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Milk composition changes during mastitis

'l'1rhoI~ _ ,riling "' "01'Ii<~

., ",.no. of rrit ""_. Aoinglo~" of pofatio<ol .w"".,.
'l'll1Oiol _ ",roor. ,,<11 """k>! oitl~ 1tJo.. cl»tm. ~

10m '" _ .... ",rro,_ ty "'Y"pitholol _1tIot 1.<Jct""
~ mil, oj«t~~ ,nd. ,__ iori>td C«IfIO<ti¥<....... """"'

Thor< is on~ 0'" tjpe of ,O<ft't>ry 001;" the m".,,,,,.,. gl>-J4,

oe«>nling" L<\zoIIItId p'_11m). but, t!J<y -..y gneady;"

Wpo, _~ is """oo1!lj IOI<rlbol ., dtlof",t ptI=. ~:o<tMlj

IItId "'" ;" -...._

So<feting mmrwy ,d. olio" ,I the oig'" of _ ""'""

IItId ..,.,ohooio (Rgos, I). '-"'Or '"__po the

Ofloplas<'o ~ _'">; """"""'" 'O<ft'tlr/ , .. is 1Iod oitl •

",hrioI n.cl.u., ••ot ~ no rt<>oo_ ""gil ~ l:;b"'l<r_....,,,10<l"0ndfj0, prol_ of~{ •.~. f"~

IItId pro"" 1f"IIJ1oo) 1ItId, ....~ &olgi __

(U",.11ItId P....., 1m; r.ld.IaN"'" IItId _, 2OOl). Thor.

., • fow _ on1tJo 'I'i<.1 ",~".1ItId '" ,,,,I cd

~"'" is foldod, w!lidl Probat>ll 0C«lI.0ll' ;" ;>rt, ,,«<ding

., L<\zoIIItId p'_11m). for '" oftcio<J<y;" """"""I
""_,,"'-'-, 1ro" '" bl>o:l. Tho >O<fOOj' _ '"

"'nnoctod " N<~ oflo< tmxq, ,n 'I'i<~ jl.o:1~n~,

~~-... - 'nd tgtl-;.ntionoIl _ ltlltftxdon

., mOlt IlIr><t~_ <>:<ho"9' ~~ ""'"""

_ ..... 1ItId rrit ~n"",,*, IUirIIl _~~ ,li'Ioug!l '"

",noid,,~is portion o!the _ '""" b<lgo ~" '" ........ (ljnz.1

IItId p..~, f!/l, r.ld.IaNrMllItId _, 2OOl)

TigIltj.>rdo",," ilI~ ty !1guy<n IItId _ 1\'l9S). form

• ""'OIl', """""'" ..,I""t....,._ ,,,;, ~heliO IItId

'l'ithoIiol 001 • the ,picII bonlo<, or" :oct" rog,iolO1tJo

""""""'"' ~ ""'oOil "'- the ooIio. Owing _, 1tJo tgl'<

jordiom of 1tJo .-.ow~iO _ .... ~'blo, .10";"1

mil< to bo storod """"'" roxWol or mibJg po<iods_

",h:lIng 1tJo loabgo ~ rrit ~nont> from 1tJo Unon or

IolI:q of ~1O<>litio1_ ~nont:l no 1tJo m•. No",fIoleo.

rr..-rJfT"'l' ~_Iig!lti'ndionl •• Il;nItI'Ii< or" '''' "
roguIIIod ty, ",_of .lrooI. T9'O jor>:1ior>o of 1tJo """"""' ry

gland ilIIring ll" _Ion bo«>rne II..,., 0IfId<fg0ing -...

""'nd .......-" b««I'IO '"n......- tgl'<j.>r<liono of tho

iocU!ing gland. ;" g"",,", <IIotJ9OO ~ Iig!ltjl.o:1~n _:Ibll!t

~ the """"""'" gland 'pp'." ,,1tJO "..... ~. It," ""'Il'
IItId no! ""orrU/ IItId l!i='orrU/ of tigIO jooctiooo

r.ld.IaN"'" IItId _ (2Un) .... "'". _ing """"",ry

gland is 'OfrT'OOod of. ".rong nor-\: of Ut, formod of

Tho IlOry _"'Y ~ _ z,"""'l, _rat. 'nd ,or"" "he< pon.

of the W«\:l is ...,...-_ IItId .."'rill. n.. pr><tioo ""

'....od '"~ ><m of mil<., pro",""" i1 10"", of ,,11

"'kxno IItId QL'Ollj. Tho rw>Jfa<t'''''' ~ IloOyp~~ OOIIrting

mil< from ....'m-l>..od dK)'ing ..,.,"""., ctl!1Ior19od tythe

_ing ilwNnd to ;<06000 11ig~ dory prol'-"'> from ,

"* ",pp!y "'" is """"is"" i1 it> pro«'o01g _:oct_
0Cf00. '" .."'~ fa<tlro ,onrt<rlng" _"'" ~ mit
",~po>ilion,IItId "'rot", proliJ<l QL'Ollj, neW< 1tJo _ of

ioculion <A 1tJo """, bneod, """ of rurilion, _I loot'"

IItId ..fJoIogUl ,hoItJg<o .."""Iod will ",,,I.. I_lot ot~ ..

