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“BIR™XA #IRRFEDTHIEE R AR, 3HHRE R EBNREGEAR
FHER AN R4 . BIRZEMERBE TER, SRR ENEAEL. R ERKEL R
iR EHEE, ARIAREI Z M-8, @2, BRFEWREA KR ELEN
AMARRTHE,

F—W RRREFRNERE, HrRES

IR A W LTS, 1 TR R R, IR AMEARY K, B AR NR TR E S,
TAENS RIS BTN, BUARRL, 2R LES, SEAETHEE BENS
SRR T, AHHA IR B RRE A, WA, Bk AL R B AT
AR, TERRTHEABRIE. W) GRE, FOHmE NS HIES, K
B4 HAA BB, (R T

1. B4 (fertilization) {uiBHST MEFF-RHEL, 55 T MBI T RTEA SR, SHEIRMN
WERE, BTN TORIG, BIRe T. BTRET SR kmA R, 258w
Jufn b B TR ER BT T e,

2. BiEi(cleavage) ASHIINT-HEAT AL, TR BIEL I T /N4y BUER (blastomere )
% 5 BIRBRE &, BR— ERRE N E , $74 ZE (dlastala) , —f BN dr i 4 B
Bt (blastocoele)

3. R H (sastrulation) ZERANANHOIE M A (L &R 5 RETZRA, SAFIA IR
B RISEEN. SMNERZ FBRRIEE, TRER—A 6= A TR R E I (gastrula) ,
3R h e R O BB B (gastrocoele), 49 BYERES 1t AN M Ao HA T 04y F.76 TE B I A R 1
BB R EBRR,

s, BEEENE MSABEEREHFEbRERIE,

5. SEMMEANE RABYEEOMESLREHNAR, R—SHRLET. ARHSE
FIEGRARAEMEREAL T, BRAEREREH AR HERETDELHE, b
£ A B Fn & Fh AL Bk 2 (b, MERG TR B2 S K,

8.2 7 (metamorphosis) £ SFHMAERIEARIREZE, T H—A 416 (larva)
BrE:. o AR RS AL E R 4 MR TS, 5 RENEE REAR, B2z ad &8
2 A R e 2 EL R 2K S5 )y Y TR 1 S AN BT,

R sh BRI AE BB LR B 5, S R MR AR, ARESE AN R, &
B RS TR AT, R ET AR RN = A E L.
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ERBBFANFEED ST A, WIRATIE T AR TR, BIIR R0 & A I B, s
TrEARETES MBS EBMELNEL BMEHEHTEE.2A, HE RIEH AR,
REHD LB RFERAR RSN B E TS, RSN Ly EERidE
S REGEILDRER, BTERHER, BRPBMOERE Z. X TEEMRHEES
Mg, BREBRUARBEE RS AR ERE I, HEEE T BETHAIT R, BR—{ 14
JH Az @5 (reproductive biology), TIREIARESR T X RIIMMBSL . MiFHALEEH
By m k2RSS F 8, BzdRXElsenitE, BAREEZiHE,
BAECY RECH R & K 2¢ (developmental biology),

A R A I GR EEBEF OIS ERE—RFIN TR 5, B S Eitxe
BE LR, WS L RIN TR R 7R ol .

HREREMER, —FHRNA T RRAEOIE, BV ERBIIRANE SR, iR
LR BENME, AL RERRS, EEAECBRERS, iR & ., T LES A%
73 Tai , B AT EAR) AR AG 5 S = iR 55 .

TE5l 578, smds ol FIA TR AR LR, 2R R b M i TR A 7 Fome s
Bl BLOb, Bl £ IGE T, S gL M A TG, B B ER B2 IR, £
HLIR DN T8 BB A 0% B 8658, w2 M EIB B MER R B A5 & 3R, el
frog R R BOH R ok, B iR B 3h R i s B sy 46 , BR B E A S ARk,
B RIBREFMRAA REtEHl. Kl AR BHETERDDIF, MZ, ERESHE, 4
RS EESmME R AR,

