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Most authoritics ave agresd that nilk fover has bocome
perominent among the diseases of deiry cattle enly within the lash
century, or contury and & halfs It may be, howevery that the
paucity of referonses to the diseage in eavly liteyetuve is move

& reflostion of the gencral lack of veterinary litereture on dalsy

mmmmmm&ummwmmmwwq

disesno.

Hutyrs and Mavek (1926) state that tho time when the
dacase bocane lnown cerresponds with the peried when it besame
custonary %o fead cous more genevously with the object of
ineroasing ndlk production, Mmerous workers have been of the
opinion that intemgive feeding and hreeding for intressed milk
mmhmmammwmmmmmwmrm.
This opinion appears %o be bowne oub by the fach that the discese

ooours rerely in beof ‘cattles

b No attempt will be made hewe %o pive a comprohensive veview

- of the voluninous literature on this discase. This hag been done

| pocontly in an excellent review by Hibbe (1950). Instead

| veforence will be made enly to the mowe dmportant landmerls in the
advance of owr nowledge of the disease, and, in pertioular, to




those aspects which have an immediate bearing on the subjecd
matter of this thesis,

Although milk fever had been recognised at least a century
earlier (Hutyra and Marek, 1926), it was not untdl 1897 that a
definite advance wes made in oftr kmowladge of the digesse, In
that year a Danish veterinarion, Jurgens J. Schmidb, made his
elassieal discovery of the udder infusion, later to be changed

‘4o vdder inflation, treatment of milk fever, Prior to this the

treatmente recommended were éntively empiricsl and indeed often
contradictory. The theories ag to the astioclogy were of a like
nature; and are now only of academic interests

- Schmidt's treatment was besed en his theory that the
disease was due to infection of the udder with a ®virus¥, His
theory arose from & mistaker observation, In exs

eolostrum from cases of milk fever, he observed what he believed

to be evidence of cellular disintegration, and coneluded that

gome ferment or toxin was ¢ausing degeneration of the memmexry

alveold, Tt is probable that what Scimidt actually saw were
normal constituents of colostrmm, the go-called "corpuscles of
Donne® (mono-mucleay colls fllled with fat globules)s It is
obvious, therefore, that if Schmidt had controlled his
obgervations by mmining the colostimm of normal cowsy his theory
would never have been formulated, and in consequence hig highly
successful treatment would not have been evolvede

In order %o destroy the supposed infection Scimidt (1902)
infused the udders of cows affected with milk fever with a 1%

successful and reduced the mortality of the disease from about 70%




amsmmmemmmuymmw.mmmaww
alone would effost o oiwe, Another Dandch vetemimewdan, Andersen
of Skanderborg (Grelg 2930), discovered that inflatlen of the
mm&mmmmm,mmwmnw |
to about 1%,

1t appeared, thoreforo, AN i meabokt Mavaten o
quarber of & pentimy wntdl 4% wes supplanted by the ealefun

AN L S T i Sl s

| whieh veduoed the nortality of the diseuse Svem about 705 to 15,
a4 34430 to eluctdate the oeuse, In fact, as Grelg (1930s) stated,
“The very speeificity of tho oure vendsred the nature of the
nalady all the mere obuseuvey yeb the problem vas the more
attyactive by weason of (e appavent sinplieity®,
| From 1897 until 1025 144tls wa added to our Inouledge of
milk fever, In 1005, two theories as to the nature of the disease
Oarlens, and the Paretiyrold Bysfwetion Theary of Dyerre and Grelg,

This theory has beon wefuted, bub 4t 48 of inbevest as it
- wmmmwmummammmmm
of the diseases
l_ Widmark and Cavlens (1925a, 19250, 19250, and 15054)
\mmmmmuwm They
 suggested that the benefledal offests of ulder inflaticn were due to
|

|

3



| agroed vith this theory and wegarded the dipease as o reo,ction %o

| Hayden and Sholl (1904, 1525), Hapden (1927, 1929), end of Msh

| lood suger vas in faot in exoess of noruel amounts, Werk by

-mwmmﬁmwtmmm&)mmwwwf

its dnducing & relative hyperplycacnts

.Mﬂmmmwmammwwn tonw‘

inflation was the vesult of an incveased glucose content of the

|
| blood, although they stated that cecasionally resorption of lastose
'-mmwgwwm : |

- MMWWW‘zﬁa)a

milk fover Yy gluccss injostiongs Auger (1926a), Meleod (1926)
mmmwwmwm umtm&}

intensive Wreoding for milk produotions

Doubte were cast on the hypoglyccenia theory by the work of |

{1527, 1928)s Those workova showed that, in the majority of cases
of milk fever, instead of there being & hypoglycasmin ;wesent, the

Iattle and Kelth (1926) lent support to the fnding of &
any lovering of the blood sugsr waluegy they found that glucose
injeotions were not sucosseful in troatment, '

T defence of the hypoglycaenis theory Auger (1926) stated
that the inareased level of blood suger was due %o the presonce fin |
the blood of lacbose, which was not available for tiswue
motabolisn, and that the available sugar, in the foem of glucose,

differentiation of lnotose and plusess 4n the Blosd and uwrine,
Hoyden (19027) won abio to disprove Auger's eontention, He phowed



' that dn uilk fever theve 8 & true lyperplycacnia, and that lnctose
' appoars dn the hiood in appreciable quantities only after uider |
- inflation, Sehlottheuce (1926) also shewed that milk fover 48 |
| accompanied by & by poygiyeacnia, Mumally, Pobersen; Howdtt, Bopd

' and Brown (1933) shoved thet the dndustion of hypoplyesenia dn the
cow by dnsulin injections @44 not pwoduce symptons of nill fever, l
mmtmmmmhsmmmwmm

advanged early in 1925 by Dryerre and Groigs |
| Grotg (1930a) has stated Hut Diyerse and he adopted the ‘
| amwmmmmmwamwmm;m!
on tho evallable lmovleige pertaining to the osommence and olinteed
nondfeptations of the disesses AS & Pomulb they put fomard the |
| toxing e.ge guanidine, They postulsted & dimimution
caloiun and euggested that wider inflatien exertod ite beneficial
e R
widgh hasbened cldation of the texine and roised the hlood
| ST
In o paper given to the 1lth, Intermational Veterinavy |

meMimmwmmmm
guided Dryerre and hingelf in the formalatdon of their




| were injosted dnto the wider, it geemed obvicus thab the effect,

|
!'
|

| musk the cow for the fiset few days after colving, wos vecopnised
| a# a veluable preventive prododuses

Oommencing with the fust that apeaific oure vesulted,
no matber whother antiseptic fiulds, storilo water, oxygen or aiy ‘
| |
whatever 1t might bey depended upon the mechanicel distension of
the manusee

%mmmmammmmwmﬁamem
agt eithewim |

1) tvmm;mmmwmmwaw

2) WWWWWMMW.
manMWMsmmm&ammﬁMh
the organiumme

ﬂrmmmmmmwmmmmmm
mmﬁmmww&amm*.h ' |

1) Xts appearence as & clinical embity was colncident
vith the eomencoment of the development of the modern heavy milldng