1m; ....~ IItId 1tbbIo, 1!lge).In ttIio a-li<I<,~~ mil<

"'~;ooiIion .."""Iod _ """'10 d Do oono;ilIrod

Mastilio

_ l.<Jct~n ~ '" rr..-rJfT"'l' gland is IlIorupOod ~ring

r=llis OOCIlfft<lOOO.!<J , r"iIl, mil, "",po.cion "il~,

~tro<.ig!l r,Of ''''')'0 i1. ,,__.

Etlo<'<I of ma<lito on mill: ""'iT i .... ill_nod ty .....ly

of n"""", oxt... ~ i_, ,0000000000ry """"~,I ,hoItJg<o

_ "'"-.." ~ """"""l' _ ,nd.'or tho "", IItId

.moflo< '" 'l' lhoI ill " ..., Ilion.;<od 01 mil, "'"pOl,on" '"

ilI"ro)'od ty "",.,.,..1< """"
Tho IiIl>Ij rr;.aa. of r=llis on proli.don of dlltld rrit

<»fI1'OI'I"O" ........ '" L<JdoIlting bdog;, .... ilIo<wlod~_

~-~

_ 'l<ii<.O IItId dd_ .-til con <tt«;t the """T "I':n

IItId rw>J!a<lJring proprieo ~ rrit I....~ IItId HibbIo, 1'l9S;

P,oorall. 2OOl). B:l<t1Nl ~Io<tono oro t, 'r tl1o""", "'MOOn

"""" of ma<lito ~ IloOy ,,!to IItId ~,<11 is~ -.. tho

'fI!<t> ~ "'" bo_ im'l""""""", ~fe<tor>Illloll)on mil<

"'~;ooiIion. _1tJo.. ,hongM OOOJI is II...... L.OJd"'lOOd

~,~. flo ,!loa> ~ _ on the mil, of indMoliJoI

"'M, "'" -..., 0"," _ ~ "t rri!< lhro,gIlllhlion

'fI!<t> ~11ItId _", 19/1)

foro """ ilI><r1>1on ~ flo """"~__, on _ '" <IIotJ9OO ~
1tJo _~~noc"",,, _ mo~ of1tJo""",,"",ry

gland Ii.. ~dogj ,nil p/Jj'JOogy is no«,....,..
......I,M ........,111.... _101.1\ .... ,..,.1ovl

,
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ro" '"' ~'-kJar,~ ~"'por1 0«0$' • """ "'"

~~"'-l)~",fl'q',

2) 60lgi partlwq,

l) ..n ~t p<ffJoll'
.) T~",cyl>Oio

T~ 1111 i' pot><d,~,1tIot""" ,11"",,~ <A ne<litti>1

MId~.~"

I) Pm"elJ1o" ",fl'q'
T~ ~M»pO" t!Yo<Jgn"'" """'''I... ,_ boi the Ioo<tionol
"," oft!l<""""""l' ~nd.m "lIiAlltd boi *0<1 MId _

"""'" <A iIomoono. MId gro"'n loot"'. 00~1on <A the ""~
p.frway$ -.. .. _1ro~ lk...."""""'.m _I:>oro),
Nguf"" MId No. 11998) MId SlIorw'Ion MId _ .. 120(0)

lnt!lo ...._ ..........,. "b,~"",,-..t~e<I

"",r~m",•. E.<mpl<s """"" ions (Na', K- UId ct) MId .md
_10. ,scl1 ,~ gkJ<os.MId...-_

In the GoIGI .,. >O<fet>ry prodlJ<1>.'t~ to "
__ boi flo IioIg< .pp.o"",.m .oa,1Od in" t~ ~.

'P"" boi "O<)'I"*'. E~Io. m -... sol,,.. 1rlJdi'll the

rNj" ""I< prot"'" l<asm, ",,"y~). oIgo~

(lo<*>so). cit"", P""""',, MId '" kHm
In the _I< I" p• .....,.. _ 10 uniqu<" """""''Y '""""'Y
_, ~. III \lOb,Io. on _from t!I< 'P" oft~ ""',,,,..,.

cd •...- boi' rnorrt>r>no (rnlk-tll'9_ """,brans):
" ... ')'lopllorn 10 sornetirno._.~ <A ""'r<!kJg

prod_ trlnsporlotl flis 'fill' "" ~. III, 1ipi6-_ hormone'

MId ffi9s, tpi6-..so<iolOd~, MId flo prod,,, of1t>o (l>

-, IopIin
In_is. "'" ""' .... ...-iooo OrQi_ 1M, Ire ...ais,
trlnsporl' <A _ ""9' ""'ronool«.... SlkIo",.. _from

,oru~ or '~OINI ct", ind,q: ><f1m pro...... """ ..
"""""'J<t<J1Im (pri<wIitlt IliJring~n~ IorrNlion),
~b<xnin MId_: ondO«ino iIomoono. 'scl1 .. iro~kI

pro""'" "'d _Tol"\; "'d 'TorT'lO _ 'Il''''' ",,,n ..
'0<ft00"I 1Tm.o>g_" C)'t>l:jn<s MId ipoprolein ipo"
T~_.11.... p<ffJoll' proooid ... ~_"',_ of~_I

