
10.1 aauurrgliuu 

~ h u *  (adder) i9uoiuazdiniuafi~~iuu if.io:iinisa#iqi#iuukqiidodlu#oq 

lid I ~ u o : i ~ ~ i m u ~ 9 ; M ' ~ ~ ~ ~ ~ i d ~ ~ o i ~  2 i~upliuouauiaplouna1~szn~1~r!1~niu~n4iuiinz 
.# 6ua i  ~qidu?,NQflUlvaQfln"9#Q9 d ~ ~ 1 0 ~ i i i ~ ~ f l ~ ~ ~ 3 ~ d i t t ~ d 9 d 6 ~ n ~ i ~ i ~ ~ i r ' ~ ~  iiP: 

I a~ioi~i~udaa~~yuuo~ir'auutiazZifit~ildluiuot~u$t~uou'n~iuu i#iuur~6uirior 
I &  I .# iiu7plorii~it~ioi~iU"oifuigun~uaia I R U ( I : ~ $ U ~ ~ ~ ~ U ~ ~ U Q ~ U ~ J ' U ~ ~ ~ Y ~ ~ U U U I ~ ~ ~ ~ U  iinz 

da idoii .anu~~M'oao:i~fln1' i i6~~uui~~a~~~szu~1~;ouuitdnszoia~d~at~1uu ploudniu - .# uoaTzuuviourroziiiRigunszidizaiiqiiuu 4tozi~udnfitiiua nnn#iai'iuurzmfluu 

riounas~ 48 da1u.r i#iuuuo~iiR~ttdnzau"~oz~diV;in'u iriu In$ 4 141 qnsi 10-14 141 $14 

ii 2 i#i du#u idiiuuifiudouiianfi itdnzt#irztiunoonainn'uitazoz~ni'ifl#~~~iuut~u 

~arid'eioiiu i d i i u u r z ~ ~ d o ~ ~ o ~ # o ~ ~ ~ ~ u d i u ~ i ~ ~ ~ ~ u ~ i a ~ u i n d u  (inguinal canal) n a  
4' P ~ ~ i n i ~ u o ~ i # ~ u u t i u ~ ~ # ~ ~ l ~ ~ ~ i ~ ~ n i ~ l ~ i i a ~ w " a n w ' ~ i ~ ~ ~ a ~ ~ ~ l ~ ~ i d i ~ ~ u ~ f  ~ii~umciiU'ld 

dainarzfiiIXi#iuut~uzdld d o ~ ~ # i . r ~ i u u i d n z ~ ~ u u ~ ~ ~ n d u n  quarter (16 4 dou) 

d.iznou#au 

I. n'?ur (teat) i~udaudmuq~uothuu iia#iuuonldijuunn:ld~dou plou- 
Y 

dniuq~uosir'auud~ir'auu (streak canal) $ ~ ~ ~ U M I P Q Q ~ U Q ~ Q I U U  ~?i?~sou~ir'auuij 
I nhuiuo dun sphincter r h n f i i $ ~ f i ~ i i ? u u ~ ~ i ~ ~ f i u u ~ n a o o n u i u ~ u  doom 

Xd gfauuoz$lws~li?uu (teat cistern) ~wr~umuabo~n'unifiwuu6aau"8 uudaufhfl~#oin 

oi3iiun!qnih 7 szoonuiain~wsq~iulld aulmnu~nuul~~nsqir'auuiiuulR~it;u 40 

pnuidivuRiupl3 
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2. ~vc~riu+hiiuu (gland cistern nie udder cistern) 1914 Twra odi~u'o'hrr 

wiuu i i~n'nvolziuoi ' i  iinaiupi'iuulfiriliti.i 400 pnuinniru6ems igudraurau 
Y 

Giuu~inn'oBiia q 6ou~ndOiouna~Twr~iiauu 

Y 

3. $Q~IUN (mammary ducts) ~doiiuTwraifiuv?o& ~dudouuifilnqjiiun 

oonlddrrlnm 12-20 n'o imzviolwdi&ziimnoonidun'odoo1in q n61~$~81u~oa&~l r  

iinzld~uqfinrddnion'adao dal0unrzdiznhai'iuu 

4. n~acd~rafi.r~iuu (alveoli) idunxilhmnu drmou~auianiiuiiua iiunii 
¶Id ' ianiniunfiaihua (secretory cell) ~ilwuimni~unfiaiiw ~ ~ ~ i 8 ~ i ~ ~ i d ~ ~ ~ ~ l 3 ~ 1 ~ 1 3 d  

ui~ini'iiiiofill5uriaudrznou~oafiuu nrzihznha~iuuazodraun"uidun~un6iu 
a # #  4 '4 w?aaju tun lobule ~~dn~waruiu~iu~wqafu iinz~niu 7 lobule 1au6uidu lobe aaniuira 

uoaih!Eif?umllIdi rou 9 nrsdiznfiai'iuuiidnz~uoz~bduia"owdouuiHdo~dua do 
l#niroirnrimzso~~uuii6iaaa"diw~ua,#ia~iuu imz~oun~~dizn#ia~iuu~~nzn'odiuu 

