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7= Quotes/Anecdotes/Episodes of Great Pio-
neers of Muscle Science and Related Fields. 7
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bH, BEHAICB TP ROV F —JFHER O
PIRER (R D) CEELREMKE L2 A4 DFHER
XE, Ez2), FHHle o5 (quotes), k512
¥ O b %Gl (anecdotes), BYi# 3 %5 (episodes)

% RERINCHE > THERBHERIC LAz TY. 22

TIXZOHD 5, [V TOREEMDIZDIZE
FONE - BHZLTWDLE X, FICHROHIRZ
ZAF I E R L E RnE g

. IEAHAS R O EERIF R DA E Y —Buchner
wﬂﬁi%%ﬂ%#@“ ﬁ&#wthﬁf
L7z, ZO%H»T, RAPHROTFOND
Buchner (BH. 1, W1 <T9. KL, & <%[115
hfwélﬂ . EEREO MBI X B TV
— W’?éﬁ%’i’?)]&bfﬂ< L (1897), 1907 4 / —
w%?ﬁ%%ébibt.%tf,i%?ﬂﬁm
T, IR 2 20 F FHWBIEDY TR L,
E SO IS & o Tl L 72 M N E S
Hiple U 72FE (W 2) 2 W72 EBITE, Wb
5 MR O FEDREANAT DN D L) 12 o 72
P E B S72DTTH, ThaExFST5HhDLH
ZIHE DOSIEN ) —~N)VEZ I (5] Ok
N7 T 712HN ET : We are seeing the cells
of plants and animals more and more clearly as
chemical factories, where the various products
are manufactured in separate workshops. The
enzymes act as the overseers. Our acquaintance

with these most important agents of living things

1) BEOBETRT Wlklpedla Public Domain.
W7 2) % (enzyme) &\ ) §El

“evloun, BERROHT ZERT XY Y TRRICKHAT, MY T Y &R L7 Kihne

HHD T~ 72 (1876). BMmm#ﬁﬂ@M&& YTV a—VREBERLEEES T TN, ENICTIS—F
N7y v EOMBEATIEZ S LR Z AR SN TW 21 Th - 7.
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F 1 I AL F— RO S0 E

19 Al 2~ 477

1920 ~ FLAR

1930 ~ THAAT 7V

1939 34 Y O ATP IMARGREEED TR

1962 A & O 72925 X B I & ATP Mk s3-i#
e DAL

H# 1. Eduard Buchner (1860 ~ 1917, K4 v ®1b

B 2. Walter M Fletcher (1873 ~ 1933, EE DA
HAEH)

is constantly increasing”. “factories” (X133,
“workshops” 13 T3 v AW A % EFEERM,
“overseers” ZIMOER Lt L, “HHMMIL
DX REEER, EOXHIHEDLION?", B
BOFEMLORZLHIR?" 205z ETH
HARIZ, ROEE “FNZN o & A H R
ERRTALILEE OB 5DTIEHRVWT
Lxo2? ZTOX9HIZ, Buchner i, £E#H -4
LZEIIZED IR D O & DD F 1A %2 PRI R L7258
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‘5'81. 3. Frederick G Hopkins (1861 ~ 1947, ZE[E o
HALEEE)

BRETH o7z L HIZBNE T,

2. KEREMFF DB L &—Fletcher & Hopkins
19 A P IXLIBE, “4 2 27~ inogen” &\ 9 BE#E
DHES LR E SR LT, AL —Wﬂtﬁ
FANEANT DL EIHRETLIIANF—I2L 5T
%muﬂﬁﬁé,k%xghéiv~&ofwi
L7z Uik [3] 28 M), ZoEzE, "WE
DRBIMELOREETHE T LT L7z
Lavoisier DB &M 2 Twb EEbh Ed.
LA L, 20 427 5 T, Fletcher (BEE 2) &
Hopkins (BEL 3) 12X o TEZ%R BT TOMHIL
fii - SRR HE D RO R OBE R MED % S
(1907), FBEZ ) a—=F v OEMT 5 L)t
Parnas & Wagner 12X - TRENF$(1914). &
512, Hill (B 4) 12X 2000 50 - #09)
FREEEOME, Meyerhof (BE5) (2X 5277
=5 U5 O L BET BRI OMER
DFFTICE T, 4 77X VHIMARPLHEN,
HPGED AN F =1L, 7Y a—=7 o
AR SN\ TEANSNS & v LR 28



