000000000 ChineseJournal of Cell Biology 2019, 41(1): 157— 172 DOI: 10.11844/cjcb.2019.01.0019

o oggbootdoodod

(CO0O00OOooO0O0DoOO0,00 100101)

000 (1903~2009), 19030 10 10000 Dboboo@ooboon),oboooomoooo o
gboooboboobo,obpboobooobooboobboobooboboooboonoo

192100, 000000000 0DOO0O@UuOobooLO)yoboboooo,boobobo,oobobooo
gbooooooooooooboobooboobezshaogoooooooooboooboon

19200000, 00000000000 DbO0O0Db,1948000po0boooomesonoonoood
00000000001 000000000"0bbo0r e oo“ogmnbies8uooooooono
gboboboooobobooobobuooobboooobobuooobbooobboooobobooooon
gobooooobogooboooooobgootboobobooboboobooboooboboobobooboboobOon
googobooboo™@oboobbooboobboobboobboobboobbooboboo

uoooooboo,obboooboogboooobboooboobooo,boobbooboobooon
gbobooobobooboboobobooboboz2oo3ooooooooboooobo,obboooboobgn
gooobooooboooooooobboboo—>oobbo,oombbooo

gobooboobboobooboboob,00bb0dbdOio7snioss20030 20080 40 O
gbobooooobobogzoeo3nt,booonoobooobboboooobobooonobbooonnDiooe
gloolo00Od0dboOoOoDoOoOoboboseoooooo uoonrm

gbooooloro,gz2o00gbo,0obooooogooooboob,ooooooobooboboooboon,
gobooobooooooooooooboobobobboooooooooo,bbbbboooooobbobo
ogooooob,b0o00bo00oooo"wo0oboOo™ob0:"ooobobobo,00boUoboUoDbooo
goooo,0ooooob,0ooboobooo,oobooobo,coooooo”



158 -0ooo -

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



good: bobo:0o0o0oboobobo

159

(1925 )

uoodooooooobobo,obobooboobooo
gboobooooooboobob,oob0bbogoooo
g,00db,0goboobboobbogoon
gododdodoooooo,ooooooooo
gddddddooo,o0oooooooogg
goooobog,0cbobooobobbooon
googoboboboooboobooooboob,
goboooboobobooboooobooooo
gogg,ooobooobo,ooobooobb,0on
g, 00gog,bgsoobnilez2ign,gogn
glooooopoooobooboo,gobboobd
g, 000boooboooobg,0booboog
gddddoooooooooooo,uooogadgd
oo"0oo"m@Amazon)U OO0 O0OO0OOO
gboooo,0obspgooog,ogooooodg
o000 O0"0ob0obOobOoboOoboooo
g,0gdgbbogboboooboo,bbogaoo
go,b00b0000bog,0o0b0bobobob
god
uboboobogis7ooooooonoong
47200 00000000147700000000
goooooooo,obooooogoog
goooobbooooboooboboooboog
gbo,g0booobooobobooboboog,og
gbboooboboooboooobbooooo
‘Ooogr19210110,180 000000000
googoboobooboobon
oooooooooobo,obobbboooo
gdddddodooooooo,oouooogo

(1927 )

goboooooooooooooooooood
0000000000 0,0000000000
doodoooooooooooooooooo
Jooooooooo,oboboooooooo
gooooooood

0000000000000 0 (H.Spemann,
dooooboooooole3suooooooon
OyYoooooo,ooobooooooood
000000000000 (R Hertwig)D OO OO
00,0000000000,000000000
doooooooooooooo,ooboooao
Jooooooooo,oboboooooooo
goooo,0gbooboboboobooboooa
ooooooo

oo, 00o00oooouoooono,bod
O00oddooooooDOodEW.Harms)d O
gooooooooooooooooooood
00000000D0000,000000,000
dooooooooooooooooooooo
00,1970 000oooooooooooo,d
00 O 0O (Anguilluina acei Enrbg)0 00 0O 0 d O
00000000000,1928000,0000
dooooooooooooooooooooao
gooboboobooouoooooo,oooo
gooooooooooo,ooobooooood
00000,0000000000000000
O0dodme200 00000000 O (W. Schleip)d
19360 000000000 (E-Korschelt) O OO
goooo,0n0oooooobooooooga