4 9 P 99 d iiwn6n6lui;owl~~dt~n lanfiuTaawmlnuu (myoepithrlium cell) Yiiw~idwfi~ai?knr:~di:: 

ntiti'iuuiiazvioi'iuu dal~iluuhnna~d~wraL8ui'iuu dqI~unn~nnirdOiaui'iuu 
I W  d 

%oallua,ma (milk letdown) 

Fat. ,me- 

10.1 Y Z ¶ J ¶ J ~ ~ U ¶ J  (Herren, 1994) 
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10.2 msfiirulrii-a$iuu (milk synthesis) 

~iuuduo?wirdnhauiaindou~~uu1u i~m3"~du~~n#auuu (mammal) Iuiiplilipiaz 
Y 

riimazGdaudrznouuu~4iuu~~mndi~n'u1d ciaudrznouuoa&uun'o &R ia  ld r lu  
2 'Iva.7~ iutliaiq imifiu 11azL1 daudrznouiwdi~~nnfi~vu~iniaaa"nku~fi~~iuuuo~ 

nrzdiznfiq'1Pliiuuniului~iuu Btimgiiulunirnti~daudrznouvo~d1uuazQn~iuiain 

nrzimi8om?d&laaa"nkunfiqdiuu 

1. msaYi~Jiaia 

&mialu&uuifluiimia~~anbmar da19u~iminllnnr)nd~zw.;ii~~imianQ"b~nn'u 

&maniimnlmn 1d~imin~lliaint8o~~~e'iuilu~aaa"nkunfi~~iuuniu'dun~z~dizarfi~ 

~ iuu i f l ~ t im ian~ lnn  7~fioiot~di/~u~imian~lnar'd~~flu~~~iani~~anbmnriou oinhorii 
P' 

ni r~u i*uo~~imian lnn i hmr]an'uJi~~aninanlmn I lu~ar)n1lnuiidulriilrml~n 

Gudan (lactose synthetase) i a u  nrnul8u$imiaimnlmn Ptuuaumrah.rLiminLianlplln 
2 I az~5~uuluciauuoanou1~11~wwiriCn (gold apparatus) i imiauanlm~i~nnhquuuioz~n 

riqoonainlwrlnkunhqfiuuie'id lumen uo~nrzlhznha6uu 

2. nisaYisldsiu 
P' 

~drGubi~nnha~mu~mdnku~~fi~~d°i~du~zG~n~u r u ' m  a (Alpha) P (Beta) l iar 

x (Kappa) iiond iiinndinqSu (a-lactalbumin) cu fiiimnknnoqiiu (P-lactalglobulin) 

loublfu' T ~ J R U ~ I ~  ilazuiqdauuotldrlu1u$iuu i i u  %l~ l~ f l~€Jq%d (immunoglobulin) 

imz y-casein (~arnma-casein) ~~~#~in~8of i l~umr~~oj~nir idduui1da~lu~aa~nkua,f i~  

i i u u  lunimh~Idr~u~uimdnkua,f i~~iuu~z~fi~~i~nrmozi~ud~r] 'dunrz~~n~a"o~ 

nrmozf i~u~wdi~ i f lun~moz~ 'budi i~ f lu~z~#ui~ ino i i r  Xi~flunrno~u"lu~1rii~1duaz 

1#uiainni~hafuuimuluiaaa" nirnh~~ds~ululaa~nkuarfi~difdu~zbwdoun'unir - 

, l a  
nfil~~sRu1uiana"ia'ld i~muunlrlulauuuriauuo~~oulnwa~~u"n~~5~duriau~uiu 

(rough endoplasmic reticulum) hinauflunirnhq~dr~u~uiiuu i% Rlduio nir?iuda 

uaanrclazrilulunirnQi~ldrGuoz1#ww'~~iu~i ATP Bql~ioinnirnmutauoqdimiw 
I n ~ l n n  h f iu  iiaznrmunnc'n ~ d r ~ u ~ q n n ~ ~ u u a z q n r a u r a u ~ ~ u ~ ~ ~ n o u ~ ~ ~ ~ ~ w w i r i ~ n  