¥ 4. Archibald V Hill (1886 ~ 1977, &0/
FH)

FimERVF LA ZOXIBRELEEE LT
5 L7 JcER# & LT Fletcher & Hopkins 7%, 3
RORTH T 5 FEBRAEWFH A OBIRE X,

LK, L SICOWTIRARZEE THETO
Croonian Lecture [6] O—#ZMHALTL ¢
The actual chemical events which underlie the
obvious manifestation of changes in muscle—the
contraction, the exhibition of fatigue, the recov-
ery—we might then regard as relatively simple.
We find similar indications in all progressive de-
partments of biochemistry. The chemical events

are not in themselves necessarily complex or ob-

scure ; the complexity is found in the conditions

under which they occur. The difficulties of bio-

logical enquirers arise from the fact that he has,

for the most part, to accept these conditions as

given. It is usually open to the physicist or pure
chemist to control and simplify the conditions of
his experimental work, or wisely avoid regions of
complexity until collateral progress has been
made simple. In biology the experimentalist,

when he tries simply them, is even viewed with
suspicion. FHIOEITFZEE I NTEZAT
. ALEEZH VRS ORT L, "N THEST
%) AL HERIZL T LS EMTIEZ WL,

B 5 Otto F Meyerhof (1884 ~ 1951, FA vAZF
NOEALFEE. BIET 2 ) B ITBELR)

RLAI2NH DT v 5 S, USSHEST
TEFMNCZEDHLDIE. TN E2HKTH AN
LiIZkoTolL 2%, £ 06, 2o%kt%
FOFFZTANLRTINE RO RV ETH S
(Fg) EERA DS, (ETHNC PUR SR 0) H
MLz AU, BeEb-oTRONLZ EICR
5" F BT, W FEREEICHY MO ARk
BZOWDPREBETHIETHY, ZhIZPVE
) EEWLTREEZSOLIICBENE T,

3. HREDEE—HIll & Meyerhof

Fletcher & Hopkins ® fff 3¢ % fk K - FEJE X &
7z Hill & Meyerhof @ — ANI33£12 1922 4, / —~X
WA - RFEORZITHE 9, HWIHi%E
FHLLTEDLIHI KL TCW-on%k, Thth
DOZEME (1923) »HHELZENTESLDT,
ALz ERwET. 9, Hill o#HE [7] @
oL hDT7L =TT ¢ ---we should have
been lost and bewildered had not Meyerhof, in
the brilliant researches which he will now de-
scribe, ably led us through a part of the forest
where our own methods are helpless. To take an-
other analogy, the completion of the drawing will
rest with the chemists : we physicists can only

provide a sketch ; we can indicate the type of

73 3) Webster, TBL (1905-1974). 1948 4, AV Hill %% Professor of Physiology "C& - 7= University College London ¢

Professor of Greek (Z5EfE L 7-.

i 4) Nature i3 50 412 “news and views” T O XEIY EiIFTwn5b.
(Nature 397 : 652-653, 1999, http://fisio.ib.usp.br/bif213/pdf/alexander_1999.pdf).
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machine and its properties, the chemists must de-
scribe it in detail. 3 412, Hill H&E, fHiRN&
9 machine O#ENE & 2 O Wy PR FEE % i &
L., Meyerhof ® & 9 fb¥ 2 G8H L 55 b DI,
ZOFMAEWL2ICT 20WMEFTHL L) T
Al ap SAAE: 3