LA, REWMKTEREE, TEZERADRTHREDIDMEETEPRE L, d%
LA AR AL EHMESE 1, BE VT DARY 1 B B sh ol A, (HESCHRA, ARENmEEHTy
REBNWHEELE, LUSA 5 40 0 WA R0 (kX 230 S B T St Sh I A 538, I8
ZBANE R MERE AR R, Ll R B TENT, BT E TR
G2 26 ) Bt CE AR RS K I 43, (A0S0 RRAR , B 1B 35 o B 2 10 R B 5647 :

TEBR 25 T T R R A Y], 7= Bl 2 o0 R TR IS o e nl, JE R0 mE T R0 78 fik Ao 2
BTG A FRER R mF s, H2ZEMR A0, R ETF Rk 1w f S
W, BERE, AR R, MRt b g EEn2 &, n PIEE R
RIEDITCFNEME T, AU AN LA, B kA, DL LAl 2RI R RS 3 TR 2
AR, B2, BERS TSR TARRBREOSIRIEE,

BN IR R N R iy

a LR EZEEARETE, TRz EEARORERARBSE, ShE
Wi ERNELRIEHBARARE. HZMERBE s AERAERSE LBRA -
REBLAR L e LR M AR IR AR M, WS XM R AENBE RS AL ER
R ARRE RN, M7 AEHHEREERARN NN SRR, TUBREA &S

] 2 -
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RRJirt» A5 22 dn PR S A I, 7 FIAR A R AR 0, 38 B4 9 BUBRAY TF, 84 40 IR 1 SR T R 2
AN, WA RZEMA . W DB IR HRAIEE (regulation cgg), FF iF JH%
RE9N, B2 TR R R & RO TR R, AR B B, 3y, Bk ains
HOBRIEA B E M, R RS E RSB, BB TR, FLlEf 2%
MEEL TR—T B . TS A DR I (mosaic egg), IXHMOR M TIE B0, 5
REESIAM KR e . SR M &R A TR, TR AR BIE, s B, 75
—RCHIIR UL 5 FE AR A IR (P4 50 ER Y B ) BB MG 5 — 35y G BT A 9 2RI L R
A RREIR I, SR BB, WEF— MRS R F AR, & T 405 & SR &
BRTFAERS AR, SRHERRAR. ETARENIREZMGHEXE, Bk
IR EE 4 H Ginduction) FERIA R B MR T, RS S E A, L B XY b i i
. BZHEERESD, FHELHER. FUMTRROEE, EXEIEESE,
i re e Bt B fh, WS A FNERSIR ., PR EME AR AN N, B S
EBATBAEMREIREEB X R, B TFEARMER, YLt L s, BTLLE B f
TIRE, WA RN R, HEXERRAHERIIRE.,

AP BERERR T A RS KR
. WwEahsiy i RRELRD, TUE
2P E A B RIS RRE . AR REH
FFIEREPD = LRI, B G M ¢
R RBRFR L ARMAREIGE,

sl R £, BB EETSE
TR FUERIARBEANERE, iR
ARG A Rm R, WA RREERS
RO Sm A E . AR BIR M (axis), Fioh L2
f. MRAGRAFZE, ARMTHEHm. MERZ
A MERFRAZE AR, T 2% R R AR
AH R,

| ‘ B %1 EROHAE
MABIGHOELS B, NBER%ENE A BEHMES; B BEROBER: C. rHERE

By — R IERRES . ) 1. SLE#h; 2. 9K Tmﬁﬁﬁ 4. IENE G
FRE A SR, Ik R S i) iy 5, BEE, 6. W

W, AR s BAGEEMEEDE, READEEE, NERMKNEETE, 2H
k. S =R E S, IS S RS (B -1),
ATHERBIEHRERBSH BN, - RRATROF &, mERSeHE 550 B Hs
R RRASIHR TR, WAl CAZCE o FEIREE, Arhe ok 2 4 £ A 7E B /> 2 s
TR RS AR RTEHL. AR PERARE, KR BBE— SRy AL
FIJ5 LTI b R 7 B 0 B, 4 R A A0 e o B am £ 40 Rt 3R . SRS, VB B A it e
EPRET B, B B BB Bk IR, €16 5 57 | o D L B e B % 09 2250 A TR 4 i A 2