IkIid MId ...,.""'~~~" rr;l Mow..., t!I< MI.... ....,.
ligIlt j.ntlo ro. Tho """" '* ro<.<, of ""'otion 'I'P"I" IUing

dif""""~ MId poIt>oIoJu """", ",rIi<UotIy IUiro:I
"'10...09""...., ~" """Ion MId .....tis. A, , g_ation,
"" ponoeIkJo, """'''I .._t IliJring _Ion MId p~_
IUing~ 1"M',nMld _, t998).A "''''_

p,frway _ .. doring othsr F':!f>ioIo9i<" ,n., sod1 .. " tt>s

""'lion <A "_ ,,"""" """,,~1oI09i<0l1dOl.. <A
0»'1"," Ire g"'" to ","",,,t!I< rr>yoopiflo"m MId obtain ....

~. Dt.mg involJton MId """"*is flo 'l'l!Iolol "r<i<f

_ Io'~,"i"<l<q, IOfIdor """ <OI'lditons ~ .. "" ell.

""""'" flo _ .. sho<Jd b< "rtuotl " flo "," oft!l< loJ'"
jon<tioos ..r.. ,," ilN<I MId It/kJg __ Cl" _ 001 ..

in'~ 'f'if><IUn. Tho dIonplion oft!l<~ MId flo

OPP'''''''' of"" ponoeI'* partIw"I dwng rnaot....... of.
p,rticWr ~".." for flis _

~~'-"-'''''''''._'''--''.r........... _"'~~}

So<ntion," il<l><fW ty~ MId No>;I0 119'Jl1. on« ...
."boI<1tIIlmo of ",rttxition, is _ ....... b.. ' .......,....," ..

...... of_ vol''''' ""1''' p<f unit limo. TM ,«,..,.;I", ol1tlO
~ _ bogim 10 <IIotJ9O.<>III1d porn,ton, ,nd

~;Ip~.lho""'iT "I':n of mattn milk, l.IJ<h of

1tIio chan9< .. '" ~ PO' ition, IlOOO rdi 'II ., flo ''''''' ,""m, "'"
Do ortrt>,1Od 10 010.. " ol tgl'O jon<lior>s 00_ flo ""~rwy

'l'ittJoIiol " .. IloriIg lI\e ""'.. of «>pi"" ~.O«'tlon,
_.lyulod "-...., _I. ,tal, TIl ..,~. iI.

"' ....... """".~lro~ dl'lmnt ""'~P"~' 'ero".
wtllin, MId oorr><tirMI _ "" """""""""'~ _,

1O~prisJJg of rnorrt<>tIt-boond lot~" "".., mit*'- "Id
Ml _ Ft- "" u<0Illj _, .... O<1,,,.m som<tirrI<s

",~pIox ~""., mi".._, 0!tI<f pro....., IItId , «<lung
1Okton of ooI'bIe ~n,,", (9:lorwn:ltld _or; =1. So,
lUng _, wtJ<n flo Utllnd _ .... tlIod witl mil< tho

'l'ithoI ....... po__two wry dtf"",t rri!ioo, flo

rnit;, C«lun'll lid,,,. ~. pro..... MId ... corJ«<mliooo of
-. ,rid "'aid,. MId flo ..__ C«ltairing~

pro_MId ~n-.to",of_MId _. bpr-<

_n"fIo "'m""".. "fIo.. twoll.a, flo oplllolol

_ """bo ..,"l ~""'''"'_r. Tho _'Of
Iig!lti-<Jct~ncl=« is no! "'~~ trIdor$tood, b<.O _"'"
",ruIaI, witl _ ,tr>-""-'<ttXlIl~. "the tgl'O"""""
nor--. Ir;goyon:ltld _, 1!lge)

T1Wt .... l:room" Do 'M mojor ",tl...,.. of mit; "''''I.......'
,"",Ion ",roo. the """IV)' _""Of)' opit_~ tom tho
_ n,1I\o _1_ Ind Pt,"",. :'l:Im lkIolotJotNn:ltld

-=1
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Milk composition changes during mastitis oont"'-l

_ """"lie"'", c< '" """''''''Y gInl "1lIot '"
,omton ...._ wihn the ~""'" oftlle gllm, oI:hor ~ '"
,om"..,. _ or dlJ<t <y$ltm, ...1 I is """"'" " ~_

ty '" "-""'ing ISh"'f1"",1l P"Il<, 20001 c< the <>II or "'~
Tho ... <j«ton!rom '" _ IO'Jd _'," Il<~ ty_rTWl IO'Jd _ 1=1, roq.ot" "'rtrJdlln c<
~iO MI., _od by oryO>ci1 r<Ie"od!rom the
po_pilo~'l''' FW'of"LdJing _ ~

,<II<, or ""IKod milOng r<II<oc ~ Ilai'y «w,
' __Is o(.Nt ~ooIt••~...,. _fills

Thor< , ","'bo' c< fnd"'" "'" con bo dion4<o:l dning
~nrnorTWT'lrli<I«tion 'nd' ",,,,b« c< _nil ... 1lIot "" bo

