
w d 
11.1 uuaumn~7qbulmua~glma (growth process) 

uuauni.liaiqli%uImua9gma" wuiutq uuauniri~iluuu~n~v1~gl~5r~~u11u 
d w  .z 

i i ~ n i u f i a  uumaudlignwrruou&Imid~a'u l~u8nird'nuuiidaq 2 au'cln'o nir Audiuau 
Y 

iannimmiri~uvui~vo~~~ast' rau~~imz~umrlulalmwaigl~uv~.~iaaa' idu nir 
2 w  d nznufdr~un?oimai%uu i~u#u uonrifluuaunirflwui (development) l~anirdiaariii 

n~aid~uuuda~~ds'i~~iluoa'uazdi~ q ~ ~ d i ~ ~ i ~ i a ~ i z o c i n  naziinird~uuudaq8Raiau 

imslnranhtvotii~niutn#au n i r i o i u l o m  2 r-uzn'o rzuzriouclnoauaz 

1. ni 5iiudiuau6and (hyperplaria) 
A' 1~u8urin~C116iiunirwm~ iiinuuluiaa4iuvoa?~~ou~ilus'iani~nu~rd 

2 A' A k  e  ~ud?~us~iiflirffznuiuo~uodi~ 7 iih~mri~udiuauiann' mrnhaiuosodi~ q JO~dik 
e k e  k e  I . $  iuo~uo~otsiqliR'ulmouna~rdi~da ~ ~ : H ~ R ~ ~ I S ~ ~ ~ I ~ ~ U O I U Q ~ M ~ I U  t~fl early maturing 

k  e e k e  
tissue lkin' luosadrzmn nuoq imzlnwnrzgn a~iuowoiwniubam~i~u0"iuau~niau 

k  e k e  ~ d ~ ~ u o a o u i ~ a c i ~ o i o i ~ a ~ ~ u a u ~ a a ~ ~ d i ~ ~ u r ~ u z n a ' ~  iuosoiwmutrun later maturing 
k  e ' k  

tissue 16rifi ~usrusw'aiiazn~iuiuoui~~w 

2. ni3lk~~UlRU1)W~d (hypertrophy) 
A' 15~vuluiac~Xanno~ni!~oonoin19ioulm1dua'u luiaaiilSuoir~~ud3uifiuvoq 

d e  9 e 
l akwa inb  (cytoplasm) vo~iana ~ w o ~ ~ u v u ~ ~ v o ~ ~ a ~ n ~ o n ~ r v u ~ u ~ a v o ~ i u o ~ u ~ d ~ ~  q 

2 d i d  
niriaiqli?uTmniu~njnao~n?ooonoin1i (postnatal g m a )  u i~unirvaia.jvo~iuo110n 

k  i9ulnrtnh~wanInrrnr-gn ndiuiuo imzoa'uasniuludia q 
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11.2 ni~i03qli3fiFmu~~fmfi~b~zp1zn'a~bp1$1am (prenatal growth) 

oinnnon m~lriq~Gulmvoaki5zuzriounnon idaoonl8u 3 3zuzn'o 

' I  
1. f l l 3 l O i q l  (blastocyst stage H ~ O  ovum stage) 

ri?niu1u~~~on~idiivu10;1~1~~ 1lmn'niuluadari7~~uululmQn (mitosis) nniunfaaul6 ' 

n~umn'6iuauu1nu1nz~@~~i~u'~n~iu~ounu'io~niu"Iu~an~n~ ~lMtjlim@an'nvcur.z 

~~mndiaiiu ~an8urzuz&unii - 5zuzueijta1 (mornla) l u ~ i d u a ~ n ~ a u u a l a n ~ i l u ' i j  
d d  n * d 4  l i lma  msud~~mnram~mno~w'a~anninuoun'u~nau 1 id lu8~nl lmn" l i i j~d~~~auin  

lclcr n 
n i ~ ~ d a ~ a n n b z ~ ~ ~ ~ ~ ~ i z u ~ 1 a c u r . 6 i u u ~ v o a ~ v ~ u ~ a ~ n d ~ ~ 1 ~ ~ n z ~ ~ 1 m ~ n i ~ 1 ~ u ~ . / i 1 U " ~  uuau 

dcl 9 1 2-4 mrlda~annnm~uuu~run.ii nZno (cleavage) o~n~ur~iivoa~nnalnni~~ldniul~i~l~ 