L ] ‘? L ]




China

ARG A R RO GE R R 1L, R B T e 1L,
BAZs I RURILIRRG S0 75t B R R B, MBS R B, T 20 T RE I
FHIKF,

BN SRR RS R RS R LR

SRR s BB E EFH R BT BB, KTBIENRRSE, BEEEN 2,
O ER ST, B AR A IS 20 R, e B 1AGE,

MBI RERNLE, EABANEGE, RELXTQHML, SREA NS, RO A
LIEBAR, AULBREAEERBE, MBH LRSS, BRTRPSD, i« LT/
E> B LA E A RAT” , i 3 =+ B ik, B= 1 0wk, W EERT S 20, %
B EL4IXE R Ay ), 1R T 10 &, PSP R THHLERTH, AR, TR <& Brh 7
B BRIER, TR, B2, MR THEHEHBER, RTEIG, £ <R PRI
EPPIET EREAFEALLZRG”, HHRAELT S SO ERIOLS U B, 3t
TIHAEF D RIRIE & &, B E — 2 ik,

P05 SRR B IR 3T 28 %k 2k, S5 B0 0 B A, o D2 LR LT SRR R

FOLEIR RIS i, B B DR R BRI IR PR S R s P SR O TR A 4L, B AR RIS 22 L

SRR AR LR B RS IR IS A LL 5, Tk =y T L8k ie 2%, AT DL R F 4 R R
B TR AR RS IR IS a7

1. SUERAGS (descriptive embryology) AKX WIEEE i B HIShER 1N
AR, NETREL SR, TIHBIZZERREAT R, mMELER MR, WIEA.
EREARENR, T sl R Eand s,

2. LB % (comparative embryology) 2ut LRy R H iR, & T #i%am
ORISR, RILE SR RN RESAR, FH0 A, AR 5 iR UR I
ﬂiﬁ#ﬂﬁ’ﬂﬁiﬁiﬂﬂﬁﬁﬁﬁﬂﬂ%‘@ﬁl%@Jl{‘:fﬁ*ﬁlﬁfﬂ.ﬁﬁ'émlﬁ,ﬁ?ZﬂjlﬁJﬁﬁﬁﬁﬁyﬁﬂﬁ.ﬁ’ﬂﬂ@
BE . 55 [ A0 AL S ARy A e, R AR B AR R Rl — A e AN RIS EHREBSAMAE, n
REMRFAARE, IRBERADFNEZE, 0 WS MENIG, X3 T RSt R4 S
KEEHE TREENIEE,

3. LRIEHESE (experimental embryology) A TR R BA T8 B2 A B A e BR 7 ik
R B T L4 R B i 0 A7 2o 2 B0 Driesch, Roux ) Spemann 45 40 8 . #l#5 5
LT RFR 005 e, A0 BB R 2 AL B b8 47 5000, TBR AR 2 A it B e, 40 BUER DRI 7]
FIM R A, BICLARRIF T A/, T RE Y TRB RG22 —0 8

S ANLRFHARFY, BENEET b, R s PRRG i 5 2 fn 45 th i
B HEEERNORER, BMIRERISMAES2HE, BER22IMEE, ARG He 25
P T A RIS (ecological embryvology),

4. ¥ Eig%¥ (chamical embryology) — M@=/, KBRIERSERIHRE

- _-1 -
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MEBEREHESL, #FRALESFNS ENERER AR SO ROLEYS SR
KEMKFR, Needham Fl Brachet FRIXNMHXEFMAUBA,. BITHEIRIGREE
F AR AR LA AR, R M R R R E S R, AT T AERE
f4%# (physiological embryology), FAATH 475 th W S0 IR G & /L A iy A B AL 42