~"'rbod, '" OIJtomo" dift<oI't" prodi<t 'nd wi!~ on

"" I>'1o<ring i_I_' et :II., 2002; Pyor:IIo, =;
Iru<l<moior ... 200-11
oJ So""". c< '" infe<*>n, ,_lro", ""'" Itt\< """"
~ mlbiton c< "'. "wlond~ng on lh<
_<:IIJOing orgotIiorJo, It> \W1J<oo< ,m ,"""""'" tJo It:<t

bl E>:l<nt oftlle inf«lion, _ ""l' bo _ ." hw ,_I
or~"~_. awti¥ng Uioo ,_ is ~li<tIt

bo<>oo< ~ ""'" """", on~ ono gInl is ~_; ""'of"",
tlle <fit<! is dlkJM..moo -.monl' ... mol< on , __
,nirNl_. Th«' , .. _ ,,,,,,,-,,, ,,_lily
ilop<ming on~ _ ....ilton, b..... linttJo _of

mi:<od _ in the ...... _I, ago. 'nd ,tag< of _Ion

~ A.h",ton" "" _II< 0<tM1y" mil, prollJ<ing 0''',
nclJding.- of rJ'Iil< 0)<1_ 'nd ~-.....wt~ lin

bolo""" eCho< ty, .-COI'Ufll'ton C<, l'ildopoi'l<
hormono or ty.., nc.."od oono.,"""" of ,n irtIibltory

hormono Ofi,nd.., i<Ill,,""'ory modiaIor

II) I,"""""""""~' "'"~1i1V lor mil, O)<1f1oois "'"
to: """xii. _oom bl!od ll1w ~ '" """''''''Y gInl or

h>rmorJol ~"'"
'I Dionption ofopl_ ~~, ty oponing ug~LW.-
II Oo<oI"opo_ oflh< "'. """",,,,,",, "'" 10 ttJo pr'''''''''' "

""'lfTI'O origjrulng!rom .....00fl" ,m~
~

r.b<lilo.-co ooi!1I orgotioorno ,,"or 1tIl """""''l' g~nd ... the ""

0iNI1O'Jd ""~ ~ '" "* in tlle "" IO'Jd "'",,"',,)' """'"
!d P'" "the ""'" -.._, the _l'tr1ml"""'l'

~f«lon is ""i<UI_wod ty.., ~11lX of l<u«<)<M ~" '"

"* IO'Jd .., nc..", "the _ ",""I< 001 C«J"" 1_"1O'Jd
_is, 1!l9l1;1_ 'nd 1m, 2llG41. Tho _ intigl<

jor>:1ion pormo.bIly (tlojdaw'l', 1!l9q 1l<fOO. ondo.- IO'Jd

'l'll1O.1 ;,yon" "'" 10 ttJo ,~, of the ""'""""",.,.

,""""" """ .. -..no, TJoIf, IRI..., IO'Jd ""''' phoi. pro......
INi_ 'nd _ 1!9l; Pyo",ll, =1. T1io ina,... ~

,,,n'_1ily ""l' b< In~t PO" "ttJO In'1>"rmIIory

pro«IO'" 1:11_ In",,,,,,, ~norlt• ., ""'" "" ~Ie<tion

.... Tho ...... _ """"h., Iliapol,,,, c< iouis><)'... hough

the 'f'ithel iO _ """". rtol 00<d 191t jo<don ~O>l ri1'/ 0

honoo oxd'Io"9' of """"h"'''' _n'" bI>od 0 '" mil,
lhrough lhe ~""'... "'forI)' 1_.... :11..1!l9!i; """' ..

~ .. =: Pyo",ll, =1. T11< prodo"''"''' i«J«<}'" ,"'.... ~
mit..,;., oud1 arttmoU""" ... PUlis. TI"'f'" ..opono;bl<
lor '" Ilg~ """'" MI """"Isecl fJaI is """"_ c<
",...1< mil, 'nd m ..ooa.M witl mory of the~ " mit

~lInfJaI 0""'" IUing "",ltilIAiJ~0 H'bblo,
1!9l; Pyoo., =;__ 1O'Jd 9krn, 200-11
fufI«mo'" ~tuI.";,,, .nd '"'lfTT" tom~ ,.eo
<a>o< ........ of ><emory cdlo Ir;g.."In 0 _, 1!l9l1;
__0 9Iwn, 200-111. H_'J\-P-~'
I,...G_I c«'«r"'lono., "*., I"'....od wt~ tlle ono" c<
"",Uo, 0 M"I!gi<~ ._",ton of ""'"'" g.nolo ""':IIod
n«fO!~ """"""Y oplhoUI _. S<d oOLW ilamlg< "'"

pr-' 'holeo' _ tlle """""''l' opiItJ<Iixn lhlt "" ~1Od"

<tII'Il" ~ _ ~1In 0 otJort-<iorttl the bI>od<ll.

ok,",," po_I ~ lho...,.. """"'" .. oponing c< 19l'<
j'rdoro. Fo, ''''''F'lo. _, w~d is~ "'*"""'Y
ty """"""'l'~ 001" "m.1y is"'" ~" bl!od _

through the~ _mil, borris'. Sir"ll""lOIy, -."
,n_of"',~c< bI>od bom<,~"" ~

the ... c< :tft<!od q...... ,"""~ .. ""'''' ~bomin 'nd -.