(Herren, 1994) 



2. n i r 1 a ~ q i ~ u ~ m ~ u r r u ~ 6 a d @ 0 d ~ e ~ b ~ o n i c  stage) dario~doui$a@~hiGi 
A' s  tiua~qrnu0aia.l s~uzdiva&zdm5io?odc~u'1mitmn6i~iiuiflutuotuoiiazoiuaz I ~ u n a d r  

imn' i.annnldCfuolnirnn~iiiio~ trfinbz~mrm8audlua'n'~1wz61q q du ~nis~aRj ih  
P d WGi~lu Boishuiiauostma" imzmrmnounuo~aaa"dC~u~lua~u~ttdn~aiv~a"dCiu~i~ 

" I s  " A's " I s  " ~iI~~n"aiflu$uiueiuo 3 $U&I iuoiuo$uuon (ectodem) IUDIUO$U~~PIIJ (mesoderm) Itnz 
2.4 " I s '  iu8wo$ulu (endodem) iuoi~~ttdaz~~rz$~uiifluoi~azeii~'~u"mn'u uuaunisdi.afid 

X s  ~wui?difluiuo~uo~iazo?'ua~di~ 7 iiu &unii rnorphogenesis nislO~tgiiiu~mszuzd~u 
X r Inlgialai 45 i u  luqosl&aai 36 ?u luunz l&ani 34 iu nirriRluioiniuoiuo?lh9u 

oiuaziis q $0 

A d *  ~oasmsfulu sz~wuildrflus~uuniul~ szuudouoinis iinzoiuazniulu tiu 

6u lm8udou dom iflu&u 

eklnspMemrb 
Hair and nlls 
Enamel d leeth 

I Muscler, bones 
Olmllltary oyaern 
~ ioes t~syaem 
Kldneysm- 
Rep- rystem 
Connsm tlssue 



3 A rzuzd4adourzdulq8an'uwu'qufianuo~iid#m ~uoiuouoapnrz~uibi?1J~Bou 
3 A B u d I Kuiuosouo~nu'nniu~durn (placenta) ~ ~ d i ~ ~ i n n i u ~ n / i i ~ ~ o n ~ ~ ~ u i i n ~ n ~ r o ~ ~ ~ ~ ~ ~ n  

K w  a i#uin"ofiuo.~iid~ui#uin"omu~s$adout~uniriiw~ (diffusion) uon91nuu.~un1r6u~1uu~.~ 

nirdiq q idu qrifuriuhn u i  imzuonnosod idu#u uuolzluariufiozCni~O'iuiwn*~~ 

niiuoulmoon?a~iinzuo~i~u~in$apnuiu'~i~d ido~zuiuoonni~nurnul~iiaz~naiaz 

6#u6n"omoinmoz~b1~$a~n~1~n1unz#o (umbilical cnd) 

a w  a hdouazCdo(u 2 h n ' o  il~¶liu'uu (amnion) iinzrnfiuu (chorion) UQAII~&PU 

iioaiinunou ( a i s  imrg~?iafi~ (yolk sac) #au 

A u iioutiuu tdutuoyufiadoui!ulu rnulu!{i ?iundi i i n h  (amniotic fluid) h u  

flo~iiunirnrmunszi4ou f lot i *mrdi fuu~dn.~uo.~~~~~u" daulH'4adoumdoulna'M 
A odi.~idu3asz ~ ~ ~ z ~ a u w i o a u % u ~ z ~ ~ i . ~ n i r n n o m  

3. nima3qliAulmlpdazu~~nd~pd (fetal stage) rzuz6nvoq~i9z1~tyv~mh 

~mrfuoi~i~sin~iiofiuo~iiu'ui~du~pndou oi~irdi~iilsl7l#fu uui~uo~iid#mi UUIRUQI 
d 3n imz~iuauu6flunmiruo~rn (cotyledons) ~z~~ln~oniriu?q)6m"u~m6iazuui~1uo~~adou 

4 w  d ~zurd5adouoruoauazn~u~)auiidu'.~~dw~oun~zdiiu ~ I ~ ~ ~ U I U Q ~ D ~ U ~ Z ~ I ~  q 9ztijR 
a# Y I  w  uu?u'wtaufi o i u a z ~ ~ u n u i n d i ~ q )  i u  66nr?m szdinu6ou8~66uai~ad~u~zu'~ 