2) % was move prevalent in daivy broeds ap distinet
fron boe? bresdse ' | gt

3 %wmmmmmum
specially pospecsed deop milling qualitieds

&) mmwmwmmwmmm
mammmmmwwmmmamm
milk searetions Wmmwwm

5) mmmwmmwmmmmw

quantitien of milk, o, alternatively, of permitiing the oalf o

|
|
|
|
|
|



|
| of milky Aindecd, hee milk seoretion may now be regavded as almost |
| pathologicals

n
i

#The milk cow has boen bred %o produce an chormous quantity |

"he colostem of the eow 48 rich in colelwm, and it vas
congidered likely that the onset of o profuse laotadion might
oceasion & rapid vedustion in the concentration of the Blood cezotim.
Thig 4dea secmed to be supported by our further cbgerwation that the
spastic selmures which often chavasterise the carly stages of milk
fever vero tetanic in choracters

from the blood ag the pesult of the onset of a profuse sevretion of
nillk ocould not in 1tesif bo regarded as the cause of milk fever,

the ddseases
"For that resson we postulated that some other fucter,
therefore, must act ao a predisposing couse, end we suggested that
ouch might be found in pavatbyreid dysfunction,
"fhe following, then, were the essential points in ofw
hypothesisge
1) The nature of nilk fever may be understood as a
parathyroid deficienay, resulting in the acounmlation of tomie
| gubgtances such as puonidine, ond & fall in bloodecaledum, the fall
in caleium being further accentuated by lactations
2) The curative effoct of mamvery inflation is Gue bo
a) the stimlation of adremal pecretion and the
consequent oxidation of tonins, and/or
b) the retexdation of the formation of milk and the

"o beldeved that the mepe mechanical withdrowal of caleium

becauge 4if thia were g0 evory heavy millking cow would be subject to |




m@mmmwwmmmwmumm‘
| %he blood to the millk,

3) The preventive value of a vestricted withdvawel of ‘
milk from the udder after calving s due to Wds jwoscduwre |
eonnerving the eoncenteation of calefum dn the bloodS

This passage hes been quoted in full de 4% sumarises
nany of the nove impbwtant fasts ralating to the cocwrence of
Dryerre and Grolg, in thelr oviginal paper, gave no
axperinental evidence in support of thelr theory, Two months
after 4ts publication, however, ono aspest of their hypothesis |
ves glven the support of experinental ovidence, In & paper
publdshed in May, 1925, Little and Wright { 1925 ) showed thnt
1mmmm cmpanied by & hypooalesemias In a study of |
‘mmwwmmmmmamwwmi
mhﬁ%&%w.wmm*mwﬁammw&"
9.mtn.mmm*mm.m._mmwmm |
severity of the disease was peawalloled hy the extent of the
deorease in the calefwn level. Cows with midd eymptons ohoved
a drop of 20=30% while in severs cages the drop was in the
vegion of GOf, :

That mil fover wos accompanied by o hypocslonemia was
confirmed by Dryerve and Crelg { 1928 ), Sjollems ( 2928 ),
Pash ( 1929 ), end subsoquently by mmerous other workerd,
Grodg ( 2930 &) reported mawimal, mininal and aversge
 concontrations of 7,76, 3,00 and 5,13 ngne per oonts respectives
ly. He was wable to demonstrate a lovered serum calofum level
in a gerden of Bl onses of dimeases of bovines othor than milk

fover, Oreig ( 1929 ) veportod that the disease of lambing
mhwwmam@mmmtgaw&lm

|
|
|
|
|
|
1
|
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|
|

Sjollema (1928) and Fish (2929} demonstwoted thet in milk
|femthmma1mwhgofthameﬁhmgm1ﬁoaphatm Tish
| (1930) drew sttention to the fmmmmmmmmw
'mmmmmamaphmmmmmmwmtw
 nowmel couse Ho critieised the pevetiyrold dysfunction theory em
!. acoount of the faot that in experimentel parethyroidectony there is
on inevease in the level of blood phosphate acsempanying |
lowering of blood calofime

Grotg (1030b) demonstrated that wider inflation resulted
in a rise in the level of blood calofums He stated thet the rise
\matmummmmmm,mmmmw
| pecovery became evident when the blood calefum level was in the
region of é=7 mgm, per cont, This wes confirmed by Fish {1930);%\
showed algo that uider infletion produced a rise in the blood
phosphate level, and that thie rise was move rapld then the rise in
the blood caloefun, As @ vesult of the vork of Auger (1926b), who
vag unatle to demonstrate any inerease in hlood preseuve following |
wider inflation, the view of Dryerre and Grefg (1925) et udder
| inflation ewercised ite beneficial effects by otimilating the
secrotion of adrenaline, was aband Haydon (1929) was eble to
show that guenidine acouiulation wes not en fmportent factor in the
sotdology of milk fovers

As & vegult of the demomstretion by Idttle and Wrisht that
milk fover & assoofated with a hypocalesemia, uider inflation
: mmmwawmwmwmmw; CGaloim |
chloride vas the first salt to be employed, but because of ite
fvritant properties, 1% was supplanted by the less frritant caloium
glueonate, Tinally esicium bewegiueenate, which ves more solvbie and

|




vag assoclated with a hypocalcacmia

' the hypocaleaemis and hypophosphateenia on this beside From a

ccmplotely nondrritant, ond eould therefore bo piven by subsutaneous
injeetion, came o bo employeds The litorature on these msposts will
be digeussed in more detall later in thip thesiss |
The vork of Pryorre and Greig and of Little awd Wright gave
a great impetus to the investigation of the milk fover yroblems In |
the years mhwmwmmmammzmm'
& groat deal of verk wes dome on

Harding (1929) mmmmsmumammmf
pesulting from anhy@raenia. Ho was wnsdle, however, to account for

| cwm!nmermmodmtﬁnmﬁmmm-mﬁm:

nilk fever, Wileen and Hart (1032) vonsideved

| not en inportent factor in milk Povers |

In Holland, Sjollema, Seokles and van der Ksay followed
up the work of Deyerre and Creig and Nittle and Vright by sn
intensive study of varicus aspects of the milk fever problems The
NMMWMMMMMSnameMIW
v to our lmovledre of milk fover,
1 that 4 milk fover cases the blood ‘r

 inorganic phosphorus was about half the normal velue, and later

sorun caloium wee very low- en average ef%m«madwmxm'

average of 1,70 ngne in 100 noymal eous investigated. Sjollems ezm)
samm, Seelles and van der Kasy {1931) weported that amral

hundred mahaﬂbmmﬂwwmﬁmm injeetion of a




nisture of 40 gn. of crystalline celeiun chloride and 15 gm of
'm"ta‘llinamwsiw chlordde, in 300 cc, wvators Seckles,
|saoum end van der Kasy (19322, 193%b) showed that the use of
mmamwemﬂmmmMemmmmkoe
| heawt block following calefum chlordde injocticns From & sbudy of throe
nornal cous observed for a perdod of a few monthe before, snd a
fou weeks after calving Seelles, Sjollenn end ven dov Kaay (193%)
 concluded that no significant variations occurred &n the mineral |
contont of the blood wntil & Pav daye before pavturitions Semn
. calefum and Snevgents phiosphorus docressed about fou daye beforo
‘Obgervations on one eow in respech of eerun magnesiun showed small |
‘varlstions $nverse to colefum and phosphoruse The vagus %one of the
m«;mwmﬁamemmmmmwm.
mmwmwwm,ﬁm,ﬁ_mthou@t,
5wu'memmmm:mmﬁe. |
: The Duteh workess sbvessed t:mmammtamm
mnmﬂasmmmmmmmmmmmm
}m«mw&mwmmmm |
!msamm-mmmmmwmmwmmmm fovers
Thots opintons b thia stage vere sumerised by Sjollesa (193%) 4n &
'mviwamm : ' |
Lator, frem 1937 %o 1940, Seokles (1937, 1940n, 1940b)
publishad & serfes of papers in vhish he elaborated on the coneept of
" milk fever @8 an upsed in the endocrine reletionships, end in which ho
postulated that nilk fover was assoclated vith hyparfunction of the
onterior pltuttery, Ho clained to have demomstrated the rwesonce of
Emme slyassenclytie and mmenslvesemie fectons fn the hiloed of