5.4 TS (molecular embryology) AIERLLS ,Tacob Fl Monad W4T 40T , 12
T #28LF 50k (operon theory ), Nirenburg (1961 ) H A TE{# RNA 4008 815, Kho-
rana{1970) AT R B, BB 2 HA D FAE., BBEARMARGES. SRR
BRRE, AR EEERL SRS ROER, FHOE8ITS TH. T E M 0
DNA fiEsh, LA VR Ik 2 A L. BERRNER G I ERELER. A
mRNARERABMBFNARE - NEARNER MR ERE TS, EARNA R LR S 4
B TREBRRE UM SR, SHEEETHRBHEL, XHERN EANERKBET
AR, ERHMREREEEESERTANFGEL, ETHRSEMENRENE
9. MRRLYT LA ERMERED, NS REERGEY. 22, BEATRERE
BHHAEXR, BIRES FIRRE,

TR RG2B W LR A R BER K —F A ks, MTE R EIRSE. IR
FLOR MRS, AR IREE S, B R IRNE S A (R R RS 2

DRSS BSEREEMRE, AR LA AREECUME T i, mas s
MREHZ, A TIRBEEPAIR, T THREHMBEHRFEIERTE, oTHREkEHE
Fiinsh, #EH, BRRRETUFIMARSE, A2 iv: e 2@ iy ok s »f
R i 2 2 WO VAL, i 2 50 400 R 6 0 SR i, 0 32 0 P L/ T O T o O P 0 0 A T R 4L

TEFl 75 T, BRGS0 B4l R P2 RN B E B A S 8E — 28, fEA™%HM, &
BTG AR TN 5 B 5 T v, 3000 R BIARN BE X A NS B 545 (R B, TR 22 A e A 0 A )
MR, ETEZNE, BFL =R/ 8 RES SR BEERRZ LM, AW S AX
f& F R MR, A A TR RS My ke, EHRETAER QiR
RES TESEHER, RENEZESREHRREGBRE"Fik, 3R 02N AT R
M, HaltTHEBARG 2 EMEEREMEA, DB, WRI%E 5 M TE, BHBR
— AR I, BLIEE IR AT,

MELIRER R BB RS, B2 MRS FE AR R REY, WFASikE— 44
M, BeE R R L ER DNA, ERBHAETEREST . CHRS, SWET 4 3wy
W, IR MR E A AR, Ay TRk R R, RAR. ST R AR 155X =7 1568, s
EAEBE. SRR, AR R T,

R ERHLRE, CARRMNMNEE SRS, TR & R ks,
BER AL AR R, € RRERNTE G, FHFHBREH TS, &5
St IR, B R R I B A, BV R ARG I R R — 2. A EERS A
RGBTSR, TRELRERLAS, ek SR, £HASGHTR, 2SR T RGER.

BERESHEERFAHGH DNA, e A RARMERES R, BEEf 2k

L 5 L
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Bh BB E—), A0IER L R R R, R B T R A, EZmEZENP
HIRB TSR Tl RO A, B 2R eS:, B R A, B 3
T3 A2, B E AR F R

(R #)

2% %N

[1] &4EAER
%5153'1']—9 ‘%’ﬂﬂﬁ-:%‘ﬁ%:ﬂ@%ﬂﬁﬁslﬁ ﬁ!
EOL7H, B, =+ 5, M, 44 T, B=F HE, BB, 48—49 T, vhAE B 1,
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% THREBRR

P £ o B

fEFA AR 2 B LS A — FeRe ik oy (LRI, BET R EREM,
B YA R B By BT RRL-T e (gametogenesis) . L f 7] 4 0 F MR 1, EA(]

BEAERRP A R TEERAED L, T IERERES =4, EIIMAERMET ENIMR
RARTIXER,

F—T HEAARN—RAETE

EIRAROE EEGAYRBARL, BEAFRRE, EEEFEMRGER NS HHE
W KRR A, (ERE T U2 IB N B A RS RER A R AR, B P
BRI RO 40 .