1 r r d a u ~ ~ n n ' n a z ~ ~ o ~ v w ' u ~ ~ ~ a u u ~ n u u f i ~ ~ o u n n o ~ ~ ~ n z ~ ~ ~ n n ~  nazgnrityl~uiub 
r u~?uu ~ ~ u r n r ~ i ~ f l t ~ f i n ~ r ~ ~ ~ . ~ m ' a u o ~ n a z ~ n d o u  (cartilage) 1 u d a u ~ o ~ 6 ~ u d n 1 u u o ~ n a z ~ n  

X r  d l  
I r a nrzqndou~6u~uo~uowoou~un~1nrzqn t u n  epiphysial plate . a ~ o z ~ d a ~ a u i n ~ ~ ~ ~ o  

, w  r a 'nrzgnun~auu luonrzgndoull~~hsu8~dn1uqa malsicylAuTmuornnzqnoz~qfi uuau 

m r l l ~ ~ ~ i u o ~ n r z q n d o u ~ # n ~ i u ~ 6 u n r z ~ n ~ ~ ~ ~  (bone) Gun41 o a n ~ q m # u  (ossification) 
d d ~dowrgnlm~mrm~zdrznou~au~~iil1~~1azld~~u~6udauln~ ida~qddmfityiio asml%uu 

~lazdondofn 

luazuziqad#m<douldou:uvqun1a (p~bnty) ~ ~ ~ n ~ ~ ~ ~ i t y ~ S u T m o L i ~ ~ ~ a f i ~ ~ a  !do 
* a mu?u~~un1a~~~~3 'u~o~~w'up '  ( sex4  maturity) mrloiqjlAu'I~ t d o u  q h a 4  ~mzd~qaluo  

1 u 
k l # u i u  (mature) mr~aityuo.mli~unro~~nznrzqnotvqfi vfio~miuernznuluriu n a  

K laity~3ubuo~daudl.r 7 ua~i1~rnulrilk6uldn~oun'u 1~ali~mrloicyl8ulm1uII)aqu 

du 3 5zuzffo ( /d i  11.5) 

3zuzi/ i gntm'nia3nirmllazgnam$~azu~mllA4~~~~~ r : in irn i ty~Sukuo~  

4rvz imznuln dl6udauuotf  nr~ i i~uazn5zqn  rzuzd~~mrinrnr~oitya~utmori~~aafi~a 

pnh<$qd;o~mada1qlud?u1~~~ 



11.4 m~lfif#%O4~ai?dOUbd$81&hl (chicken embryology) 
4.a .# nisluiqlubrgai7dou (embryo) uo~n*R%In 1S~u~a~m5n~n~u~n iunn 'a~ inn i5  

dg'nu~5zniirofln'u1(li d?zi8fidp~dg'nu~ (germinal disc) n?oumnlpll~u (blastodenn) 

niu~uviodinllplr rioud~(liuaarz~nlioQu#au~U'via (gl:oammf~alu'uaadpl%In und 9 )  

r n s l ~ i ~ ~ . ' ~ k l ~ u u i n ~ ~ n n ' ~ ~ ~ a ~ p l l n d ~ ~ u a  iim5dubiuaulmzuuifivo~~10n' finirdi(uu 
I r .# dna5diirunz5a~tan'uuo~~uo~uonniu~8wo~uaziia q uoaiimiu ~a~8fiuuniuuonh 

Iri 1mzoi~uoin15c/o~niu"Iudoa1u' niunkomllg'mrlt~h 24 hb~ rzi?mriwuil8u 
' cY rdu~iiofi~~ouiosrwiiatadown'~1U'~1fia dai~~~ini5din?u~a~ow i h ~ ~ o ~ u ~ z d i n d ~ d  

itnusn lum5u'ioinnui~#ua~ad~u~1n~n'iuinv~~~4uoon1d 

I laopnlriwiohdou (embryo) 1~1(li~u~zd5znou#auBo11nn' 3 R i% dolwnii?u 
r r : Y uon (ectodenn) donnn'iunnla (mesodem) ImZMolpllni$U"IU (endoderm) luolrnnna 3 dir 