i, Meyerhof O [8] DFE=,3F 757
DFAEDLE T : Apart from the pioneer work
of Fletcher and Hopkins, it was this discovery
above all which, shining out like a beacon light
through a sea mist, made it possible for me to
steer a safe course through the shallows. H#®
“it" ESORA & Hill 12 & A BGEA: & )y ST
B2z LT E 2%, Zn, %
GEATE < Wl 2 VWIRIBIZ & o 72 U & v )
B TR OW%E) ofT, it GED L
FAZE4RL) WA@Y L (B 7205
e 2 & 7 < FLEEAR L & BERTHE OB O ff I %
WD D) 72 DDMEHITORE 2R LT Nz,
L) LT, LTHBMERLKRD LS B
9. BOBRLHEmORL DMEEN L
HoT, RELZLVEDOHBIZEHMAD ) Z &1,
GCIZERZZVEITTA, HRFHADRIEIN,
SPERE ) 2 EE CRE AR LA E
FTICHWICHE CEHIT L& o Tz & v ) DIFR
PR Z & T9. Meyerhof (3% D%, RO
Ha EoBENEREEY DT 21E0 0 TR, A
b —XVEZEZ LS OBFH RS
ZH T, 20 AT BT B IR DA LF D) —
F—E LTHBELELE =XV HFEI O Web
FA M, TOHEREMRBLLDDH Y F3[9].

4. RZEESD S ETORE & Z2—Hill

¥ 7z, Hill 1Z Fletcher & Hopkins ® T THiKA®
M2 M[D 72D TEH, BIRLIZZDZADTE
BRSBTS L WERZ T 2RI TS 2
LRGSR T RKBIAY, 1949 412 Nature B3
KLz [10] ORBENNTTITTICHY T ¢
Prof. TB.L. Webster (M7 3) recently provided
an epigram to be posted in my laboratory :

‘Yrobeoll  eleyyoviun

OTOJEYOLLEV] OV
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eEotteo’ , which means that hypotheses should
not be put forward that do not admit test. The
hypothesis that adenosine triphosphate breaks
down during the contraction of a living muscle
ought not to be left in that category, but only bio-
chemists can remove it. fif&, HZOMEREICTHE
RLTWS “WRAEZFFS v 9 2ARGHIRIE S
RETELZW 2w “BIRZEOLEL” Ldw
R BENZmLDOFD L L DITHE>TWEDT
§. Hill 252 O3 GCHR[10]) &2 o 728k,
AFGZD 2 TFEABT S X H1Z, 19394FIC a7
(MY v M) @ Engelhardt & Lyubi-
mova [11] 2SR OHEE S VS I+ 2 v
ATP 5% (ATPase) TH5AH I LE/RLTH
510 ERE L TD, ATP @S O B T 4
VWE—RTHD I EDRRMERDE T Z o722 812
HDHEHTT (FIzM). 2LC, “HHHHrIHE
THLE ATPPHHET B LI RFHETDOE E
WCLTBLARETIE LW, ZhEiErD5 2 L
AWTE DDA EIZTE LR RTVWBEDT
T (HWE4. N2 ThH, UIREOEREZMREL
TWBDIEFEE DD £35, S5ITHE, Mey-
erhof ® 65 % O FEA H % FL 9 fa CHE T, “chal-
lenge” LW FEE 7 A PVICHW G ESERBL
TWwE9 [12]. Hill 3WsE, SEm7en E 2 %
FEhe 2 KMIZEE T 5EF b DO 2 b o 7R D
77y b FR5HMR  MHA EICEEN2]
IR LTWET. Z2oF T3 [10] ~ohi%
HDIEHL “subthreshold” 725 724%, &3¢ [11]
ANDIBEIL “well above threshold” TH - 7z & id
LTI, W #REXEELMELT, Hil
ZEDL HWE K OWFFEEDS [ A OYLHEIZHE D
ATP MfEORE | % RA BN E ) R A TW-0
72595 LRV, HOOEWTZE@mIITN S 5
FROBEL NV E THBYHEE AW TRAT
%L, IGET AV —moLlE L LT
T 20 2 NET 24 PEH L L To Hil
DEFTHZ A5 BN TT,

Hill, Meyerhof IZ#t < N7z B2V TIIARE#
D2 (K7 3%) WlRTPE) THATLIEICL
FL&Y.
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