|

I



i |
| In 1948; in a serdos of lectures on "The Biochemical li.
l&pmhmmm%mﬂ Boellen ( 1948 ), mmn.ataw
| Sl i A W rbmmmtw:ceema&
WM%M&MMMW&%WM&“%M!
| Gevelopment of the cow @@ mALk producer causes & hypsrfmsticn
wmmmmwum&ww”wwwm
M giso Guring prognancye - The popult is a flooding of the |
organien with mmmmwwm‘amwmmw
sarturition and afterwards, Oulrg %o o corvelative influense
of internal seprotions of other owgand o cwplete dysfunction ef
hormonal vegulation davelopss A singlo stwnger shimdus -
parturition in the vsge of nillk fever - makes 4t possliis
mmmmwmmimﬁmamumam
complox of sympboms.® :
The work of Sjollema and Seckles hag the mepft of
'mmmmmwwmmmmm
‘metebolism in nilk fevere 4 great deal of experimental
Jm,mmmwwwmmm
28 to the nature of milk fever con win universal accoptonces
Apart fpem the inveotigations of Alloroft ani Godden
( 1934 ), Allcroft and Gpeen ( 1924 ), Codden end Alloroft
{ 3932 ), Godden and Duelworth { 1935 ) in this comntey, amd
Wilsen and Hert { 1928 ), and Hayden ( 1938 ) in America, on the
mmwmmmw,mmmé
Barker ( 1939 ) on the slinmicel aspests of milk fever,
ecmparatively 14bkle work vas done in the 1930%. This wes
probably dus to the highly susesssful wesults obtained in the
trestment of milk fever by calelvm injection thereiye

i mﬂwmwmmumhmmmmd

]




| the fall in serun calefum ooourring in nowwel pevburient cove, and

Vatteraon & Nogvedly (1949) have studied the effects of

 blood caledum, mamesiun and phosphorus in mesbectomie
: parturdtion,.

|

wovk hag been corried out 4n America, ' | |

Hibbe end his eowworkers (Ibbs, Krauss, Monvos & Sutton [

1946a, Hibbs, Krauss, Founden, Menros & Sutton 1946b, Hibbs, Pounden
& Evouse 1947, Hibbe 2050, Hitbe, Pownden & Kveuss 1951) have

sidahad & setles of papers desidriy fn pavbisular vith athonpts % |

provent mAlk fover by the adninistvetion of Vitanin D, Dy nessive

w wathvgmn'm.by Limiting the desage to o pericd of a |

fou daye prior %o parturition, Hibba (1950) clatns to have lessencd

to have reduced tho incidenco of milk fover He beldeves that a
practical and effvctive mothed of preventicn of milk fover can be

Much of the pocent Amerdean work has been directed tovands
an investigation of the offeets of laotation on the lovel of perum
ealeius in nownal coude i | _

Jehnson, Baton, Splelnan, Matterson & Siate (1948) have
studied the effects of prepartun millding on the serus calelum and |
phosphorue, total haemoglobin, plasma cavetene and Vitamin 4
in parturient cown, Mevcor, Baton, Johnaon, Splelman, Plastridge,

interrupticn of milking during the lacbtotion peried on the serum
ealofunm level in novmal cows, Nicdepmeier and Smith (1948) have
studled the effects of abstontion frem milking after calving on

the lovels of blood calofum and phosphorus in nowmal covse
Nicdermeder, Smith and Whitehaiy (1049) have studied the levels of

d cous at

'mmwmw}mmm&mwm\mm



|

immamz'ormmmmmnmaummmmuumm
thip thesiss _ |
| Graige (Creige & Stoll 1947, GCraige 1947, Oreige, Johnson, |
Blackburn & Coffin 1949) has claimed thet the fall in serm celolum
1n nilk fover is dwe to & parturient alialosis. Ho suggests that
§mmmmmmmmaamﬂww |
lectralytes fron the tlood into the colostrun and the sumession
of effiolont caleiun mobilisation as a vepultof developing s.‘um:l.onim
'&mﬁum«mmmm.mmmmumw |
éynptens of milk fover and dsath by avtifietel allmlintsaticn by e |
orel or dntravonous cdninigtration of eodiun cevbonste to nom ‘
pavturiont covs (Craige 1947)s Study of Cratgels wark, howevors
ahows Shat the lovering of semm calelum produced by the
adninigtration of sodiun cerbonate was slights Furbhermove, the
clinieal symptoms he deseribes ave not typleal of milk fevers His
hypothesis cammst be regarded ag provens

i In Swoden, Carm (1950) has studied the haemoeytelogheal
pheture in eleven cases of m'lk fever wbich did not vespond Yo
troatments He has also nade histologleal end histochentoal studles
'mmw.mw,wmmmmmwm
cages at autopsy. From the results of these studies Gowm has
imumthatﬁkawbammawﬁ%mmmﬁ
pituttery-advenal cortdosd stivity end he believes thet 16 shiould be
. incorporated in the group of digesses vhich Selye (1946) hes termed
aigenses of adaptabion®, e

| The rpesent investigation as sterted in the autum of 1948




During the spring end smmer of that year o considersilo muber of
coses of milk fever vilch had not vosponded typleally to celotum
| therapy had been encountered in the climcal practice of the Royal |
_(niek)?e‘barﬂnmmhge. Mﬂ!ﬁdmfmeﬂm@uﬁ'ﬁwc&mmmi
zwmm;vh@a;iam«mrmm’afw”m,fma'mm ‘
oucceseion had been logt following failure %0 respond to caleium
wiaintstration, On thie farm vesort to udder inflotion thevepy had |
mroved succeseful where calefum thevepy had feileds An sscount of
those and other cases has beon published by Roborteen, Durgess, Merr,
and Miine (1948)s Blochemieal analysis of the blood of the cases
 voported by Robewtaon et alis supgosted that the benefiolal offests
;wmanmmumwemmmamﬁytomﬁwm |
éimrg;anic phogphete ap well ng the gerum colofum, Fiah (1930) in his
original vork in dencoptrating the hypophesphataemia in milk fever, |
lm;wmmzmmmmwwmmmmm'
taportent as the lov Blood colefun levels While it wes G1£0%cult to |
]Mimﬁmtmsmwam,ibmmmtm&ﬂeMinmeL
which a4d not respond to caleium therayy, the level of hlcod
inerganie phosphote might be of some significances ‘
oS mwtxm)Mawmmmwwwa |
complicating factor in aitypleal case of milk fovers Ho had mado it
!amﬁim%mlmu:&&amafcﬁa&mmmww l
Imwatmgmmnemmsmwmmmmﬁmna&ﬁm |
: aams.enanﬂ he claimed good pepulis fyom thls therapys
Anapammloﬁt&mntar&tmmﬂaledmmmmm‘
stzaﬁ&éaaftlmamﬂsufmldmmaw. it was decided %o make @
dotadled nvestigetion of the clinteal aspects of milk fover, |