I hdqrhuwgqi.anr;ldu'q lumen uotnr zilhznfiqiiuu 1 dr;udnf1tl~i#i~uidu t ~ ~ r i u d  
d d 'liwuluarauaiii itm9ulu~iuuo~luldiufiinn 7 liunii 'lrnann' (micelle) dauib;i 

rinn~nno~iiulduhddil#in"finRu'ln~iu"o#uuu 

tfu (short chain fatty acid, CiCld i~n~ui~daudunafiku'u.eriuuia (long chain fatty acid, 

c,&) ~fiu'lu~u~u~iu~dau~~~~dunrfi'l~ol"uduflaiinz'l~r~'u~u~iuuu~o~~u~d~~~idfi 
* d  6 w  d w  ' luh lunirnfi~luCului~nnnnunfi~~iuuJ'ul#?'pllq~uuio~nluuu~npll?nl#fuuin 

oinirlfiufirP 'lulj~~1#uinnirnmu8auo~~uol'u1us'i~niudflu ~mzlu~ud'~#uinnirdou 

~.anplnn &I nrmluGurzi~u &riaulnoj1dunrfioz3i% nralwa~loiio imznrfiu'aS9naz 

gngfiJu#idnrzr~ni~ow lfiunrfiluGuiumuu~auzl#uinnir.erniuflau~~luGuluoiniriinz 

'luGuliiuluii~mu daunrfiluGu.eri~~uo:~nn3i~oinnrfior3~niinznrfi~'aS?n n i r n f i ~  
Y ,  X d luGulu~.an~hnht~iu~o~~n'~uundauu~~~oulfiwninijn~r~~d~ IfiumrJitoinrfi 

d d lurirri#ildrauriu~~~~oronw~dnuui~dn~uioinlj'i~innpln.erid~uuidulu~uuo~diuu & 
1 d ~ ' l f i ~ n ~ l ~ ~ l ~ 6 d ~ p 1 l i ~ ~ ~ w ~ ~ 0 ~ ~ f i ~ ~ i d ~ d 3 ~ 1 M ~  ~ ~ I ~ ~ w ~ I # ~ u ~ u u G ~ ~ & M Q ~ ~ o ' ~ ~  

X ~wrizrn~uhu luGudrdnfi~uutziuiduidfi (fat droplets) odniuluirnd 

4. nlser#ls3mlQw !hlq !!a41 

imn'n~uunh~~iuuli.eri~irnn3i~~plli3~1inziis'at~io~l~ ndrzb;oio9fuuisin 

oi~imianrzimibofilfiupllrt 1dai~dwuuin1~6uuii0 ilmiGuu vlodofn i.aduu - 

K IduslnlGuu nnoiu imriluniiluu lfiunirmdiuuzwulu~iuulud?uifudpiou~i~n~d 

rhuiplliriu$wuludiuuurl#oinoinirlfiufirq ~ioiniriini~unu'~l~uinlulj'iuui;ozd 
ad w  f i i i u n ~ f i ~ u u i n h  unb~uuinoiniroioozdrinQo~~u~iuu!6;9unafu'Mfiu~iniuirn 

d d  d a 
, ~di(uu~#ldu?ni~u~o'l#nuw i i u  ltnfi$sarv r~u' lu~uuu~~nflo~~duwnuioin~uo~ 

Y Y  

unlr lu ciau~iluJiuudaulnojuz'l~uioindaudiiuni potassium rich intraceuular fluid 

uoqnrrdimfiqlj'iuu unruitdaul#lnain~ilunar~~n~flowdiui~i~i~na'n~unfi~~iuu 

1dofn111 osmotic pressure uoq~na' idoqoinnirnk~difiiniinntfin ldrftu iinzluriu 
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10.4 ni~JdseGiyuaa~urugl(ila (milk letdown) 
anna m r d ~ o u ~ i u u u o ~ ~ n ~ i ~ u ~ a ~ 1 n n n i r ~ ~ 6 a u o ~ ~ o 1 1 n ~ u ~ o ~ w ~ i a u u  (myoepiulelium 

LS Y *  ~ s u )  innrzllhmhqiiuuiiazdoiiuu aobIjyiuulHanq~~Iwrqi8uiiuu Inuna 
do, d nrz~uoinaoi~uuoon$InGudd~uioin~~ul6nu~~dau~a'~ iiiAoinoimnmagnnrz~u 