160

-0ooo -

(1926

gboboog,uboooobooob,bogo
Doboobooooobod(eitziOoD, O
152mm, 00000014400 00000510
googooboogsobgoooooooo, o
udodoooooououououaoa,gugguaaog
gbooboooo,0o0ooooooog
192803010, 0000000000000
u,0ogboboodobo,ogbbooboboooo
ugoog
giezipoooooDbDbOOoObO0OO00ogg
g, 0oo0oooooog,boooboboogo
ubobooobooobooobooobooobooo
gbho,0bezo000gooobuobooobo
oogoooogooo,oobbobb,bbobbo
gooogoo,00boooobbo,00booon
gobooa,booboboobobobbbooooon
uoooboobodg,obooobooob,oon
uooboooboooob,00oobbooon
oo, 00boo0goboooob,ogobooo
uoooooo,ogboooboooob,oo0n
uoa,ggugugouoooooobaooooon
b, 0o0boooobo,obooooooog,
goooo,gopoooboobo,b0bobobbobo,n
uooog,oogooo,booobooon
udodoooouououuoooog,ugoooo
oogno
gobooboooooboobog,oobgn

T TR T WS ] N .
oy

2: , 3 )

gboobobgsoco oo, 0ooooooon
OoOooog@Goot 3ot eco oo o O
O0),00002z000000000000,000
oooobooooboobobogo,bobbooo
s5o00000Mmo3onoouooog,oogon
ooooooooogooooo moobobom™
gooogoob,booobooobb,og0on
uddodooooooou,oooouooaoooo
ubbooodbbuoobooobboooboo
g, 0ooooo,oooooooooooooo,
gooooobobooobooooboooon
g, 0o0gboobooobobooboo,bbooooo
ugboodooooooogoooo,guoon
g,0o0gooboboooooboobbboon
goo,0b0bo0boboob,o0bobooooo
gbboobooooboobooobobooooon
gbboobodgboob,booboabo
gooboooboooboooboboo,bo
OOo0oog@Oolese)oo"0ooOo 0ooo
uboboobooobbooboooboo

19200, 000260, 000000000, 0
udooooooooooooooo,oooo
udodoooooouououguoo,ggugaaag
uoobboooo,b0oooobbooooboooon
oooO0oO0,0b00000*0oboobo"™oboooo



good: bobo:0o0o0oboobobo

161

gb,ggbbooobooobbodb,oobod
gooooobob,boboog,bo0boboob
gbobooobooobboooobobooooo
go,00b0boooon
gbogooobg,boboooobgan,
gooooobooboo,obooooboooo,gon
gobooooo,o00oooooooooboon
gddodddodoooooo,oooooooo
godg
1930030, 000 0b0bbOoooooon
gooddoooooo,0o0ooouoogo
oo, 00bo0boobobobobobog, 2o
gbboooboodg,booaobbuodobo,obbd
gboboooobboooobobbooo:bbbobooo
gbO;00bobo,op0boobboobobooon
ooopbooooO,oboboobooooobobooo,
oooonobooo,0cobobo,cobooooo
gbooooooooooooooooooooobo
goooooo,boooobobbbbobooo
goboooboooobooobooobooobooo
gbobooboogoobobuooog,ooobao,
Oo00o0oooooooouoo®™™on™one man
department)D 00 MO O0O00O0OOOOOOOO
gboooooog,boooboobobooon, g
gobobbooooooboob,oooooboo,
ooboooo"ob"mobobobooboooo
g,0o00boboobooonoboobogn

il

(1930 )

vogodgoooooobobobooooo,oo
gboobooooboboooboo,0obbogooon
gboboooboooobbooobobooooo
g,0obobobo,obooooo,0o00000a0d
gbbooobooodobbouooobooobodgd
gbooboboooobobooboooboobon
goddoooooooooooog,oogg
gooooo

ugbboobuodgbooo,bbgooog,d
gbo,0ooobobooobobbooog,
gododdooooooo,g0oooooogo
gobooobooooboobooobooobod
g, dddddooddoouououooououoagdy
o, 00o00o0ogg,ooooooobobbo
g0, 0g0ooooooooooooogogd
gdoddododooooo,0oooououogogadgd
g, gboogobooobbogob,ggbbdd
gbooooooboooboooobobo,on
gboboooboooobbooobobooooo
gooooo

ugbboobuodgbooobogbaoood
oboooo,0oo0oboooobogooon
gooooo,000boboobooooooon,
gdddddoooooooooooooog,oo
gbbooobooobbooobbooooo
goobobobooboobobooboooobooon
g, 0o booooooooooggd



162

-0ooo -

000000,000000000000000
0000,00000000000000000
0000000000000,00000000
00000,00000000000,00000
00,0000,000000000000000
0000000000000000000000
0000000000000000000000
000000000000 000000,000
0000000000000000000000
0(00)0
0DO00O00000200,000000000
00000000000,0000000000
0,000000000,00000000000
0000000000000000000000
0000—000000000000000,
0000000000000000000000
00000,0000000000,000000
000000000,000000000000,
ooooo
0D0000,00000000000000
00000000,0000000000000
000000000000000000,000
000000000000000000,000
00000000,0000000000000
0000;000000,00000000000
0;0000000000000000000,C
0000000000000000000000

4) 20 (1950 )

gdoooo,0oooooooooooooao
0000, 019450, 0 00O O O (Chironomus)O [
oooooooo*oonoooooooon
Dddooooooooooooo,ooooao
O O (Nature, 1945, 155: 482)0 0 0, 000000
oooo@oooo)yooobobobbbboobo
00,000000,0000000000000
ofdoooooooooboooooooooon
000 0doOo((Proc Zool Soc London, 1945, 115:
207)0
dooooooooobooooog,ood
gooooooooooooo,oo0oooga
gdoooouooooooouono,booooao
goddoooooooooo,ounooooon
ooooooooo,0o0o000oooooon
0000, 000“0b00o0oo0"ooooo
gdoooo,0ooodo,oouoouooooo
gdooooooooooo,ounooooon
ooo0,0000000000o0ooooon
odooodoooooooooo,ooooogao
gooooooood,oooo,ouoooooad
gooooouoo,oouooooooooooao
oooo0o,0000ooooooooooon
o0, 000doo0ooooo0oooooodgn
oo, joodooooouoooouoog, o
goddoooooooboooooooa,gooao
ooooooOo,0oo0ooooooooooon, o



good: bobo:0o0o0oboobobo

163

by o) 1«,_ NG
20 XXX B

1 (4 (4
2 (2 (3
3 (2 (3
4 (4 (2
5 (D (4

.(5 2)

gboogobooboooo

1048030 ,440 000000000 DDOO
gbbodgobooobbooobbooooo
oo,gboooooo,"ooocoboobogob,boo
goooOooOOO0OooOO"mOoOobobbooooo
googooooooboboooboobg,oboesin
gbooobobgobooobuodobo

19490500000 00000DODOO0OD
19650080, 0000000000, 000000
gboooooboog,boooo,booboooood
gooooooo,oboboboboz2o0,dn
oboobgboooboobobooboobobon
g0, jddd0oooouoooooooogg
o‘0bog,bo00o,0gooo,gooooboo”
gddodoooouog,gououoooobobgagd
gbooboooobob,00b00ooobbooooon
googooo

gboooobooooobobogooobogo,boo
gbobooobooobboooobobooooo

5) (4
(1948 | )

gboogooio4o0o0,0unuognoooond
ooooobD,b44000000"0boobooo
ooooooono

104901100190, 0000000 OOOOO
goooog,boooobbbbbbbbb11
gig,0booobogobooosgoog,
gbooobood,booobbodobbood,bd
gbooooboooobooobo,0gooon
gbooooboobooboobon

uoodooooooobo,ooboobooooo
gbbodbbuooobooobbuooobood
obO,00o0bboooobbooobgoooon
goooobooooooboboobobog,oooboo,
gbooooboobooooo

vgodgogoooooboboboo,bbooo
gboboooboooo,boooobbogoooon
good,jdooooooooooooobgd
g, 0gboboobobooobooobgooasis
gbbooobobogoboooobbooooo
gboobbgosboobgole4o0onooon
goodddoooooooooo,gooogo



164

-0ooo -

goooooooo,booboboooboa,bo
goooooooobooobobobbiooooon
uboboooobobuoooboboooboooaoo
gbooogooobobooooboboooon
goboooobobooobbooobooooo
goboobooooobobooooobboooon,
ugoooooooo,oooboooobooon
gboobobobsgbob,0cooooooon
googooood

195008010, 000000000O0O,O
uboboooobbuoooboboooboooooo
googbooboogb,esouosygigoon,n
gooooooooo,oboz2obbobobobooon
gboboostolinogoooobooboooboonboo
g, gbooggboooboobobobboobob
gbooobogoooboboboooboboobooon
gogoooo,opoobo,bbobobobo,bboboon
O, 00o000oo0ob@Eooo)yoooooo
o@ooobo)yooooo@mwoooo,ooo
ooo)yoo,cooboboooo,bocboooo
googono

gogoooooooo,ooobooboooboo
ugobooooooooogoooooooo, o
oo, gbooboooooboooo,oopgooon
goood,bogoboobooobo,obon
oo, jddodooooooooogogg
gbooooooobooo,ob0b0oobg9s2
Uiig,0gogogogoogoogoosz2o0 b

gobooooooobboooogoobo,
ubooooobobooobobooboobooooo

1950

oo, 0oobo“obbboooo"o" oo
o"oooon
ggooooooooobo,boboboooboo
gboooooboooobbooooobo,b0ooo
dodoooooouououooo,gouogogg
oo"0coO0o0oO0,oobobboogoboobooo
ubobooooboboobbooobobooooo
gbo,0o0o0oooooooooobob,bgon
oooooobo,bbobobo“bboboogooooo
oOo"0ooooon
obo,000b0b00o0oob, 01953010
230, 00000bobboobooboboob,
oooooobboooobooo@moD)ypbooo
oOo@o)yooooooooooobooooao,
ggoooooooooobobbbiooooan
ubooboooo,0ooboooooboon
1950060200 0260, 00O DODODOODO
uboooooboboooboboobobooonoo
ubboooobboobboooobbooooo
goboooo,boobobboooboboooon
o, 00000000000 bbb
oo*“d00o"oo“boocoobgoboooogn,
ubobobboboobouoboooboobon
gboboog,0bgobobobooobobooon
gobooooooooogoo:-goggooooo
ubooooobboooboboobobooooo
uboboooobbooboboooobbooooo
gboogobooobooboboooboboogn
gooooobbooooboooobobooooon
gooooooozobo,oooboboooboon



good: bobo:0o0o0oboobobo

165

goz2o000b0O0bOOOoOOoOobbOooDOor
oogor'olesst,00oouoooobooog, b
gododoooooooooooooog,ogd
ooooOo,"bobo0bbooboo,obobooooo
oobo,0booobooboobooooobooo
gbobobob,0bobobooboobobo
goboobooboobooobooboo
g, 00dbooboooooooba,obooood
gdddd,fdtoodddoooooooogg
gooooooooon

o400 00, 0000000000000, 0
gbboooboooobbooobobooooo
ooboO00og,001eszoiodogo oooonn
ooooooogomob,obobgoboobob
goboobog,0booobooboobooboon

uoooobboooooobboooogo
gbobog,b0bobo1oobdz2ebboog,
Uoboobooobo,1953020240 000000
gbo,g0bbosagoboooboboobobooon
gddodddoooooooooooooog,oo
o"0000"oboobobobobooboooo
oo, gboboobogoboooobooo,bgon
gbobooobooooboobooobobooooo
gbboooobooboobooboobobooooo
gbobooobobogooesbnogonog,n
obhbl1oobo0ooooobooboooobo
goooooon

1954010, 000000000000, 00
gbboooboobooobboooobbooooo
gboobobooboobobooooboobon
goobo,bbboooog,gooooost, big
gooooo,0gboooge0gogonooogn
gdodobbobooodoooo,oouoogagdgd
gboboboboo:bobgoboboboobo
gooobooboooooobboonbbiesso,
gbooo,0ooooooobg,0booboog
gboogooodan

gbooooboobooobo,oobboooboo
gooobooooooooooooooo,gd
godoooooooboobobobobiboooooon
gb,0000000D0196—19%7000000
gboooobooooboog,obbogoob

gg,bobdugbooobobooboo,oubogdg
gooboboboooobobooboooobooon
goog
19570100120 0, 00000000000
goodoououoooobooboobobibodoooogd
gbooooboooobo,obobbgoooon
go,ggboooboogooboobobooo,bg
gdooooooooooboobobobooooooon
gbboobobooobbbuogbbboogobbod
gboooooooooooobooobobobo
gboogi1z2000,b00b0o000boooboobof
gbbooobooooboboobobooooog
dddoo4addioooooooooogoaoao
03s~-40000og,0gbooogoobgoon
godddoooooo,0o0oouooogo
gboboboooooooooooooooo,od
gooooooooobogogoboolod240011
Uiisg,bgoboooboooobgoooobooobg,
gooddooooooooooogg,oooo
‘00000booooo"™moo
gogodg,bbobooooobooboboboooo
gboobobooboooboboooobooboon
goo,0boooboogoboobog,bog
gboboobobuoob,booboobooobboon
gddddddoodoo,ooooooogogg
gboobooooobobbooooooo,bbogooon
goodooooooooooooog,ooo
oo, do0ooouououoooooogdg
gddddd,gdddoouoooooogg
gbooooboooobooo,bbogoooon
go,00boooboog,booboboooog
gboooobooobooooboobooon
19780030180, 00000000, 0000
obogbigron0,0b0ooboooboon
googgooboobobbbbbbbbeon, 0d
gboooboobo,g0bobobogborodioren
oesoiboooooboOo0,oooooobooo
oogoooobboooo,0gooooouooo
goog,0booboboobogbosgs3o0nog
goobobooooooooooooooo,od
gbbooobobogoboooobboobooo
gooo,00b0o0bogoooooo,bobon



166

-0ooo -

1972 (1

odoooooooobboboobobsoconnonon
goossagoogooooo,booobogn
ool —=u0o0oob,0ooo
goboobooboooboobooo

1954040, 0000000000, 0000
oooboooboboooboooobooooo
oooobg,i9s5s50100, 00000040, 000
ddodoooooooouogoooooooon,d
gboobooboobooobobresroodg 27, U
yddddoooooououg,gooououoogg
gobooo,0ooboon

gbozo0bzo0b,0bogobooboooong
ubbod,bggbboobooobooab, o
ggoododoooooooooooo,ooo
ubooooobobooobooooboboooon
dddodoooooouou,oooooogogdg
ugbbooodgbbuooboboooboooaboo
oo, jooououououogg
ogoooobooooo,bboboooooon,
dddoooooooouogooooo,oggdg
gbbooodgbboobboooobbooooo
gogoooooo,gooooobooboobooooon
ubobooboobbo,oboooboooboo

19500, 0 0000000000000, D
ubbooodgbbuoobobooobooooo
ooooooo"ooooooooo,bobbon

(2 (3

O0o0DoDoooooooo,0D00000000
OoDo0ooooooDoooooooooooono,
000000000 ooooooooooooon
Ooooooooooo,0poo0ooooon
O0000o00ooo0oooD,000000ooon
0000000000000 oooooooon

000000, 0000000000000
Ooo0oDooooooo,0poo0oooooo
00000 (M.F.Perutz)dJ O 00O (J.C. Kendrew) D
O000D00o00oooooooo;onooo
0000000000 @.D.Walson)OOOOGOdO
O000O(FH CrickkDODODOOo0oooooono
OMW. Wikins)DOOXOOOOOO,0D0O0OOO
OO0OODNAODOODODOODO,00200000
00000000000 ooDoooooooon
Ooodoooooooooooooooo,oon
O0o0o0ooooooooooooooooon
o000, 000000000000—000
00000000000 ooDooooooon
OoooDoooooooooo,0o0o0oooo
000000, 000000000000 000
oooooo

19560, 000000000000 000O0O
000030 0000,0000ooooooon
Oo0o0o0oooooooooooooooon
O00oooooooooooogo

2000500000,000000000000
OoooDoooOo,0000oDoooooooo



good: bobo:0o0o0oboobobo

167

gobobooboooooooooooooooon,d
gddddddoo,d0ooooooogg
gooboo,oboogbooogoboobo,0obgon
gooooobooooo,ooboob,0oooog
gooddodoooooooooo,gooooo
goooooooooessoro290, 00000
gboobobooboobobooooboobgoon
gbooobooooboobg,otdzebbgonod
oo, jooooououooooooogdgd
gdddddoooooooooooog,ooo
gboobobooboobobooooboobgoon
goog
uoooobboooooobboooooo

(1961 )

g, 000boooboooobooboo,onod
gdddoooooooooooog,oogada
goooooboog,bbobooobbogoon
gbooooooooo,oooooooboooon
goboooboooooooog,booobon
goooubbooo,0g0ooooooogg
goboooob,oo0boboooboboooon
godddooooouououog,ogooogg
gooooboooooobo,bobbobbob
godoooooooooooboooo,oogd
gbobooooboboooboboooo,gooon
goboooobo,oo0bbogboboobbod
gboogoobooooboooobbooonooog



168

-0ooo -

ooooo,oboobgoog,'cobombooon
ooboooo,goobobboooobbooon
oO0“0"b0,000000b0o0oboOooo
oo, 0odooooooogooooo
ubbodooboogoboboooboooboo
gboog,bbooobobooooobbooooon
doooooooooogoooog,ooggd
cobooooboOooooooooo"oooo
gguoooooooooboboobbbo,oo
oooboooboboooobb:obbbooon
dodoooooouo,gooooooggg
ugoooooooooooooboboobob, o
ugbbooodgbbuooooboobbooooo
g,0o00obooo,boobboob,00on
ocooooobooooboooo,cooo”
uoooobooooboooo:booo,boo0o00
oooboo@oboboooboobo)yooo
ooooooooboooo@oobooooob
ooooooooobbooooooooooo
ggoboboooooooobooobog,oon,
ugbobooodgbbuooboboobbooooo
gbobooobooboooboboooobb,oon
gobooboobbooboobobooobooon
gboogobobooobeoboonbo,0dn
U, ddddddddoouououoouououuggady
gbobooooboooboooooo
goboooooobbooooooooon,
uboooooboobooobobooooooooo
gbbooooboog,bbuoobbuooboboab
oobooboooooobooooobobbooooobo
goobooboobboooboobboooboon
uooboooboobooobooooboboooooo
4000016000080 00000O00O,000
ooo“ob"muobobooboooboobooon
goooooboboooboboooboooon
ubbooobobooobooooobobooooo
ddddddo,doouououoouououguagadyd
bobogoooboboboobobooboon
googd
ggooooo,ooooooobooboooboo
O, 0"0o0ooobooooobobo™mooooo
oooooobobogoooooo oo oon

g, ddooooogoooooobooboooon
gbooboooobo,oobobbooobbooon
gb:gobgieed400noooobooedng
ddodooooooououoo,ooooogada
gboogooobgzo0bogoob,0bbogon

uoobboooooboboooobboooobobboo

000000;0000000000000015
0000000000000,00000000
0000000000000000000000
0000;000000180000,000000
000000,000000000000000
00000,0000000000000000
0000,00000000000000000
0000000000;00000000000
000,0000008-00000000000
a0 00000000000,0000000;0
0,00000000000000000000
0000000000000000000000
00000,00000000,0000000
oo
0D00000000000000,0000
00000000000000D00000,00
0000000000000000000000
0,00000000000000000000
00000000000000000000,C
19640019660, 0 0000000000000
O0OT-7ASY)OT-7AS2) 0 00000,0000
0000000050000000,000000
00000000@O00000O0)DO000on
0,000000000,00000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0,00000000000000000000
000000000000 0000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000,
00000000000000000,0000
00(@O0)00D000000o0o0oooon



good: bobo:0o0o0oboobobo

169

1966000, 0 000000000,0000
gbboooboooobbooobobooooo
oobooooo"oboboboo™mobooo
goodboooooooooog,ooogg
goo19730—19750 00000000000
g, 00dddooooouououoooooogdgd
gbbooobooodobbooobbooooo
g0, 0jddd00ououooooguooogg
gbbobooo0oooooooo-00oooodgd
gbbooobooooboboooobooooo
gbbodbobooobbooobboobooo
gobobh,00b0ogieest,0ogoobooonod
goooooooooboooooooooon,
gbboooboooobbooobobooooo
oo00o,00000o"oooooooo"mon,
gooooooooobbbbobooooooog
goooooboog,1992000000000d
oooo"oooogomoo,ooooomo”
gboobbooboobbooboobbod

goobobbooooooDoessd,nboog
gboboooboooobbooobobooooo
oooboobobocooooo*ooob™mooboo
god,bbobbibibododgdoooooogg
godddooooouog, oo ogg
gooboooobobboooon, 19630 1965
gbboooboooobbooobobooooo
gogn

19800, 00 00OoooboooOo,ogoon

(1964 )

gododdodooooooo,0oooooogoo
obo@oooboobooog),coboooooo
gboogboon
goooobboooboooboooboog
go,0000000000ooooooooo
gbbooobuooooobooooboooooo
obh@ee4b 'O O OOOOODOODDOOM
HpooooooboobobooDbd(aeson
‘0o0doobooooboooO)yooogo
OO000O0oO00OoO00Oo0O0oDoO0DOOmess
O'0bhoooboboooobogoooo oy,
gbooboboboboooobooobobO@aess
000000000030 0oo0ooo"mo)o
19850, 000000 DO0oOoOoobDOonDO
gboogbbog,boobbgoboaobd

gooobooooooobooobooooboa,
goooobobooboboog

19320 0,000000D00000O0O0O000
goooooooo,0boooboogooooo
000000000 O 0O (Chirocephalus nankinensis
Shen)UOODOODODOODODODOODOO,00000
0ooooooooboboooo,0o0o0o00,0d
gobooooboooobuooobo,ogooog
gooogooboobooooooboooon,
guobogoboooboo,bboogboogd
gooooooo,0booo0boooooood



170

(a) (b)

MM

(d) (€)

2um

(1984 )

(©

pm pm

®

2.5um um

al00000000000O0;bec:000000O0DODOOO0;d:00000000DO0;ee0000D0DOOO0OOOOODOOO;RO0O0D00O

oooooood

gbobooodono,booobobuooobobgooon
goobbooooobbooooooboboboog, o
gboogobooboyouobbooboon
goooo,oooooooog,boboon
gboboobooboooooobooogoooan
gboob,0bo0obogoooboobo,bobgoon
O(@ntersex) 0 00000, 000000000O00
go,0oogoooobbbobobooooogoon
gogooooooobob:obooooogoo
g, 0boogoooobbooobobbooooon
g, ggboogo,goboogoboooogobb;
gbooboooboobooobobobuooobooon
gogooa,guobbbobbooooogoon
g, 0o0goooobbooooobobboooon
00000000 DO0OoooOOooOoooD0oOo

O “(cell reformation)
00000000,00000000000
oooooooooooo,o0o0o0oo0oooon
O000,00000000000000000
00, 0000000000000, 00000
00000000000 0000000O0000
Oooooooo,0D0o0o0o0o0ooooooo
O0o0o0o0oooo0o0ooooooooooog
O0D0000o0ooo0o0oooDooooonooooog
00, 0000000000000 DO0O0DO0O)0
O0,0000000,000000000000
O000,000000,00000000000
000000 0,000000000000000
O00000,000000,000000000
Oo0ooo0oDOo,00pD0o0oooooon;ooo



good: bobo:0o0o0oboobobo

171

o000, 0b0boogooooobooboooo, o
gobooooooooobooboboobo
193400, 0000000000000 OO
oo0oOoOO0O,000o0bObooog,ooo“oo
gooo-0ooobooooobooooooo
g, 0bobooboooooooobooboono;go
000000000 (self-organization) O, 0 O O
go00bOoooo0oobOoooooobooon
go0o0oi1e430gooooooooooooog,
gooooooooooboo,0bbbogoo
000000 DO0o0o0oDooOo,0b000000
Oo00odooOooooooo,0bogoooo
O0000000Db0O019430,0000000
goooobog,0booos3uouobogoon
19700, 00 0000O0DOOOO0O00O0OODOO
Oo0o0ooooooo,0b0b00o0oobooo
goooooboooobboooboo,oooo
goooooboooobooooooooooog,
0000000000000 Ooo0oo0DOooDgon
OO000OODNAUOODOOOODODO,000
gooooooOoODOoOOoOoOobooooooDo
OO0, 00000DNAODOUODODOODLODNAD
00000ooDooooooooooboooo, oo
0o0o0odb0boooobooo,0o0b0o0oo
goo0oobobooboboobooo,oo0boooo
goboooboboooo,bbooboboboon
O00,0000000000000000,0
0o00ooo0boOoo,0o0boo0boboooo
oo00,0000g0oooo,bbooooooo
gooooboooobooogonoooboo
O000ooooooooo0oogoooooon
0o000odb0boOoooDboooo,0Db0o00on
go0oooooogogg,oooooo,ooo
googooobooobobo,boooboboooo
O0o00ooooo
godooooooooooboooOoogo
go0oooobOoooobo,ooo0bbogoooo
goo@Eooooooo)ypbo,obobooo
goooooglesodd,ooooooooog
0odo0ooboobooooO,0o0oooo"oaon
goo"ooobooboobo@muoooooon
googoo,bo0gobobbogobobbogoooo

gboo,gboog,bgoboobobaoobod
oob,0b0booboobooooobocoEoo
gooooboooobooooboooooogoo,
gdddoooooooooooooog,ogda
goboboooobooooooo@eooooobooo
Ub0obobobOooODNAUDODODODOD
gododdooooooooo,ogooogo
goobOoobobooboogwoooooooboobooo
godd,ddogdodooooooogogdg
ooboboGUuobboooboooobooobobgoo
oo, ooooooooo
gdddooooououooooooooo,gd
goooogoobodeooooo oo oo,
obobooooooboboooobbogooobo
OoD0ooOo*"d0co"™bOO,00b00000DbD0
gbbooobooboooboboooooobooooo
gdddddd,dddoouoooooogg
gb0,000000000Db00000000DbO0
gooobooooo,bo0000ooooogg
gbooooog,obooooooooboo

ooooo:"oboobooboooboono, o
gboooobo,0o0bboooobogooon
gooddoo,0j0oooooooogoo
gdddoo,doooououooooooogdgd
gdddodooouo,goouuooooobobgogd
obobooooooboboooobbogooobo
gboooooogno,0ogoboob,ooood
gddoddodoooooooooo,oooooo
gddodoooouououuoooboogog,gggd
gboooobo,0o0bboooobogooon
g0, jdddoooouoooooooogg
oooooo,0oboooboooono

‘Ooboboooooobooon,bobon
gboooooboooobooooboo,on
gboboooboooobbooobobooooo
gddd,0jddddo0ooooooooo
ooooo“ob"mobooobuoobo—-—a00
obooboboboboobobooooboboon
O00D0O0O,02004050000"000000¢0
OO0"0"0b0fb0dbooOo22300ocoooroon,
gpozoo50ed 0" 40D bouooo O
ooooog



172

-0ooo -

goooooo,ooobooobobbbbbo
oo, 0b0booboboobobooobgoesodd
g,0boobooooooboboobooooooaonn,
goobooobobooobobooob,oooon
gobooobbooobooooboooon
dodoooooooooooooooo,od
oo, oooooououoggady
bobogooooboboboooboboobooon
gooboo,boobobooboobbon

oooooooo,gooobobeddgg
ddodoooooououoguoga,guggad
ocoooo"“oooobooo™oboob,oooo
O0O00,000b000D0o0oooboon, o
ooooooo"oooobooboobogo,ogoo
udoooooooooogoooo,ogooo
0,20090 100290, 00090300, 000000 O
ooo,gooooooooobbbooon
ubooooood

N

~N o a

10

11

13

G U (References)

ooo.0000o.00:00ooooooo,1992.
ooo0.0o000,000000o0o0oo,2000.
000.0000000000.00000000ooaO.
2003; 30(5): VII-XVILI.
0O0o0.00000o0o0.0000o0o0oooo.2008;
30(5): XX-XXII.
0o00.0000,0000.00:00000,2006,824-43.
ooo.0o0o.00:000o0o,2010.

Pai Sitsan, et al. Constitution of the salivary gland chromosome
of Chirono-mus sp.. Nature 1945; 155: 482.

Pai Sitsan, et al. Chromatophore activity in relation to tempera-
ture and eyestalk extract concentration. Proc Zool Soc 1945;
115(1/11): 207-11.
000.000000000.00.1943;26(1): 38-49.

Pai Sitsan. Ueber die transformation der genitalzellen bei den
chirocephalus-intersexen. Science Record 1943; 2: 573-83.
ooo.0ooo@oo).co:0o0o000,1988.
ooo.0o0o@oo).co:0o0000, 2008.

Wang Guyan, Bei Shizhang. Cell reformation: an epitome of cell
origin. Program and Abstracts of the 14" International Confer-
ence on the Origin of Life, 2005.