'nd _I"", Iln000ior 0 ~''''' 20041
1II<1ig!lt~ isabg< of _ is~ ty,

-.... ~ '" ,a" of mil, 0)<1"'''' IO'Jd _ ofttJo major

_it< '"" ,,,,,,It,,,,,U INi_ 'nl ,..,\0110. 1!l9111, I'I!1I< '"
...,<lion of 0,,", pr".no I*< ",,,Iorrn is .....,~

~o:lIPyo~il, 2OOl;1_ 'nd 1m, ZlO4I. 111<
COI'UflI'lon c< , ...... is 'od'ood ~ ~ ~"

rtol__nl_o:Ill<_ tybl>od«<n<_

on mit ,rot"'" 0 fIt, lor~pIoo"'~ IHoldnIay, 1!l9O;

_ist ......1'l9!i; Br1<>:moior 0 ~''''' 20041

SorM" '" rT'lO$llio-coooing orgori>rno -'10 ttJo """"'" "
lhe 'f'itheliO _0 10"" ",-.. locol><d ..--., probobly

<>;<>ood., IlgIIor «<l«fll'lono oflO>i< prodo:1. "'" "hor
""'. 0.. 10 tlle IM>Ii1V " __ ondo",*,," ,,"" ttJo
""""""""" .......6~, _ .. :II. {1'l'l11 _ !tIItthe

do<iiro ., mit 0)<1""*' Ilomg ondo""" mll<od """itio is .....
"'" 10 ttJo P'Il.....",'·:I:ga ,,"""". ,,"" «W _ ty
~ rT"Odi*>ro ("""" "fO$b'l<o 0';': _I~
ty rn.-rmII)' ll<Jooft" upon -.ction witl the_
In «l«n< en", ttJo ,d. ""l' b< '"~ !tIIt!he'j nII)'_
10 b< """v<d po,~,,""*'1 in__,mg ~ '" opilt<Vn.

111< "",,.. pr""" ~ '" IlonlaQod mo"''''''Y~ ....... "
,~_ ty ttJo proileration off~"", lis...,w~ is
t«TT'o«l _. ft>ro,;,,, tlle bogiming ,,'" lormation oftlle

"",Ilo<o, 'nd "'" 'M d..-ing .., in""""'...,. ..opono. or
_, torn '¥" ~II_.The oy'l< 611ntion is '!Yl" of

"f"ir "'''''''' tNt formo <)'$I' in '" IlI.1M acini c< '" gInl
Tho ,,,,,oir pr""" rtpIa«. """"""1)'111< gilnl'" lis, .. ty
C«JnO<IIw 1'..... 0 ~I)' _10.- ~ mit

pr_1_' ,,:II.. 20021

+
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In addition, ..,'" d<l>rio, ",",lls~ ~;, ..., Ibrirogon
.~1fom tJo _1Iial_ .. oon.ortod" tbrInMJd Iot.Io:qlM

loon clol. "'" _ Ut, lhining flo ..... k11t1io em tho

'",,'Ion oocornJaoe. k1 "" I,mon:ltld ca.<lM b<~ '""l..ion of
tho _ "'" .nd opMing of panoeIkJar pottIw.."

DIIring tho irtIo""",,,,..,. p,",,$! ....... mo<tJo1i>mo., ir>'Olood

k1 mit;~ ""'lI':' Il«rNO< io rynfI<>i<, '" I1<rNOO in
the "",,_~ of'" n1it _:IfIl .., ir<r= ~ flo proOooIjto'

1fIl)'rNli<_. ~ miI'I_6/, 1m Row ,,~., 2lJOO1
n., the n1ittoro '" ..- IInl wi! b<.~ of ",or",,"

from m,lO thot Ire bonIy._lhroogn" oth<f. "'" """ '"

~ b< pr<>1<ing milk. In oth<f ....'s. tho opihlioJ .. may"""

bo o.""'Itd. This "'" plexit; of ,I"". "",no"'" n, fl'U'ir>l
tho ""'lI" k1 mit~"" .. I b< t>:tm1I<Iy ~f'l<'"

EIloch 01_11 .......Ill,_~.. ,OIl ,-"ill.