~fi#aanirqfiuuuoq~nKna" wionirua~ihuu niomr~urirni~~i)u~n4o~iumi ri.rld$ 
rmoa~m:ddoldQdou18nuo~dauwa'~ r h ~ ~ i m ' f i n i r d n f i d ~ ~ u s ~ ~ ~ o ~ . u ~ o n ~ ~ n ~ u ~ ~ n  

ldniunrzrbfira"ofil#iaai 50 ~ui f iozui t i~17~~1 ji-1l#io11a~uIo~w"n'1"auu~fi~a~finrzidiz 

nh-a~iuuimzdaiiuu 1dolXiiuubnna~dlwr~i8u$iuu soi~uuoon$lmGuozi 

~niiwno~~rzuicu 2-3 uig (k1dCi 10.2) 





4. ~.clrumni31#0bu daudamouua~6uur:~'u~~daldmiuazuz~~~nia1#uu 
d P A' 4 i iuu~~~~uarun~af luo~f l ia1#uuu%~daui (~~~uuu~56u q i~dd'lvu'uuupii aunazih8q 

Y 

azuzl#~iuugqqR (peak of lactation) daguitll 3-6 r?llfiitf~ksinnnofipn nnjsintiu 
' A' d?uicuiiuuaznclncdou q ~~eifiluriuuupuu 



1. ~d3hOd3J (milk protein) 

ldrluuuidaoonlfiu 2 njun'o imh(casein) ~mrldrlund [whey protein) 

I 1.1 lnlw ifiu~rluwu$ii~mrir6uitinoiou~iuu ifiuiidrruituss idoil4uX 

uorrldrluludiuu m9uo:odlumiwluland (micelles) 1idn:1ui~nnilr:no1~#au~m3~ 

a h  a , p, x lm: 7 IubiuaudllFilnoiitriu ~asriiwnriiI~uana"~~mndian'u#au luilrnd 

uoam9uarodlunuqnn'uim9udaraiu1# (soluble casein) im~u~ulJnfiudiuuii~tunu~'; 
d d d  m4 B d ifiunannounnunnvol& globular particles ilnro~bnmwuoaina"o~~mai3uu ~a~runji  

ann Auwllum (calcium casenate) lrjlbdlunmwuoamrnmmuiu& idaruuaunou 

ot)mnemnni 

1.2 Iddwlad 1fiu~1~r6~~ud1maiunodd~hrn idlinunaiufou IdRuiab 
d d  d 

IlrrnouAau ttonililtnnsiRqiiu 12 dom. ~~Xi~mnknnoqiiu 50 doiidui 5uylu- 

nnoyi(u 10 ldofihd& lmr %¶Jhviild (serum albumin) $U#U 

328 AT 223 



luliilmniinnnoyn'u ~ f i N ~ : l f l u n  ~ f l f i i ~ i ~  (denature) l # i i u h u  

naiafw iinaiudifivduan'un~ui~nzrnu~~w5mfi6ucn'~u 

OiuQyiiu iuDn'n~tu:~Xi~riu@yu'~~8~3s'~l~ia"8~ (blood serum) ij 

2. (lrl&d (lipids) 
w d c r o  Y 

'luh!uuu daznou#aunrn~uuunu~iuauniiu8uiflu~nv~ wuknrfi~uahh 

h~mzn~filuriulibuda nrnlu~uiu$~aozlidiuaup1iiu8uRaii~ 4 ozaousvfl~ 26 8rmOu 
r d  d  d idiuau 60 dorlvum radaul~ojszlflun.~fiaim?u?n (stearic acid, C,,) nrfiwinuSn 

rA u cr 
(palmetic acid, C,J imznrfilu?ff%l (m~risiic acid, C,J t / ? u n a f i ~ ~ u ' ~ ~ ~ ~ ~ ~ ? ~ d l u a ~  40 

ld8ilkd ~ilia~flu~Qfi monounsaturated fatty add ih fllfi18111& (oleic acid) diuau 38 
d d  d 

Y 

ldorivum imz polyunsaturated fatty acid d1Uau 2 1d06Gui UOnUindn~R~~u'u!~w"l~uu'~ 

muirodai8u 2 drzmdo nrfiluu'uszmu (volatile fatty acid) i m z n ~ ~ k h l i a z i ~ u  
' ol dei 

(non volatile fatty acid) n r f i k l j ~ s z ~ ~ u t / ~ u l ~ ~ i f l ~ n r ~ ? u u ' u ~ u m a ~ ~ ~ i u a u n i ~ u ~ ~ ~ a ~ ~ d  

A' 
iinvtuznrtnnu (globules) ~d~unniwliuaunou~ufiw u u i ~ i i f ~ ~ u ~ ? ~ u u ~ d f i u ~ ' u i ~ n  

Y r s d dd a d  ~ iuuuo~ lnr3upmruv i iazw 'u~ is~r~~~u~u~ luu '~uu i~ l~~nd i1nw'u~~u  
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