neher
(1944-) K PARE R 4, #3443 3] 2 00 F K -F2F % 3 F 18 38 49 & 4 32 45 4E (Neher and Sakmann, 1976)
B A4 i RiZEAE (Shosaku Numa, 1929-1992) & 1979 FMAS M KiftehEads m I 0T 424
FARRERK, FHALk 2250 mA00A0 (78, 2K, 2B RTHRF) , Ot
& TaE A E (Nodaetal, 1984) , B4 LA KFet Mife Ei R EE T4 E T REMEAR
(Papazian et al., 1987; Tempel etal., 1987) , st T & il 695F %o

Lily Yel Jan  11947-§

Jhosalw Nama Yuth Neng San 11946- §
11929-1992]

Bl 9-14 wRpREEGEFAWBLEE, TEFETREEFNTAFEREK

% B A 4 #h5 K Roderick MacKinnon (1956-) £ 1998 4% FREME QR &Y, 2R
#HMeBFid#E (Doyle et al., 1998) .
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((ﬁ)/{l(/L/ml («'1%?{‘/1/1 o’
11956- )

%l 9-15 MacKinnon & HEAEATHY 47 & TR 4 4

9.11 %4i&

FERE, WRH LR B THEBSAEIN AN ELE, TXEE, BARMAH S FiE81E FHK,
m e s R & T e 1R A9 sh 8 TOTUK B AR IR, AR, S5, 478 Tl AL,
mAa N IR = A AT B TORR AR B SNA, MR B A ESh ARG o

HRreBEREORERZ LM TR, BERAFNRTETINKEHERD, TEE2RE,
WG4 BT AN E T, VAEIREIET ATP B, HARE ZHHE Lm0 A fotm i
ko

AR et B miot ES, AT KM B (electroencephalography, EEG) = i % B

(magnetoencephalography, MEG) &9 2k ak. il if w54 B = 4 95 ff 2% &) % (trancranial magnetic

stimulation, TMS) L2 4 £ R 2 & 4 69 AR K,

El: AMEM ARG, ¥ ARE. Galvani#y{£-F Giovanni Aldini (1762-1834) J&#5 7| H £ % Al &
Sl A AAMEN LG, FAT % (Percy Shelley, 1792-1822) #9k A (Mary Shelley, 1797-1851) # B
K “TTEE PARKERA A E B &, T 18184 i i T Frankenstein or Modern Prometheus— 5, #5i£ 7
B XA XL, BERERGHFE,

E2: HEBTRERRD A THAMNE, MAFFESAH TIRDAYE . oo JU K AF Hirha 0 6940 22 47
AR — AP AF 7 a9 4h % F i@ @ Nav (1.7)  (Yang et al., 2004)
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