dz~8up~~~u~uiuaouni51~3qldo1d18uo4uaz~;i~ q uotiirniu~nlri 

dwvad8iruen rrrtiuuildl8ulan~a uu din lilui41 rruullrzmn doylhnlri 

imrdinnan muimzsonirrvo~pnmi 



idoirnirfn juiana"uo~o?uarii~ 7 mhiifia ldi~auo~pn~iiii~asid"a~uiidnq?d 

ainkf!i8uldriunrnui8uadiiwi (pear shaped) J/;!&I%J~?UH$I (anterior) iinr(iaun&a 

(posterior) I~uciaun$ieriiuui~n3i~n~idauwa'~ ssurdiadousrdoiyRn?# 1s 4alur 

Iussur 24 h~u~i isnuo~rnr~niae iouar i in is~"~uior i i~sa~i fa  p~ l i i i~~uu iu  

~wojunrnsoun~u?iiiRqdqwun azi~uii/udau$auoq~n?fi ssuudsrinn sruudouoinis ' 

iinsssuuiXuifio~ lu?uA 2 ii?lsbui8u luiutf 3 ayn ui imr3ni$udsing luiuCl 4 

o?umdicr q nruhu 6aeiousriidofa.j 2 iiouiijuu ( m i o n )  iinr lnliuu (chorion) 
A 

ciausoiionununoud (allantois) luriacinnori8udiiip1uoqiau udmunkrrsauiiulnduu 
A or rd A J ' o  y d  

1 8 ~  chorioallantios dqiflu~o~u?unodft~6uida"on W O U W I W U I ~ ~ ~ ~ O U O ? U ~ Y W I U ~ ~ ~ ~ W U  

e a 
JOR o?uariiuciiuuoagn?ri ~Ru~R~uniaoon~sui~iuiniu~uin'oiBu~iaeiouiiariiusiiu 

hmiiuoukoonrioon'IJ uona1n~~~~~9rm1soi~1sa1nliu1aiiar~inai3~u~1nida"on 

uiwioi$u'uahgn?d imri8u~i~uvo~i~uaif1?m#au daupt?diaa (yolk sac) sri8ulinda 

oini~diniuhdou i d o a a i n h ~ a u l l i i ~ n A a ~ w " ~ o ~ ~ ~ s a ~ n ~ ~ o i u ~ ~ B ~  I i i~tor~nlf !u?3u 

ioa~ocimsl&~uwi~o~n~sdiwiu~~u~iaeioulu?ui isn~oonain?~l i  daJiil#niuiso 

uuci~~n?d?d?P;lnn q l~u?JOii8u~oiojiul#o1~1si~fi~n?~ilu?u11s lu?uf! s sruu 

8uriu~~ulituuiiflu~wfi~iiariwfiiiru au&?ud 18-19 ~n~id~nu~sdim?uuwioudar 

nirdn'onHoonui wo?uf! 21 ~n?di~~:da"on?i~~~#~ud~uauin"ousouiida~uiaoon~~~ 

ainidn'onli lianidrruim 10-20 4alus j 

2 ~ d  11.6 li~dourot'ldsiy 5 'iu (Herren, 1994) 





4 d i w 1  4 nfiCi~oan#lul~€I n'o f l l 5 ~ A R i  d l a l ~ i 2 ~ j i U 1 ~ ~ 1 ~ ~ ~ a W A  (connective tissue) I 4  
4 4 4 r  - 1  H'oQbn#iuluo m5n~li~rc~lunXiu~uoBioal4~n'aaiu n~iuluooaumoRuiniolduauin 

dod~oinirlm:~iuoa~~uoonuoniianiu 

4 i 4 d 4 ~d~uuoaluoluofiaij61n'~ndiu6~8~nu~#8an'un21u6~u'u7~u (tenderness) voaluo 

mr~~~ql8uiukuoa~ianifl8m~o~niu~~nirn~u~u~oaer~~~uu~niu'11u" doufiifiq 

B ~ ~ i a s o ~ u u ~ ~ u n ~ u n i r ~ o ~ q ~ i ; i u t ~  'Ikd doulbinuaa (pituitary) dou5u50u(i (thyroid) 
d 

i ~ t ~ ' p l n :  (testis) dl4 (m ~m:Piou~u?nlm (adrenal gland) 6~115lan 11.1 ~ineroi~uu 
8 Jd 1 Y ~nmuuuin~aouou~iiuld o:8wnl~unaionirioTq~Autml~ 



4' uinGouii~buuuo~n'u'~~u"auo~n'mi mnqd 11.2 i im~I$ idu j i  lniinrilnmmiiuB6~ri 
I A' 

d?uiuoiiasciolu&diq~ ~i~niud?~~wDjJrrnou~~u~u~uuinn.JI i iuoi (I.iwt~@i 
I 

~ADU (uncastrated male) ~~mr id?~~u~ i i~~ ( io~~u '~g~qa i~nz#m3 ' iwtY~m~~rodnui  odialr 
A' dniuqn3iwtY~mou (barmw) ~ ~ m ~ i d ~ ~ ~ ~ ~ i i a ~ i o l ~ u ' ~ G o ~ n ~ ~ q n r n ~ ~  iwriz~iu'u1mi8ud 

fda 0, I ii~imrinirnznalvu'uuinn.JIiqnrni~ rlsl~naomr~d~uiuo~~m~oioluu'u~~~~au~ilvu'u 
I immmun#iulua (marbling) Gaudrln ~u iaw i :od i rdq~a~  

- -- - -- -- 

Growth hormone (GH) Anterior pituitary n ? u q u n i r ~ ~ ? D I i ~ u ~ ~ ~ a ~ d u o ~ s ' ~ ~ n ~ ~  

d.4  4 biu~uiinzuuimue~.~~~nniwuuu fill#- 
Y $ 4 ,  

dl l lu 'ni~ul l~ 

Glucocorticoids Adrenal cortex n ~ u q u i u m i u ~ k n u ~ ~ ~ 1 ~ r ~ ~  IU~U (ln% 

(siou ~ u ? n l n R  nifiulaiasm nrzljumrid~uuldr~u l iar  

uon) luJiriilunifiulsinrn fiil#~ztTufinia 

Thyroxin Thyroid n ? u q ~ l u n i u o ~ u v o r ~ u  nszljumr 

Estrogen Follicle LiW n i s i o ~ q i ~ u ~ ~ ~ ~ ~ o ~ u ~ z l w f f l ~ ~  tYflhlarz 

Placenta niqiwmiu n ~ s ~ u i ~ u o ~ ~ o u ~ i u u  &.I& 

Testosterone 
dl ~&ticles (6arwz) li~nirnznun61uiuo ~nvarzrn~mnd 11nz 



~r i dau ido law io l u~  
- 

I n  (cattle) ling (sheep) qfl5 (swine) 

@lqcl l l f lzcal (m) qnra'?[ (boar) 

diufln1.j ln<a[mou (steer) unr ~ ~ ~ P ' I D u  (wether) qfl5tlla (gill) 

i lqn '1ntlia (heifer) ~~nrdialh (ewe) qflsplou (Bamw) 

A -  I d w  d ' I  
2. 'lru'uaau'la (kidney fat) tfiu~uoJ'uwmnuu~uumz#mau~ian tmrozduuu 

2 1  8 nirnfialuriui~u~rzuzm'adou (embryonic stsge) ~nu!tmnn~ucluqtlunm'at~nmq 

na iu~a~i iaa in tma 'Aa~~ iannluriuiduia dificlluriua~nlulutma"&dw59nnu tdatmn' 

luoJ'uodluanniili?szloiini5~t4.~tallna'dndold clksinBa'nno~u8a mmznuluahoz 
' ' I  

I~UUU Inuniruuium'ato~uoaialln~u3uttnzuuiudauii;uluoJ'ulflcl~~u sunniuiSu 
K A luoiuoluah (adipose tissue) dold f i~<t~f l f t ' lmz~f l t~~~z!n7T~zf lu~~oJ'ut t~~d14f i~  tdu 

lnmniiunzrmluriul#uin~qn Inanfmous~nznuluoJ'ul#uin~+~In~w~~rlmu qor 

1. 'lrGu7biiiawQ (subcutaneous fat) l&w'awri~t~ulitm~~di~uoJ'uarznuuin 

i q n  hoJ'ul~3a~~jeznznuodi$u$u 9 T R U ~ ~ O ~ ~ ~ R ~ U O ~ ~ S W ~ I ~ ~ U ~ U ~ U  luriul&w'a- 

wfidod s iun'o luriu~uuonqmi5RciouiuduttnzinaiunwiIrluinrin luriuEunni.razi 
Y I K 

naiucluiuin tmz~uoJ'u3ulutftnuu~urzuznn'.~qntintsz~uo~ro~tuo~u qndrrinniu% 



I I iuo 1 ~ r i 4 a u ' f i d ~ i i i ~ ~ u i n i n " ~ ~ d a z ~ i ~ ~ ~ m n i w ~ 0 ~ ~ w ~ ~ m a " ~ i n  Iauiawizmou!niuor 
I qnrnnzmouonuoaiuoln (chuck) 

I 2 
4. IluCu~mrdunj/iu~ue (intramuscular fat) ~ ~ M ~ w G ~ ~ ~ ~ ~ ~ Q ~ I u ~ u ~ ~ ~ ~ L w Q  

or4 4 2 P  A' 
(marbrig) 18uluGwidilnl;ournai3~ ~u~uuinfiuu~urzuznkrd~~inir~u~ma"~$~au 

lo, d 
~ ? Q l n " f i 6 4 i i ~ ~ ~ ? ~ : ~ ~ i ~ n ~ ~ 8 s ' ~ 1 8 1 ~ 1 4 0 1 ~ ~ f f i r "  

11.9 daqeiclre~ih4 ( ~ g i a g  ia ~aim.1) 
s e A' d d?aoiq (aging) ~flui~n~niainmfinqmiu ~i6iioiquinuua~iinir~dauu~idn~lu 

d v  d nian~oousulu~~ffmiu ids~~uamnaz i in i r ia3q i3u1~~ i~~ra f i~"saau~~r~uz ia3~w'u~  

(puberty) ~ m ~ i m ~ i ~ ? q ~ ~ u l m ~ z ~ ~ n ~ ~ 8 u d ~ ~ u  aunrz&rzuz~nliu% (mature) inniuaz 
4.4' w d A d  A 

nqfiia3qilulm n'o !riiinim-.nuldrffuiwuuu u'inliom~n~wuuuiuoa~innirn:nu?uoJ'u 

nrzgnazdduuainnrzQndou (cartilage) i~unrzqmi$c (bone) n~ru~noiqn*.~muirnu(~n 
I 

d 
l l ia innir i~n~r~dnuui idn~u~~nrz~nn~u~a'~Jmi~nsi i  liunii physiological age d?uoiq 

s k u o s l i  l iuni i  chronological age 

i~o#ma"iiqlCid~uari tninllm:ni~niuniwozid"auuiida~!d n~iu~i&iatuoan#iu- 
2 iuo iinznnud?azriou 7 idounurroniwnr izuu~~rzninidouna oiu~ziluriu+zn& 

a 
so8uuhuna n?iu8iuniu~rnnfint wnwiimnfint ~mnn"firoumu?~uainn~rdn~nniia~ 

POI d A' 
imz~rRuiin?iu&n(u8ou miudnmnm?aron~fi& (cull) i$oiioisuinuu idu ~nuuC/oiq 

OI 44 
10-11 YI qnr id~u~io iy  2-3 ?I imz~aiiiudoiq 7-8 YI ~aaunuwndon?iuui?uoq??m~ma" 

n~omrl$~nwkuoaJm~ oiaiu'o~ainfiugorrun~8nniwliafi#ou 

Q, 44 
11.10 3~~umuwn&nirtoicy~~uT~\ua~~~1a" 

oiriaiqdulmuo~~m~du~~n'u~ao'unaiu~rii~n'~ 

I. naiue~uiramr~rp-naau (heridity) i i w ~ i f i m i u d ~ i o i i r i d i u n ~ ~ ~ i  

2. &mtlbu (environment) !hiti oimn l i d ~ u  i8uh 

3. amir  (nutrition) ~~~dn : l r u ' f i lmz l~dnz rzu~~na iu~~~n i rn i r~ i n i~d i~n 'w  



dl rn ~naiude1ddndia~n~~eH61 

d d -  J .......... 1. prenatal n d i a i ~ l ~ l ] n l 5 ~ 1 ~ n ~ ~ u 6 ~ u d a i n n ~ ~ 1  dau postnatal nn' iaf i~ l~~nirdd 



uaawy nau 
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