Etlr<J on rrj t 'rW.i<tion

IrtrJ....-rmItY ~Io<ton, ....., if """"'td " d·d_ ."'.
"",,~-'onrr;t,~

Tho rtd,,*,,,, '" ". prodll<ton probably ,ro llrgllj b 10
~.lllonoog<" tho opit_ 001. of1tl< :tftcttd matl'lfNtj'

\land. and •c~ rtd,<*," in "" rytthok .rId ,om",.,.
""""" of tho gInl ..._. !<'I_~n of flo _<i1oI of

the """'""'Y glm" oyrltJo,;,,1ItId """'" -.. iI o!~
~ in 1tIio rtpd,~ tho loy rolo of 10<0>0o .. flo

oonoOO< r~I!'" of ". vol,,,,, 1.... ~:Itld H.bNo, 1'l91l)
_, "".1 o! tho "W"'''" o! mit; prodlJ<ton ",,,,","0:1

_ """'.. "'" Do .mboled "tho cla-nogo of flo m''IlI''''1

'l'ltJ<I..... Sh ..", ,,~. jU911 ""xj,1lol "" "" ~pogoI;o<io

k1 nor>-.__ is "" 10 'l''''rni< .11«1 of r=lit" in the

.k»:l qlJOnm or ty flo sy,"rni< z-ption of In _lor of

mit; pr<>1o<lion from lI\o .f«lOd 1l'I'_ ""'II on fie LKhIft<tod

""n.... A runbor of """""'Ofl' mod""". modJlg C)'l<:U1o'
MId rwt,_ of,__ ,,~,~.~ "~iJo.".,."

mbitory ~'""""C~,IItId_~. P'ffiKoor

... lobilltt, moy ploy. roll. The ~. prod"'~n tom tho _

",,"en io rnor, <>id",t """ ~ the ,,,._ -"~, ",~lng

from the ~,od ~Iotnmolion. Otho, possible ...... "'looI for
tho Ioc~ "PP"'''"''' rA ~. pro<Ixl~n _ dna _ of

1oc.II~,_ irtIamrrI!"ry _"", II,~ IItId

loc.IIisod morT'lfl'lr/ oodomI. The _"" i, rnor,~ .. ~

io~ IC«l'Iod t!llt ",i'ltcttd q...... "'" i"",...
prod,cton IItId~" ~ "" lor tllo __ io prod,cton
t,'''' ~f«1od """'~I~, 19001· __,!hi<

"'~""''''''' ""y odt 000.< dor tho1_ io .mol
The r.,,,,.>Od ","""bIly <A tho ~ood-<l. _ io tho ,_

""".... ~1l4s" • doc"... ~ 1tII """"" "m. _nont
"",,,,,tr-". 110I01 rA flo doc"", in _ '"WI io do< "
_ 'l'lthooO; DT'IO io tllo ",ill of _ from flo glond

'"" the c<","'lon~ «III.. f'm)

fflt<<s '" .""'~"'''''''''
h gonoroly oooopttd "" illIring maslto, fI<fo io.., m,... ~
mit; pro",", t!llt has boon atMb<.ttd " flo ~b< <A blooHomo
pro".... (ood1 """ ~~, "n,nogIotUIno, 1tII rrinor
>MI!O 'rot l_slerring,o-mocrog_ln ~" flo _

""plod _. -.... ~ caooino (t;okll""Y, 1990: SOOsfor
,,~ .. 1!l91, kldIot«~ .. f9'l5; _ .. 1ItId itJWo. 1!9l1

hordng to ""Idiot" ~j1ml MId _is< MId H,W. {1!9l1
tl1is _ ;., pro",", rAb~ Mru'T1 oril~ IUir>l maoltio io

",,"bioi d.. to , dlonJl'lon rA floin~ of tho """""",.,.

'l'ithoIlo by ~tul t><ino ,nd opMing of '" tigIO jon<liooo

The d",,_ ~ ""'.., C«J«<1••looI d,rO:1g """'*" •~
b" poot.....,.".,. dogr_"" of~ t,' pro_..
~1"",~ orgo__, "_ortllo

blood MId io pa-t".~~ flo ~.rIl.""lon of
W<in ... "",,1rA,~ clImogo" flo "'"""""'Y opll1olioIl
_ t,' __ to';'" dt.<ing """"10. This has~t

~looI for '" """"""'ring "''''.... rA '" mil. """",,I>;<,
b<.t not,~, for of,.". morUocltn

()] the olhof Iwid, tllo~ pro",",~ <lo "'10 ,,,

rtloti¥o+l ""","" ,rot«JO,'ti< ,!lad<. _, in mo,,1c .nd

"9l sec .... then • ..,,~ d«"... ~ o«U..<rJi.n MId

~_ogIotd<t Th,"'- bo, oe<ordIng" Au,ht MId H,ttJjo
{19'lS). "rlly d.. " ~td _ <j'rttJo1c ,nd ,""'",.,.

londlon, MId patty do< " lIobg< of tho.. ,,0"'''' ...... o!the
mit; MId no tho _H<"~' 1IJid ... tho ,.,.,."10, "lIMoy,
thlt "otf<t;O, ilJring "'""til. To __" thoi! lhoory the ..ftJoro

mtnlon t!llt.., ....Iod """'~''',,~ of ."""'booio1 io flo
blood rA-.__ol secio ''I'Io'''od

The Ioctof,;"n corJ«<mliooo "" ne"..od 1Uir>l1r.ll, poo<til
rtlolod to "" i<m'uIo IJrdon rA "is "ot""
Moolt. io 11Ioo ..!O<iolod witl1 _. in '" corJ«<mliooo rA

~__""" ~ rritlli<ti""y, 1900;kldlotlnd

_", 1!l9l1; f'yorao., 2OOl). w~h "'"~ Jignl'""" ,"'" io
tho ~oio of ..o-<lila mo ..... The....,~
_ ~ rrIl< ""","" • normoIyfOllfld io ~. in~

",,_. The """'"' I, _ from~"_ wl1i<h
~.. in tllo blood MId ~bIoi ~.. ~"the ... ~ 1""'"
_,or, b to ~_lon of tho "Pi"'lkm. 1110 prirwy I.o:tion

of~n ~ tho b~ • dOolO"ng clot,. _td IKlIOly of

pIaorrio 0«"" boll io _ ~. MId rrit tom ." Ioct,lion.