—. WA RHERERINENRDT EREGL S HMBETHIEE.,

= &ERE oAl iR ARG, AT K B AR (B R 4n ke TR
IE M GARAT ERERR IR ESHDR, &M E AR R RNA),
B (ribosome) R A MAVERRIEEAFEE. XRBXBHEETFEE T SEEHEH,
miEEASERAERE,

=. BB g (0 R U S Bk R R R A IR R T,
BH—RBRE S RERANTRIF R AR — K& ZREaRN—1 /MMy E R, XKk
SRR AR, A THRAAEREHRP T —4, In AL R 660 46 4,
BB AR RDEEHOD MR AREN. 23 4, KR EBEXARTARETE kRHEY
ORI RETENB LR B eREs R, MEREsR), BRE/AEFEk. A
WRBEA R, ARERE RO E T KNRRANRAEZRE, FONERES
TRRBSHETI A RES R, X GERDYZRHRN WL T ARDRBEREBERX, X
REET BB ENA,

B 8L, — - F0SB RS BR A AR 2 il PR ik A 4 RIB BB - 2RI, R - A iR LR 2 i 4y ik

A HERL AREE SR 5 W — T 2 R SR AN i R aE A — A BRI A S A R R (B
l_l)u
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ST /\
| .8,
LT 1A HEA B H ik

B 11 MTmirmEEEg

HIW OB T R L

1T

fa TRt (spermatogenesis ) G R BRIE G R B AR BN SIIERIER M ARG O
WONFEMETE, BEE—-&ERNhEw, AR EER TS AT B2
PR B » TG IE S R B A RSO 2B 5 A B SR A B T AL R

A2 55 S Iy B P 3h Py Mk R, B IR A0 T AR A R T, 1R R — W L P B R 4 e e
R —FARABRERARET, TLEFH—BHEAGT B S-SR RS R
AIRFAIGE T B, ZER—B A, A RBIG TR RR &M A S aN, SNk E. 6
AT T i AR A R, 7R A EEMERSNRER WD, EhmssnR
— O B, AZMBRBE ARG FEEEN R, RS, o fbeiEs
AAERBEEG AT RO T, J R R0 A F R & 80 4540 0 A ks 42
HESI R, 4 — 2 P W B — /N AR 4 B % B 26 1R — B it

A7 A0 i 5 i i R P SR, ey B0 R R SR U S R (R S I 2 N R L 2

» S -




%‘ﬁéﬁ]ﬂ’@&ﬁ:ﬁﬁﬂ%ﬂﬂﬁﬁ?éﬂ]ﬂ@%ﬂﬁﬂtﬂhiﬁ’?ﬁ%%"*n
B LAV 3L 5l i S 1938 BB T 0 A B 1R
—. BTRIR&ENE
(=) #h Roaje (spermatogonium)  REELZ) Y005 4RI 7T 23 0 JLER R, 715 [R) sh dp it 3%

B 1-2 A HREE R BT , 0T & R A RS
1. Ap BUREAENE: 2. B RUBERAN; 3. AdBMEAN; 4. %4k, s. HLER ¥ 14
i 6. MEBRGEESTEN: 7. HTRRMERILWE, 3. W I BRI R 5
9. MERMHFEN 10. FIRMMBESEN; 11, & WM B
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RARAR. EAZ BN —R a0 55 43 (0 A B (dark type A), Fi Ad A, B ey A Y
(pole type A).#R Ap ZURSIEANMEAN B AUS R ANBECI T2, R B4 34 A T R BN B AR IR
k.,

Ay Ad B a0 M A7 — B s B v (18 1-2), AR ERU I i e [ E N
BT HEBR A AR IR IE . PR — KRR R BEERERZOE--R 4K
A — BRI, BB TR AL (D) R RiR G, WRRR S 25, HEIRY, A
WERITHNL, Wik PAS RREG, E—BEETRSE, EA%0HEN Ad I A
ERETERTREFERZEMT, HERBSEARERSTH, BRitiaa 2y 2, ™= A&
Ad ZOF Ap BN EAR S SR T RAEAY, £F AR — B0 T8 RE, me e
ZERTRERY, BRARER VBT, WILE S, FW ¥R H — R4 GR b T oy fad
F T & A IS, BB Ok, 1 4522 35 40 A QRIS IS A B 0 S5 “ 75 0 A B (reserve stem cell),
10 Ap U IE AN SR AR 0 “ EHT THIM” (renewing stem cell)L3243_

AP BRI E MR, AEBRK AR REE, BREEEIREE60 . &
PP BRI B IR A G5 R , B R TER AR A 1—3 T, MR
BN EBR R E. H Ad Bing ks (E 1-2),

BEMRMME, HF BB RBL, A FE ARG RS LR — 5 Lk
E‘Uﬁﬂi‘ﬂﬂtﬁ’ﬁ%élﬁﬁﬁiﬂ*ﬁm%ﬁﬁﬁ#%?ﬁﬁi;%%ﬂﬂﬁ%%ﬂ:ﬁﬁu AH ke J51 N ke 2
TC. =1 BRI AN B AT 2200 SR R AR, B et e ds B2 B b T S v

EASRRERA YA LS 2B 1 B2 b R JL R B i IR 4 SRTE R B R 5

(=) A W& a8 (primary spermatocyte) MUY RS S R0 ks B am B 423 — BB & 1k
%s-}tﬁﬁﬁffﬂlﬂﬂ*ﬁ‘ﬁiéﬁﬁﬂ,%’%ﬁﬁﬁbﬁﬁﬁ%ﬁfﬂﬁﬁ,%Hﬁ%ﬁkt%ﬁ:%ﬁi%ﬁﬁﬁﬂ%%n
HIREA R, ERBEHEI, MBI BT A A B2 088, DNA AEIEE, X
AT RED DNA BEHER., R0 ZHeEEeEnak, EXHR N LEEnEIREE
-—-%?ﬂﬁ’a%ﬂ:ﬁiﬁﬁﬂxﬂﬁﬂﬁﬁ’bIﬁiﬁﬁéﬁfﬁﬁﬁ%ﬁ,WLI%ééﬁﬁHﬁﬂi,%ﬂ%ﬁﬁ%fﬁ
BB &R ABA KBS T MmN,

BRSR RRAEEEAR, ERAZ50—, B 480 T, BMEE,BELXTERSR
PRUCESior B, WD RS [ET B4 904G, A Mo e oo 0k L5 B ik, BB EGEEER ) T —-

o BRI R THRE MR TS itk DBk, TR, REHRBOERED
Bk, AR IE bt ek 8 H A 4aRd 10,

LHMBN R B RREFR R RIS HPRIRE, €5 —RRAS R & 5% T DNA i
S, PRI RE N — U R o B0 B30, De B ) AR K, R B AT 4, Al g A A (leptotene) | 44
EIAR B ) (zygotene) M 45 ] (pachytene)  FL 2% i (diplotene) Fn#k 15 fif(diakinesis),

MR R AR R R RE— D pE ik,

AR B BTGB 3T T B R R % AR AR 1000 3 fa i T WL AR 74 15 Tl R T B 6 1 5 24

FRREE, B IREZURAIBE, ERREIBIR L FERE, PR A B O T4 6
(bivalent)
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HLERHG « RO B S G 0 TF R A B e, B G b L 2 0, TR b SR s B e WA HERIT
BEAYH, B SR HE , /4 DU i 4% B I 2 k20 G % — [v] 5 B 8 5

o PR Rk, STLUR SRR R e hr - B0 M s Btk

MR A8 B ORI RL RTS8, BRAkakinE s St rks, BRI Rt
IR CRR R @ i) Z AT R A 3y 25 8h, 3078 X ADHE H 4 b, EHARBAER, HBENEH

AR A RRSEIT R,

?%i%,%}:%Efﬁiﬂﬁﬁ&ﬁﬁi&—#lﬁiﬁﬁ,Jﬁhﬁﬁ}ﬂﬂﬁﬁéﬁf’kﬁﬂ=Iﬂﬁ-fﬁﬁﬁ_ﬁﬁﬂf#ﬁ}ﬁﬂ&fﬁﬁa
B2, B RS HEN IR LR TR SRR %, PR BRI, S

RITTIA: =ecic =

BFES

-‘:"'u-:-

1 -. Ia

B 1-3 EREE] oy sl R e N O glea]
L.eetilhs 2. WREEAH 3. WBEAED; 4. WUEs 5. BN TG 6. MMARRE; 7. &
#F; 8. HENSH# (Gunctional complex); g. iy
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