15, |




men'hra‘bmg partioularly on the biochemical raemmehotmmmt.
A further justification for such a shudy was the fact that !i
lwwﬂmeM&WﬁuﬁWmm@m i|
mimminmwmwafnnkfwuhuhadm%mm
%o caleium therapy, Gavm (1550} hos veported thet in pocent years |
| in Norway and Sveden caleiun therany end alr inflation have been far
less effective in the treatment of milk fever, MeBewwon (1952) in
MMammmmdmmofmmwfm
:mamawmmmsmmmmmaammwm
48 mogt workers s¥e agreod that the elements primaxily
' concerned in the upset in mineval metebolism in milk fever ave calcium,
?wmmw,mmmwm_mmm_
t these bloed fragticns, OF the varieus forns of blood phosphorus
only the dnorgenic yhosphate fraction has been studled in this
 investigations A parallel study of the organic phosphate fractioms
' has been made by Meodte (1952). |
Tt wes felt that a detalled study of the changes ocsurring |
in the blood ealcium, magnesium and inoygenie phosphorud in normal
| perturient cows might Bhrow 1ight on the vole of these elements in
miik fover, A study of the litoveture en this sspoct shoved a cerw
| groement, partioulerly o8 reganis the bohaviouwr
;nfmmﬂmmmmmmm;
i Finally, &t becans sppavent during the course of the
invostigation that 4t might be useful te malo a study of the efects
mm@mwmmwawmwummmwoﬁ




| ——

|
| l
‘ miik fever, Accordingly, an investigetion was mude of the

wm.‘iuatﬂﬂ‘armym, the vast majos

| effoots of caloium boroplucomate snd aold podiun phogphate \
‘wwﬁm, and wmmwmmmzmmzm
‘pwbtwient oose

| While &t vas nob m&cﬁm‘h&d 'I'.ha*b thip investigation
tmmmn@tmmmﬁmt&mafmm, |
atmrﬁtmatmmmwmm some aamm oftha

m,mmmtmhamwmwmmm
afthadim;

&mwmmawmmismﬂmmm@m
mmmmmmmm gections,
' Mmpleamw&tww

M%&WW&MMWW%&&MM
'Hfhﬂlpq Thumwtmmwmmmw
lmwwmmmmmmmmmm |
WW@«M&M%WWM&%Q
fmnmwwdmmmmmm*

Kbout 90 mls of Blood weve collected ot cash sampling |
of which 60 nl, were oxalated end were uged for the inorganic
shosshate estimations, The other 30 ml, were alloved to clob
and the serum to soparate, and vere used for the eatimetion

of gerum calofum and magnesiwm, | |
I: Apparatiige ALl apparatus uwsed was washed thoroughly, |
immﬁmmammodmm,mmuﬁmamm

ovon before usee ALL reagents wore of AsRe quality.

\, alzgias Serum oalotum vas setinated by the Cladolip

Lmﬁ&fimt&dn of the EreporwTiedall mothod u.m.mw

tﬁ@' from the e

ki 8




£luld effer provipitation of the coloium ves used for the estination
| of povun magnegium, by the method of Dends (1922) modified
according to Hawls (1947)s Placms novganic phosphate was
 estinated by tho method of Ploke ond SubbaRow (1928). The
colovinetrie veadings for the nagnesim and inorganie phosphate
WWMWMmaWsWM
mwmmwmmemmwmuwm
| dn this thesis reprogent the mean of two eatimationss Uhere the
vesults of the two estimations differed hy move than 53 the i
:aamummmp&tﬁs |
‘ Tho majority of the phospiate cetinations vere dene vithin
mmwmmmmotma@;m Colelun and magnesiun
mmummmwwmmtanemawmmmm
awatzmortham |




Meige & Blathewvick (1917) were the fivet to note a |
vedustion in the Blsed tnangants phosplate in nomal o ab calvings
Palmer, Cunminghan and Reldes (1930) confiwmed this chservation,
They found & reduction of as mich as 3,20 mgn. per 100 ul, in
dnorgente phosphate et perturdtion, Wilson end Hert (1932) in & study
of 19 covs having normel parturitions, found that thore vas a tendensy
for the blood calofum of most of the cowe to fall plightly somstime
wmmﬂmmmmww. They found the tendency to
hmmﬂhm&atmhmwgmm&m |
maumMMIathmmmmmm
subsequently confirmed, Wilsen and Hart alse found that the bloed
inorgante phosphate tended to £all within the firet tiwee days after
calving, but they found this tendency not %o be oo consistent as 4t '
vas for calotun, - )
| Godden and Allareft (1932), in & study of 33 cows having |
thels 5th, portwition, cbscrved a definite fall in serwm coletun Just
oty or vithin 24 hows of, calving, vith & veturn to normel in 4e8
dayss They shated that thewe ves e shayp Sad) in inorgante phosphate
Just prior to calving, and that this vas dnvariably indicative of the
Mtoflahmm -

190 I |




| Iatery Allevoft and Codden (1934) eonfirmed thelr Pindings as
o the changes in perun caledum and inowganie phosphate at calving,
‘and extended thoir observations to sermm magnesiwme They found the
‘behaviour of serum magnesiunm to be move crratic thef that of caledum
im- inorganie phosphate, but that fheve was a tendency for the level of
semm magnesiun 0 be raised just ab, or £or 24-48 hours afer,
calvings Tn gome individual cows this change cccurred the day befere |
colving, They found that, on the whole, serum megnesiun varied |
inversely vith serun calofume In the light of thelr obgervations,
they suggosted that the abnormel fall in serun caleium in milk fever
might be only an exagperation of the nermal physiclogical chonge
which ocours in the blood of the cow ab calving,

Vardous workers e.fe Secllos; Sjollena and ven der Kaay
f19320), Lattlo and Matticr (193%), Lattle and Mattick (1932b),
Duslosorth and Godden (1940) and Blood end Wnite (1949) heve confimed
?hefﬁlinbimda&le&wm snorgando’ phoephate in normel cows &t
calving, Hayden (1938), however, found tho inorgante, lipide, totel
a0l solulile, and total phosphorus at, ov shortly after, parturition
mmntmmnmmuWMnmmﬁm;
| Alleroft and Godden (1934), Beekies, asmm&mmm
t:.m) have Poported srnagnesaenia in normally calving cowss
Hw;aan (1938) and Blood and White (1949) have failed to find a raised
serum magnesiun level in parbusiont cowse
. The imvestigation doseribed have wes undewbalion bessuse it
was folt that a detailed study of the changos in blood calefum,
Wammzmmwmmmmm |
mmmmmmwmmwmmmumwm.

20, |




It vas also felt that & proper understanding of the changes cocurring
in these elements in the normal oow wos a necossary prevequisite for
the understanding of the role of calofm , magnosium and inorgends |
mmmmmm. Inv&wafmmwatthaowmtimale
wmmm(xm)mmmmmmwmmmwm
& previocus parturition than dn firet calf enimals, had nob been ;
confirmed, and that thelr own findings en this point weve not ‘
mﬁmm.mmdmmmwmmmmmmdm
shudhlems It was thought thet the investigation would teet the

wmwwmwm#mmwmmmmmvm

‘ran memmﬂm‘& mmnx physiological changes ab parturition,

Tn this pavh of the investigation 32 normal covp were useds
mmwmmmmwmmmm.mm
m:w,aﬁmmtwmw The feoding prectice vas

same on the two famae j

mwmmwmmmmmm, ol
though a fow Shovbthorn eross, Rod Poll croes, and Jevsey cross cowe
| 0f the 32 cows soven were having their fivat calf, oight
cal?, |

%mmmwmmmmmwemmmm | }
Mﬁmmmmmmmmm,wmm

bloed sempling wee necospory in the demediate poetpartum period, if

anmwmmwmwmmmmam@&




lovel of serun mognesium by the injection of magnesimn selte, enl
|ty the lowering of the level of serum caleiwn by the injection
of sodim cxalate, Davker { 1959 ) has leid groat strese an
fhﬂﬁa/&&mﬁuua!’aﬁw mmmmwwmkfemq
He M ﬁu be m to classily vnocalcacnia into three
Mmmdwmw;tummwa
mml,muad, wlw&aﬁmmﬂwwp
Hypermagnesaemis end hypocslcaania he associates with meungg
| pavesiz end eventual narcosisy novmel serum magnesium end
mmawwwmnmm,mwm
coma; ond hypomngnesacuie and hypecaloaenia vith generelised
‘tetany, hyperacsthesis and comvulsions, Robertson { 1948 ) wes
mmummmammmuwmm
magnesium lovels as desswibed by Bovkers

fs o vesulé of the attention fosussed cn the roles of
perun mognepium and plagma phosphate, thore hap been a tendency
in vecent yoars towards the use of camplex prepareticns of
ealoiun, incorporating nagnesium and phosphate, in place of
the simple celefum solwtions proviously used dn milk fover
e | bt .

In contrast to the effect of calolum injevtion theveny,
the effest of udder inflation in the treatment of milk Lefer,
has been more extensively studied, Dryerre end Creig { 1928 )
found thet wider inflation caused an lwveriablie rise in the
blood ealelun levels They found that the rise was ab fived
Papid and was followed by a distinet Wypercalcnemia, which
might pereiet for several dayss Uases showed definite signs
of recovery when the serun caleim level vea sbout 6 to 7 mgne
pew centy Pish 1930 ) confimmed that ulder inflation redsod
the blood caleium level, and extended his ohservations to the

- -




Accorddingly, in the later stages of the investigation; blood aamplea:
were teken as nearly as possible every 4 hours is the fivet day "
rostpartum, mv;-ama 25 the second day and every 12 hours in I|
the third days Tho impossibility of acourately forecasting tho ting
of calving, and the fact that the fame weve situsted tem milop from
the laboratory, mede it difficult to adopt & rigld frequemey fo

|
|
|
|
|
|
|
|
|
i
|
|
|
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-mmmaﬁmammmmmummmaa
nomal cows awve presented in Tables 1, 2, 3 and 4 (Appendix I,
pPe 4, 44, 418 ond fv)s Plguve I shous the mean data for the 32
'mﬂ.mmmﬁﬁnm‘ | i
' These rosults show o vange for tho perdod 14 days mepartum to
1020 days postpartm of 12,89 $o 565 mgn, calefum per 100 nl, serum.
xtmuhdm&wﬁmlmwammmwMMi
remained faivly constant betwoen 10,50 and 11400 mgn, pev conts mi
deammﬂmmtilnhoutldaymm. ’Bhemavﬁh&nthia
perrdod (Tables 1, 2, 3 and 43 Appendiz T, pps 45 44, ﬁiaudiv)m
32,89 to 8,79 mgms There were no signifficant changes in the level of
serm calofun during this periods
| From approxinately 12 hours before celving thore wes a fall in
"mwmhofmImemWﬁMMamtﬁvm |
mmmwsarmmmmlmlaat
emmmwmmummummmm This |
mmmmaWMsmmmathatzmm
anlymwmazmnhﬂieﬁgmﬂw”mmam |
mwmmmmm,mmmmmm
vith parturition bLecame evident, In the few cases wheve no samples
vere avatiable for the perdod 2 days prepartun, the levels ab elther |
1 day or 3 days propartum have been talen as the basls for comparisole
| %mm&safmﬂ%mzdaymmuue&hawm
compared srith (1) the values nearest calvinms {2) the values neavest
| 8 hours postpartum; (3) 4he velues nesvest 2 days postpertumg




ﬁ.n'&ha Mmmm
Mammmwmmmwmﬁmmmmmw
by "Studentts® ¢ touts

oows used in the investigation, is shown in Table 1. Six cous have
bed %o be omitted from the conparieen dn the period Je7 days

postpertim, and tieo in the perfod 10-20 days postpartm, since no
semplen were availahle for those animals fn the vespestive perleds,

’mmmammmeammmmamm the values

: AWMMWM&%WMMﬂwmﬂuﬂT




SERUM CALCIUM FIGURE 2 COMPARISON OF DIFFERENT GROUPS DURING
' THE PARTURIENT PERIOD
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prepartun 10,52 10,92 0.9 10,80 10,89 .

Calving (32) 953
8 hours (32)
postparbum

954

2 daye (32) 0T

7 days (26) | 10,18 |
Mean Changes  whe39  wlad8 w20 0@ S0
Signifiecance k4 1% 1% 1 Heile
1-&0&-4'9’!&“Qo_ﬁQQ]Qtuiiﬁ.o'tjiitﬂtllitiid#iﬂl’rit&-oi-l_n“‘#t’ti‘&iitsd-t-;ihﬁibiiiiﬁ-ﬁﬁ

Number of animals in cach cempavdison ave shown in poventhesis. ) |
N8y = lNot significante

Table 1, shows that there wes a highly significent fall in
serum calefun ot calving, and that 46 pevsisted wntil 3-7 days poste
parbum, mmmmmwatmmm

ompaziaon of the J Geoupe The @ifferemes in the
-mum'orammmmmwwm-m
parturdant period, 18 shown in Flgure 2,

The analysis which follows wap cavpied out to teat the
significanse of the changes within the groups and to test the
pignificance of the differences betweon groupse

25,




A comparigon of the mesn values et 2 days prepavitum with the |
mean values at calving is shown in Tahloe 2,
mmuﬁ;m-hmmpMaMthﬂmj

Tt will be scen that, vhile firet calf animals showed no
uwmtm.mmmuwummmmanw
ﬁhmcfmmiﬁw a% mmmmﬁ., 3rds, aﬁ&th-

aninals, |
\oadysts of tie dLefevences botusen groupe shoved that
there s & highly eignificant aifference between lets and 4th.j |
2nd, and 4theg and Mmmﬁmm; The differences
bemnothnrmmmmm.

Rbs




Table 3 shows a comparigon of the meen valuos at 2 daye

| lmwmmmmmwwmmm

i ey

. Rdays
repartume

;mm. ~§ 1078

0,06

B | 3

&b 8 hours postrevtun, there was no slgnificant change in

' the values of soru caleiun in fiwst calf animalsy sosond calf

animals showed & significant fally while thivd and fourth calf
opdnole mawﬂimm £alls
Amlynh&tha&iﬂmmmmummﬁm |
fhero vas o highly significent difforence between first and fourth,
and betweon second and fourth celf animalsy thers vas a |

significant diffevence between first and third calf animalsy vhile

the difforences botwoon othor groups were not oignificants




Table betwesn 2 days
comparison
& shows
' is
and 2 days postpartim
and

: : :
.GW . I
#iret cal? antnals vas . % 2411 dn soced
.. i £211 in second snd fourth
g | nu!.m!.ﬂ.m :
&t JW .
mmn.. ah&zhlrmnmm“
and there 3k
ecant differencen botuwesn groups in thie
Thore - no signdfi
| -

:

=




Tamﬁmmmemwmmnammmm

3«7 days postparbum for 26 cous with semples available in this period.

37 days
postpayriim.

s

T

Significance,

i

Moo |

- -

At 3=7 days postpartun none of the individual groups
nwalewlamnmmmthnﬁatzmmm,

although when the 32 snimele were considered as a group (Table 1)

there was stlllam.ghlyaignmmmmaemeam.
Analysis of the differences between groups showed that
;‘themwaa.ugniﬁmmffmmemﬁmtmmmm




wamﬁmmmummzmm
apd 10-20 days postpartum for 20 cows with samplos available in

A% 10-20 days pestpartum only second ¢alf animals
showed & level of gerum celedum significantly lower than the
2 day prepartum lovels

There were no significant differences betweon groups
in this comparison,



&nﬁarmawmtothem@im
of the £all in samum caleium in Individual covs and in the
1 "'cusm, it wag decided to compare the 2 day propartun

Wwwmimmmmwawmammmw

Pmm%meﬂmm This methed of

MMmmmanwwemthQm

meidm vardation in the tine, reletive to calving, when

cows serun calolum wes st dta lowest st calving, while in others

itmat ite WMWW

| The resulte of this enalysis ave ghown in Tuble 5
fgawups).-mmmmm@mmmm
B?&h‘h%

[
j

e



Gomparisen of the neans in Table 7 ( 4 test ) shoved |
that there wag & highly significent difference betwoen lste and
4the, between lot, and 3nds, and botween 2od, and 4th, calf mimals];
( P Jose than 0,0 ), The difforence between other groups were

The vesulte for sérum celelus show, thewefors, that, yhen
the 32 oows vere conpidered as ome group, theve was o highly
pignificant foll in the level of serum caledun at pevturition, The
decreape tonded to be sbrupt commencing 122/ hours before calving
axd perplsting until about 37 deyw afber calving, By 1020 days

 Comparipon of the differend groups showoed that the full dn
serun caleiunm wag Influenced in a significant menner by the number
of parturitions which the cow had vndergone, Thus, although first
celf enimels A1 show o deereage in the lovel of serum calefun
third and fowrth calf cows showed & highly significent fal) ot
parturition, and there was & significant tondency for the fall to be
groater with sach succseding parburitions osgs ot calving fivst

|

calf animals showed & meon desreage of 0460 mgm,., second colf animels

of 0,62 ngme, thind calf enimals of 1,16 ngne, and fourth calf
andmele o decreage of 2,93 mgne

| Study of the data for individual cows shows that, although
the £all at perturition was consistent, there was considerable
variation in the tine, relative to calving, when the lowest level of
sorum caledum wag roscheds In some animals the lewest point was
rosehed ab, o» withinm 12 hewss of ealwdng. Uith & pradual return te

e



normal levels at about 3 days postpertimy oege Cow 26. In others
there wag an initial drop around parturition, followed by a veburn
towards normal levels, and then a secondary drop 24=48 hours after
calving, wi'hh a gradusl retwmn to prepartum levels; esge Cow 58, '
In some cows this secondary drop was greater than the firste _
The fall in blood caleium wes often considerable, especially
in the older animals. The lowest values recorded were 5.65 ngne |
in Cow 30, 6,55 mgn. in Cow 26, 6494 mgn, in Gow 6, and 7.07 ngm, 5.:1

Cow 20, These values are as low as those found in gome well markedi
clinical cases of milk fever, :
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. The cemplete data for serum magnesium for the 32 normal

| wous are wesented in tobular form in Tables 6, 7, 8 and 9

(4ppenddx T, ppe vi, vii, viii and dx), Figure 3 shows the mean

| data in graphic form,

These results show a range for the poriod 14 days

' prawtmtam{)'dm postpartum of 1,808 nam, %0 465 ngne

magnesium per 100 ml, sermm, :
Study of Figure 3 shows that the mean values for semm

magnesium remained fairly consiant between 2,70 mgme and 2,50 mgme

| per cent, from 14 days prepavtum wmbil sbout 2 daye propevtum, The |

actiml renge witils thids perdod (Tebiles 6, 7, € snd 95 Appendix 1) |

2,08 mgme $0 3405 mgme Thore were no significant changes in the

level nr.aemn nagnegium during this period,

i From about 1 day before calving there wes a rise in the

| level of serum megnesium which persisted wuntil about 2 days poste

partun,

‘was used for serum calefum has been adopted for the andlysis of the
rogults for seruym mogmesiume The game mmber of cows were aveilable
for comparigon in esch period ag were available for perum celelumg
|00 32 cows in the celving, 8 howrs postpartum, end 2 days
pogtpartun periods, 26 cows in the 3«7 days poatparhin period, and
29 cows in the 10«20 days postpartun period.




Table & shows the eompurinon for these animals,

¥, Hhonesive pey 100 mls Sevum,

| SOBPOBRERPOSEDARUNLERIPIUARENGEDSRI NIRRT AV EADOONOR éssecapenbbepen

:'Q‘?._é%m

cammg (32) 3412

8 hours

prepartum 2,73 | 273 2,73 279 2674

postoartu (32), 2% |
i‘ia% (26) 2480 :
m&‘;’; (29) 2,84
Hean Change,  *0.39 *0e43  +0,21  #0,00  #0,10
Sigrdfieant, 14 1% 1% N8 b,

ABLBRCDPDIRILOEREITCOVRGGDIN ATV VIRINOINES QEPIOSIINBIDNBIERSS essep I

Mmber of animals in each comparigen is Bhowm in parenthesing |
Ha8, = HNot significant, |
It will be goen that, vhen the 32 cows are conpidered as one |
group, thore was a highly significant rise in tho level of serum
magnesium ab calving, and that it persisted until 2 daye postpartum,
The rise in magnosium was at its maximum at about 8 hours pnstparbtiu.

Wormalvalues were regained ab shout 3«7 days postpastum,
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difforences in the behaviour of sorm megnesium in the difforent
| groups inm graphic form,
A comparison of the moean values ot 2 days prepertum with the |
| mean valuss ot calving, in the different groupsy is shown in Table 9,

f{catving. | 28 | 330 | 3m 3,38 |

Moan Changes § «0,02 0,52 | 0,52 | *0.46

R o SR DI IR T il
| Sienificance, ._ a8 i3 r g 5%
Hie ; ,'-ﬁ:..:- 1 VI b e i ! ;

| 2t will be seen, that, whilo Plzet calf antmale shoved no
significant change, there wae & highly significant riee in the values
of Feran magnesiwm ot colving in osond wed thimd calf animale, |
Annlyals of ths difforenzes hadweon gvoups showed thed there
| uas a Mghdy significent difference betwoen MNret and thivd calf l
aninals, and a significant diffevence between first and socond
calf animals, The differences between other groups were not
sipnificant,




pore

Takle 20 ghows a coapariseh of the mean waluss ab 2 daye %
prepartum with e nean values at 8§ hours pOStUrtun.

At & hours postiartun there was no slgniffcant change in
| mmwmm&mmm-mﬁmm{m, :
| W,MMWWMaWWm|

Anslyeis of the differonces hetween gwoups showed that

there were highly significant diffevensss botwoen firet and
| sooond, firet and thind, Sret and fourth, ond betwsen second
: and fourth calf epimals,s Theve was b significont 4ifference
betweon gecond and thind calf animels, The differences botween
| other growps veve not mignificant,



Table 11 shove the ecnpapison bebweon 2 days preparionm
and 2 deys postperiisi,

A 2 Saye postpertwm theps wn ¢ signdficent
calf animals, bt vo significant change 4n the othew roupsy
Analyeis of the diffevences between groups showed that

theve was o highly signifiomt difference bebwoon fivgt and $hind |

cal? animals, end significant diffovences between firet and
aocond, and between Pirst and fourth calf animals, The
differences betwesn other groups were not slgnificants




Toble 12 shows the comparison between 2 days prepartum
and 3«7 days pootpartun for 26 cows with samples avaiiaile in this |

periods

$68 -: 2,78

Mells U S

NULIST———m—————E A

AY 347 days postparium, thereitreg noms of s e

showed a lovel signiicently highes then ut 2 doye propartuns

Analyais of the differenc

oo batwosr gyouns showed thet

theve wers no simificant differoncen botueen groge in thie

3%

d




Table 13 shous the compardson between 2 days propartum
and 10-20 days postpartun for 29 coun with semplos availeble in
thiapez'ied.

Simnificance. | NS, Hely H' HeSe | ey

'At Mumn postpartun nome of the groups showed a level

sionificantly higher than at 2 days pwepartume
There were n& pignificant dﬂ.i‘fermae betwoen groups in
this comparinone

. :h:_h. TS TRRTOTI S RER .
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| |
jantiams Chenges, o opder to denonstrate the magnibude |

\

wmmmammmammmme
as wes used for gerunm caleium fe0e; the 2 day prepartun level ‘
mmﬂwmmwatwmmmwm |
lmmwmnmamwwmmb
partue, mmuwmmmmmmumm |
{Appendix I, p z4) '

‘rhammmmr&amm in this muzmm
shown in Teble s

Ipsecerence | o022 | o7 | 0w | o8
fogonsse | 767 | 2030 | 30 | 3890 |

Gomperisen of these means in Table 14 ( ¢ test ) shows
that thewe were highly significant ( ot 1% ) differonces botwoen -
Pivet and thivd, ond botwoan firet and fourth calf animlae

Mma.gimméim(%%)'mmm
mem. Phe d40ferences betweon other groups were

not significante
! ;




| The rvosults of the investigotion show that vhen all of the
| 32 oows were congidered as one group, thore was a highly significant
| w0 dn the Jeval of servm naghostim ot pasturiéion. he vise
!cmmMawwommmmmmataamsimﬁ
| hdgher lovel unbil about 2 days postoartum, Novmel levels vere |
\mmqummum.
| Comparison of the different groups showed that thove was
',owmmmmmmatmmmﬁmmf
aninals, Bach of tho other grouse shoved & highly significant rises
'w:mmmamwﬂmfwmmammammw
wﬁwﬁ&o@mﬂﬂs%ﬁmumwﬁmﬁ%ﬂham
thhighestvﬂueﬁm&ﬁﬁdinmmeﬁmhmwt
of the imvestigation, have boen 4e65 ngme dn & mormal parturient
30d oal? cov, end 4e34 Rgm in @ fowsth cal? cove |




mgm. INORGANIC PHOSPHATE per 100 ml. PLASMA

FIGURE §
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MEAN VALUES OF PLASMA

INORGANIC PHOSPHATE DURING THE PARTURIENT PERIOD

(32 NORMIAL COWS)
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The complet.a data for plasms imrpanic phogphate is

| presented in tabular form in Tables 11, 12, 13 and 14, {Appendix 1

poe %1, wil, 2114 ond ziv), end in graghic forn in Piguwve 5,
~ Theso results show o vange for the peried 14 deys prepartum
tolwdm mmal.ssw.mg.mm.mmmmm '
phmplmﬁamlmmlo |
Studyr of Mowre 5 ghous that the moan values for inorganie

' phosphate renmined fairly constant betueen 5,50 mgm. and 6400 mgn,

por conte fron 7 days prepartum until about 1 day prepertum. The

'mthMﬁquWamhlwmw

| (._lppa;ﬂix T Tables, 11, 12, 13 and 14) wes 3456 ngne to 9.40 ngne |

There were no significent changes in the lovel of plasma inovganie
 shosrhate during this periods ; | |

Fron about 3 Gty preparbun there was a £all in the level of
immiu phosphate to reach a minimm at the $ime of calving, This

|mmwammuamaammﬂmma
 furthor fall ab about 2 days postpartm, with o retwn to normal levels

:ats-!?m postoartun,

Analvade.of Ragultae The vesults have beon analysed by the
gamo method as was used for serum calelus end magnesiume, ALl of the

;ﬁmmmsmmgwmmmmg.amsmw;
gm.mamwmwmpﬂmwmmmm

Mmmmmm.m%mﬁwmompmmm
perioﬂa '



| sesosencobonnsstachananen .tﬁ-ﬁi.ft-ﬂitu.uinuizuunuru.tn’aunﬂ-

- 2 days

8 hours _
| postpartam (32) 5e39

 Significance, h A HeSs 3% HaBe HyBs

calving, and at 2 days postpartum, The level at & hours postparium
a8 1t Blgndtisntly balev the 2 day peepavbun Towsls This iy dus
o the fact that there was o movked and highly significent vise

(et 29) in the level of inowganie phosphate fron calving to & houvs
vostpartum, This was followed by o seccndary £all and then & return to

Table 15 shows the ewmparigon for these animals,

oreparhum ST 579 . 579 572 5468
Cdlving {32) 373 :

2 days :

st (38) 4ot

37 days

postpertun (27) o Bebk

postpartun (29) 5494
Moon Change, w2,06 =040 =090 «0,28 0,26

sos080808 PHEEEHABESISDSLBEPIGNINOENRINDUPLBOBISLINBREVAFI BRI OO

NS, = Not Sigmificants
ﬁon.oeomineanhmmmmmmmwug

Itu&ll%mnthaﬁin%&smﬂmtﬁmmah%hw
Wmtfmmmlmlofphminwm&e phoaphnbe

nowmal velues at shoub 3«7 daye postparbume
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FIGURE G
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i |

imrgmia phosphate in the different groups in graphic form, |

Ammﬂmufthﬂmemvﬂw&aezmmwmﬁh%s
s |
| mean values at ealving, in the different groups, is showm in Toble 10s
|

pampg{ | '4.'5{6 .l 4497 Jebl | 308

Mean Change | eq420 2,02 | «2,19 =250 1

Istntetomnee, | 26 | 28 | 28 |

T4 wil) be geen, that all groups showed @ highly significant
fell in the values of inorcanic phospbpte when the valiles ab colving
mmmdﬂthﬁavmatzﬁwmm

. Analysis of the differences. betueen croups (% m)
thmmmammtﬁmmmmwm
mmwwmwww. mmm-mumn
other groups were nob significanty




Table 17 shows the comparisen of the moon velues at 2 deyo
prepartum with the mean veluss &t & houwrs popbperbums

NEER -\ a hours mw thors vere 0o NEF e T 5 R
e lovels of nowganie phoophorus in firet, second and third calf

aninals vhen the lovels were compared with the levels aob 2 doys

prepoytuns Fowrth ealf aninele showed o significant fall,
Apalyeis of the differences botween groups ghoved that theove

was o highly signifioant dk etavarios botveen fivet salf antmls and

fourth ealf enimaley end o vignificant @ifferonce between Pirst celd
animale aud thierd call enimalse Vhe differcnces botuwsen other groups

wore sot aignidieanty




Teble 18 shows the comparison between 2 days preparium
and 2 daye Dostparl:.wno

ganic Fhosphate per 3.9’0 nle. g_sma,

Men, Tnor

Second
Calf,

|

Stonificance, |

NeSe

m_z days poatpa:dmm ‘bhere was & gignificent foll in the
level of inorganie phosphebe in aemnd calf gnimals, but no signi.ficant
nlmnga in the other groupss |

Avalyeis of the diifere:;ﬁes between groups shwed‘tha'h

there were no signifjcant differences in this compardison,

Kty |



Table 19 shows tho eomperison between 2 daye peepartun

| ond 3 = 7 days postpartim for 27 cous with samplop avallsble in tho |
' latser periods | ' '

Moon Chengo | <060 | -080 | 0,00 | 004

Signittcoros | M. | 58 mge | M |

At 37 days postpertun there ves & significont fall in the
lovel of dnorgenio phospiate in second Galf anfnsls, Wwbre
Wiamtmkmmmm |
R5e mﬁnwmwf@mb«wﬂmwm&m‘
wero not amm dtoPerences 4n this couparison,
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Peble 20 chows the comparison betyesn 2 days pvepartim
; mmmmmmﬁamwmmmmmsnm
- Intter perdedse

Yt ""'a._.: t.:-_’-‘-F-" .. B m m .:z:' 2z ...-5 B ! g d |
z : 5 bR i TR ikl

| I -I 1!

fram
- | prepartum

ma ,‘3‘9 : ‘Bm sond ‘9'% ﬂ%m

§ = 1 qﬁ'{ /
&
£
2

At 10420 dagw postpartunm nons of the groups showed a lovel

end Meantly lower than at 2 daye prepavtim,
WQMWWWWM*&M&




I
|
: ‘ |
‘ """: it & ek
|

Iafmemmmmmmwmmwm
.useda.sma use&fawsw caleium and megnosim, s..a.,mea :i
wymavmmmmﬂwm lowest level venched |
wmmmmmmmmwmmmm ‘
to 3 days postpartun,
mmwwmmmmmmmmmmu
‘Aml,mh '

‘ mmumwmnmmsmmwmmm

amwﬁamwwmmmmmmwm

Me with ecach suceeeding parturitions as was shown by serum 1
|

calefum and mognostum Analysis of the data, however, showed |
that the differences between groups was not sbatistically |
eignificanty |

Mammmmmammmrmm. |




The results for plasma inorganie phosphate, ‘bherbi‘ora,
ghew that, vhen tlv 32 ecouws were congidered as one group, there
wes a highly significant fall in the level of plasma inorganic
phosphate at eslving, The fall at calving was Pollowed immediately
by a marked rise in the level of inerganie phosohorus, with the
result that,8 hours after calving, the level was not significently
: lower than at R days prepartum, There was a gecondayy fall in the
- phosphate level from 8 hours postpartus to 2 days postpartun, so
; that in the latter peried, the level wee significantly lower that
8t 2 days prepartume At 37 daye postpartum the level ves stdll
' lower than st 2 days prepertun, bub not elgmificantiy se. By 10-20
days postpertun the nowmal prepartun levels had been vogaineds |
The tendeney for & fall in plasma inorgenic phosphate at
' ecalving vas more oonsigbent than the foll in serum caleium or the
 rige in serum mognesim, |
Gomparison of the different groups showed that all
 showed & highly significent decrease in the lovel of imorganic |
 phonghate at calvings The fall was ot ite naximm in all groups at
| calving, and ims significantly grester in third and fourth calf |

animale thew in fivet calf animals, Second calf animals oceupled an -

intermediate positions

: The behaviowr of inorganic phosphate in the vordous groups
| differed In the immediate postpertim period, (Figwe 6)¢ While all
groups ghowed o rige in the wlues of plamma inorpenic phosphate fiwm
calving to approvimatoly 8 hours postpartum, the lovels in the third
and Pourth calf groups remained below the prepartum levels wntil

5L




thelir prepartun leowvels,

| second calf animals cccupled an intermediate popition,

investigation of normal cows were 2,70 mgme in firet calf aninals,

approximately 3-7 daye postpartums Second ealf animale showed
a rise from calving to 8 hours postpartum to a level alipghtly

'mmwmmmmmmm:wmmﬁymm

themm. Theﬁratcalfanimlsnhwadawwmﬂwdﬁaemthe
hwlotﬂwgmh%@aﬂﬁmcﬁv&ngtaemmsm;m'
w&amﬁadAhump@atmwzﬂmmtmmmi
values were actually ebove those of the prepavtum perieds From

appresdmately 20 hours postpartum the level in first colf animals ‘
again fell so thet at 3.7 days postpartum the level of inorgenis |
phosphate in first colf animale teonded to be below that of the other
grouns, By 10-20 days pogtrartum DMret calf animels had regained

It 48 evident, therefors,; that t.ha behaviowr of invegenie
phopphate in fMrst calf animals differed significantly fvom that
of third gpd fourth calf animals during the postpartum pevicds The

The lowest levels veached by inorpanie phosphate in the

2490 mgm, in gecond calf animels, 2,00 mgm, in third calf anivals,

and 1455 mgm, in fourth celf animalse

Se .




FIGURE 1 “BORDERLINE. CASES OF MILK FEVER -
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"Borderline” Gowse
| ' ﬂln*ing.the course ofthe!maﬁl.gat&mmnoml
parburient cows, two casos were encountered which appeaved to be
shiniig "borderling® synptons of milk fovers The data for these
animals have been presented separately in Table 16 (Appendix I,p.evi).
Pigire 7 shows the data for these o animals in grephie forme

Cow number 7 was & elxbh calf cow and cow number 56 was &
‘second calf cows Both eows appeaved dull and uneasy aftor calving,
and appeared as ﬁwm going to develop milk fevers In cow -
 number 7 the serum caleium dropped to 5.42 mgme, plamma inovpanie
phosphate o 3470 ngh., and serm uagnesiun rose 0 4s10 mme per
100 mle In eow mmber 56 tho semm colefws fell to 6e00 nghs, the plasma
inovganie phosphate to 2,75 ngne, ville the serun magnesius vose o
6400 mgme por 100 ml, « the highest level of serum magnesium
encomtered in the whole of the imvestigation of normel and milk fever
CoWde mwmaMMmmmewmm |
mmmtofthammtanmlofm-W1m '




In general, the results of this investigation confivm those
of the previous workers who hpve noted a fall in the lovels of semm
caledum and of plagme inorgenic phosphate, and a »ise in the level of
| serum magnesiwn in normal eows at parturition, .

The failure of some werkers to note these changes assoclated |
with parturition is probably due %o inpufficient frequency of blood |
Iaampi!ngc. It will be evident fyom inspoction of the date maema,|
- that daily sampling, ee hog been practised by neny workers, will often
 fail to demonstrate the changes occurring, end will give no indleation
' of the vapid alteration vhich may take place in tho levels of caleiwm,
| magneafum and inovgenie phosphate at, or arcund ealