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CHEALRUEREZFHE> LD THE I L2 WKW IROWENZ 225, $3T6 - CRRisn 5
NEPEERAT T3 FE 2720 THLY . I OMICHEAZRIGIHRE, & iEN T
VN EBFROMIEE, S, BRERSTE L2 WEZNERORREZES L HIIEH
L> e EROOY BRI, BALORE L EIRIZMICIE T E VBTV E G0,

<t%H%*%#%k@tﬁ&%@mﬁﬂmpﬁtbcmﬁ*némh WEBE ™ 7 4 R

7/®ﬁ@uﬁbfi&wt67tmm Tuwap B2,

O, BUBILUZORETHLUENIBILOEN THHI L, L2bAKERIIL ST
ﬂ%ﬂ%&ﬁ@#iﬁéﬂfwg,Amﬁmbmﬂﬁ#%@ﬁwnﬁé.W77ﬁ—b
(Alex Comfort) i3, 19545EDFH LT, LD A A= X2 E LT, LML BEAEIUZ L
STHKYENRLZ tb%h1w6®t#”)LWE:/ﬁ/Hik%mﬁfU7bx
(George Williams) %, 77 > 7 4+ — M3 EL* BARIROFENO L DL LTWDH EFEHL
EALDHKBIRTHBWRETH DL L2 3 LY. w4 7 L XHRET B pleiotropic
genes (ZHIFEHEMLT) &, X ¥ T—bb s b 2EL0THE. AELEMKLNERD
BT LM RIES YL 2 8, AELBLNEER cﬁf?étuﬁwa%#%é &l
SR e A 8 =13, BAEPESBRIFICEIYVELI DI E2RMBLED, IhE@mL A
pleiotropy (% i%E3H) % linkage (GHEH) OHBITEKBERIE LS LWV ERBT LIRS
7200 EEERE LT, AN T AR, ok wﬁﬂy%iLw%E%%tbL,i
BEORBVCHIICHEABEABT L ALREBEE T E 2, ZOHERTFHIEOCE
LM ISR L. A4 F—FRIAZENE, THESHELAREZETVWLILDOTHD
tb\;)(Sii).

A Y ADY r A4 A NG, R SR & EASAEBROmE 2 S R S
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Wk CHMBITHIE * Hibas LORE, #EFMKY GiEy) FomMBEE LTHHEs R
T&72EWwz A, ZhiZky, HoMlbim Lo G5 B2 Y, V7 4 X< ORI
Voo Rl LM S NA. 77 4 A7 L EHEICEERT S AW ORI, M E
THI)—HETLH. THDLLAEIMIREICERAL T v 2 EL—T~y FOEBRTH L. 1%
ANV IVOFROMY % BEICERTAZ EI2L D,

ik, R OE T LHIERICRIES S AR E LT, EEHBPLEID LBLLTE
f; (57).

FROEBEGEN DA &, HMBEOMBIEEORE X, WHEKRICX - THHEl S
TBY, )5, AWOEREIINENLET AMBIRARORETH Y, BIZNABER
Thdhbln) I L7t

Eviotz, YA AT yORMBLOEL SANE SR, F7-EKDHEGPERMIOH GO
AEMERIEIZESOTVLZDTRAEVLE VS, BTN Y Ern-0T
}) 5 (59).

7. HUIC SEHOFHER

20MAC T LB & B 2 0E, 19534 EICIE T by 2 Y » P DNADTE T+ ks % i
LU CERIZOWEWIEBEST O ISR, 5T ELFOWEIKEESL & T CTH 5.
AMBGIEIERARYICHE - LR LRI ON, B L LAAMEDIEL TT, £
DHETHDNAZHEATNAHHRICHE > TREMTLEDEEZ SN 1961FEAL 7)o
JEL=TAy M, b MERMAEOIEE 2 fEARMHEF My 55 LT, FooRaikic
BRIE (RISO0MIEE) A B Z &% B E DD, COEKRLERIL, HICHLLR/ - LOE
REBLAEOALRLT, 29 LZBEXNEGET VAV THESISR TSI ERBET 5 4
DTHo7z. ZOMBED T T 7T L8, L Fa ORI LR R 2% T
272D %, ML NV TOERMINENEB(LS Y, FOBIGEICHMBELEITHE LT L.
HIZF LV Tay FaO— WV ENDLEEPHEIABEMNTONLDE, 1972EQOZ L Th b,
#— (J.E.R.Kerr) SHATHREFMIEBIZED S, S (necrosis) & i3 240 % K L,
INETHEN=T A (apoptosis) &ZfIIF/-0H, Ta s A{MIBELSBIFENSE LD
/C\d;?)%(ﬁ()).

19784 ZALICI T 2 BB O — O E 2 X - T, W 2 WD TE The Biology of
Aging & The Genelics of Aging & A5 2 17-Y. 4 b5 — (Richard G, Cutler) .V 3
— ~ (Tracy M. Sonneborn) ,% v F + — (George A. Sacher) 5HASFNFI AL & [
LTEMCDOVTHEL THDLA, ERHAEIATY 74 222 O] XA Tw
%L EHIET & 5 92,

TS, BERED»OOREOMBIIZL D ZORELTEZ TWDL I ERHLIZER,
L990E LI IC DM Il S B OEB S ED DL L I h - 270 7T LMK, R0 7458
ERLTUTTLENTVWL I 2 BbE L. BEEL WD) BIEWOEMIL, BLo#{sm
TAY T LI R E LR EEZONL S g0 R AL IO Tk — ¥
Ve UTh T, WRETHRYNT, MY VTTELIIHEALZVWTHELEVI DY,
TOaT T LORERTHSH Y.

Ty A AR E EARORCHB T AR, KIBIZ LR ALY Y EE L. T4
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Weismann’s ‘Origin of Death’ Revaluated

Weismann considered death to be well explained as a secondarily acquired adaptation.
Death must be thought of as a historical product and it has its own origin just as life has its
origin. After the publication of On the Origin of Species, people started thinking historically
about nature and wanted to discover such things as the origin of life and the origin of death.
This utilitarian interpretation of death shocked many people in the late nineteenth century.

The main criticism from Weismann's contemporaries hinged upon whether unicellular
organisms could be considered as immortal. Goette and Vines were of the opinion that even
unicellular organisms suffered natural death. However the philosophical and functional mean-
ings of death as presented by Weismann were broadly well received. On reading the proofs
of the English translation of Weismann’s articles, Alfred Wallace was inspired to publish a
note which he had jotted down some time between 1865-1870 and forgotten about, which gave
tacit support to Weismann : he confessed therein that he had had a rough idea that death had
been produced by means of natural selection.

Weismann's early adaptive interpretation of death was criticized severely after his death
in 1914. However, modern interpretations of death began with Weismann. In particular
Weismann's interpretation of death as a historical product was radically unconventional and
epochmaking.

As to the argument at cellular level, Alexis Carrel’s experiments on tissue culture in
1912 exerted great influence on the idea of the limited life of cells. Carrel thought like Metch-
nikoff that senescence and death were caused by the accumulation of harmful substances in
organisms. Carrel maintained that tissues could live permanently if such harmful substances
could be removed. In fact nobody has since been able to reproduce Carrel’s experiments, but
at the time this Nobel prize winner’s results were accorded great significance. Until 1961
many people scorned Weismann's theory of the wearing out of cells because of its simple
mechanistic analogy. However in that year Hayflick and Moorhead’s experiments established
that there is in any case a limit to cell division, thereby discrediting Carrel’s results, and
vindicating Weismann’s theory.

Edwin Conklin had written Weismann's obituary in 1915, in which he said that Weis-
mann's attempt to explain the origin of death as an adaptation due to selection was probably a
mistaken one. In the 1940s and 50s some people, for example Medawar, Comfort and Wil-
liams, found it a circular argument that ageing evolved as a means of eliminating old and
worn-out individuals which are useless to the species, since ageing does not necessarily im-
ply deterioration. Williams suggested the existence of pleiotropic genes which expressed be-
nign and innoculate characteristics in early stages of life but expressed harmful characteris-
tics in later stages. Senescence would then be the result of random genetic drift of such
pleiotropic genes.

Weismann's interpretation of death published in the early 1880s deeply involved adapt-

ive explanations, but in later publications Weismann himself tentatively modified his theory
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from an adaptive to a non-adaptive one. Critics in the 40s and 50s overlooked this fact. He
also identified a principle which he named panmixia, defined as the suspension of the pre-
servative influence of natural selection, in his famous article, “On Herdity”. In 1888 he sug-
gested the loss of immortality of somatic cells couldbe explained by the principle of panmixia.
We must revaluate Weismann’s thoughts on death both in cell theory and inevolutionary
theory. Long before the recognition of apoptosis or the discoveryof diseases such as prog-
eria, Weismann had observed that phenomena such as aphagy and endotokic matricide sup-
port the view that genes determine life-span. Nowadays the author of the book such as
Elephant Time & Mouse Time™ can discuss life-span without reference to the ageing process.
Usually we are accustomed to associating the limit of life-span, that is death, with ageing.
Recently some people have started thinking of life-span as seperate from senescence.
Weismann's consideration of death based on cytological research was the first such
attempt in history and his functional interpretation of death is still fresh, even at the end of

the twentieth century.

* Tatsuo Motokawa, Elephant Time & Mouse Time, Tyukousinnsyo, 1992.
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