",",,,,,, io ,bI<" ''I'd! ,~.... ~«OOio ~" flo ...- "",,''''
MId FdrP<~~. (oroOe... P'I'''''''Iwfl<hthoo_

~" the~. "ot"If$. t, IKlIvoIod """"" fro ~ '" bI>o:l,
prolOOlytic _ from maoltlo~ "II'''''''' ,1'Id
p/JogoqtM 10.»0 to poor CLrdirJg, ~__.. jilld, , bill..

>l,tI of dKj productI ""(~,1!l9O; Aodiot ".1., 1m;
""~MId itbWo, f'lge)

m'.... dt.<ing """'. ~ tllo C<JI1OI rtrol "" of ,rot, .... io

mit; ttl" origI. "''' ~ tho bI>o:l "'" ~o:l " '" ne"... ~ tllo
"" ...~iD>1 of ""","",,"n ""'-'

u



Milk composition changes during mastitis oontj,pwd

"""'"'" <A '" Io.*q "". of _oriol from tll< Lmon <A '"
rMTIITIO<)' gInl intl the blood I....." (_.. ~ .. 1m,
Aldiot ,,~ .. 1!l9\; AI_.1Il itbbIo, l!l9ll; Ngl>fon nI
_, 19'Jl; _nl!lUrI, 2OO-lJ

T~ 1ICt0.. """""...."" ";1 .;'0 be doprtsoed I ttIO _

rtgIUing '" "''''_ oftll< ""'" "'" (K', No', ct nI
tro,'l io i~p<dod. ThO< \riI ...."'. ttIO C<>IICOIlT.lon <A "'" nI
boi no«ooittto ""mn """,tic ~1brUo-'.10 lac""

"""",,nriono. ",""",I j..-lon <A 0.0- boi ....It> "ooI1g

orgoniom< """ ....~ ill """""....""1"'_ ,,~., 1!l9\1

fflt<,. on ....,6 """' .

T~ _ "'nlOIlt of miI~ ""r'<odlyfrom "'" <A ." ...
_ 1'1!1id1 bolctJoo the oc'" <A ttIO ""rT'IIflrI g~lIl. l.n 0« ....

• ~n """'~"'" of PO"'''''' ,<Iolw" _~, tll< ...
bo;ng ""...~ """,\'OJ tom ttIO ooerOlOlY 00;' by.n_

~tAT1'ao.,IIIIIi<h " ~Iod" '" _1OI1Il .. rtaoo <A
ttIO cOl. Thl """""nlo", of """I r>Fi ........ '" iI'I>red lUng
"""110, IItId """ ,holll" "" ""',q,ifi<>n _ ~ illMming
ttIO """"'ocL<ing qwtly <A tho rr;t nI diagno$io <A >lb-dIni<.1

r=titis. 9'0"''"''', tho """ aboJrd.>1t rr;",,~ ~ mit;, 1<.......
<A thro<>Jn tho ~,;" p.ttovay.~, ..
"', ~..,_•. Cofw.., ....,oodUJI, Io,nd ~t~ blood

~ ~n 'l'JI_, •• ~" '" mil, ir1«-"'i e«J«<mtiono

-.. """'101. Tho e«J«<1trIt"", <A ,~ndo ~ r>Fitlroro "''''
_ J<>b.<li1iaO "'"'It> ,,,,_od~ etl'" ~h.< of
_ C<fflOlJonll ,"",flo miI,1Ung _(_"I, 1m

AI,." ,,~.. 1m;"'_nI itbbIo, 1!l9l1)

f""," on "te""",..
Tho otto<! <A _ on the _""""'"'" <A mit; /;It hoo "Of

_ "odied "...It,,~.. ~. pro....... Th." ""
",rtrJ6rt>ry """" ~ '" _,,'" d.oIIll1 wtl1 tllo _ ... f«
... ~pIo. kldIo"lIl itbbI. Il!l9ll) ~FOO' __ io III
"''''_, be< ttIO ""'i<rlf oft~ ..fIol> ,O«<dod .., _

~ t...111I '" nlOIlt <A """'it< mit; (Hold......" 1!l9O; SIw "or .. ~ ..
1m; P,oor. 2001; _ior ",I 1lI,m, 2(04)
_ng to lrudomoior .nd If"" 12(04)'~ _ io III

"''''_ ind"m thot flo« is. _ 1ICt0.. 'l'l"".

nI """'on _ ~. "","" ..~. '" III OJ"rtheilo " onII
>ligIlf! d<velotd. 'lory Wnila1y, H_"I 119'lOl ""'" thot
_. p<riod of lmo, '" tolO "'IF<' <A IllIronT • q_ is ibII
tl bo _, boclu.. of '" ",Uno <A rr;t. ., odolbon

ttIO 1<.00g0 of Ia<tlIO from tll< ~ "Oo wtl11 """nI '"
"'00Ie of ooe_ I<t ~ tll< g;,nd d _. Tho III dlOl'.'"
~_ '"' I<r~ , ....... " '" _ betwooo the 001;' IItId ""
",rtilnod .._ the ._nI C«lO«I,,,,tythoir C<>IICOIlT.lon

T~ t«ttrifi ",_~ne«J<I .ad" .""",", io ~. e«r>

po<tion fJrougll '" Il<tion of f>ldfo ~t< ""'l"'IO' "lo..od boi '"
b"""", ~;'t.nd_., 1!l9l1). 1,,_ C«1l.I~Nlon <A

~ .....11Cal'1od thlt ",,,110 """'" • __ io the b<.6 mit; from O<J>·dni<.O """'iti< cloeo ,onnbu1e tl_
"''''_ ofmil,_ bact"", ""~, MIloos ... ......,.-.d 10,000 cI>I!1IL Wor.
Tho _ ~ _Ia<tl" ~ • probably" ~ PO" ,;gnit<.~~ ,on_ of rr;t CM1 o«u ..hon mit;

e tl '" Ilor>ag< tl the ._~ ,.... &ivon!l'll l., from """ ..itl clIniaO ",,"10 "ad~tIod"tll< b,t "'PI'~.
"'" of _ .. '" _ ,og,;,tl, <A mit; "'Uno. tll< _

_ Ia<tl" ",,,,--.. •• ",,1ib>Iy" bod .. " _ _ •• C_I,_", "'-....._ ........_.._...,.-_ -_....__.
ryrt_.nd loc"lon.,tll<_ .... nI "nOlly bo "'~__
illpreootd;lhort ••n ina_ i"AJ, <A<lo<troIftlO doomg _MJ,_ _~_ ........,_.__...

--'.~ ,..."""'... 1ll" .. beaMJ>e ......_~ bo d....., intlttlO cO;' on~ ..........,._.._ ...~_.__,_._, ......~_ .._..._,... _~,"',"'"
~ ..~iO«lt-'ile<" rnointain_~ ""'lIiI>riJ~. T~ """" __",0" _'",_... _ • ...,._.......... __
••~ ",..on 10, doprtlotd 1ICt0.. ","".r"""'" "tho I<.,,~ .-,. , ~"'''''''''',lOO<

-~,_._'"' _ ...
<A 1ICt_ ...... of mil,,,, '" po_ poll....,. thlt pr<>riora<. , ........... "'1>_,"'" _, ,110I_.I:WIo.._,,_., , ,........ -......lUng """ilo (_........ 1m; _ .. nI ~Wo, 19'Jl; _._ _., __1>, ....,_

lrudomoior llJd 1Un. 2(04). T~oloro, "' ....~ "-,',-'. _ _.__ ~,

",,,,--.. •• IlopondorO on the ..\Offy of ilarnol'" tll< ::::::..... "' _"" __0..""..,.

Iig!lti-<J<t~III. hid""" Io,!hi> '*"" ~ t~ _M :;;:~':::.'::.T"" _ --.....__ ..-.,.
"''''--.. <A 1ICt_ ~ '" _ nI urino <A """""""'''' __"_,,""""'""""-'-'''-'--,-,,''''"'-S<noo _ il 'l'l"""od OIly ~ '" """""'l' gInllItId " no< '-"e-,_, ,• __"" ..._....._._~,"' ""
lomlod "",,~!I'II baoo-llIor>1 "'""" <A '" ""~""'l' _'"_. _ _ --...... _

'l'_ ~ ,;gnti<:MltQlJ"d:i<s nI" no< ",,_od =:'."'I:':',1Ill _ -..._ Jo.-<"<Is"""". io '" ~, ttIO pl>o"" 1... 1<A ""'". pr<Md". __", " ''''
n...... _ ......__....._.""__ ........ ~.~I. _ '_'....---.....__....

--1M; /;It gIobl.lo _ ...... "'c<ptltl< tl '" """" of I.,...
OIIZJ"II"', prod, ood boi lou koC)'I01 "'" """" ttIO """"""l'I g;, nd
~~ to ~_, ",~Ing ~ brt.kdowm <A T91""0lM,

omolon <A lmt IOCidlIltld O'_OIXO. It hal _ =L.mOd thot

mit; _. ~n sec is """" """'I'lbll " """"''''''' ~I.
Tho ""'I> "'" _ '" ¥roIy>;o <A Ti«M«<Oio io ttIO
/;It~, lUng mao''',.' '''Y poorIj oodorotood. (»o

po,.;iblo ...... Illlon • "'" "'" p'OC<Ol _ bo OOOOIlUllod boi
ttIO _ <A _10"'~ ~t> (Nrnl ct)" "'~.
lUng """ilo (_"I, 1m Aodiot ,,~ , 1!l9\; AI~.1Il

_.,1!l9l11
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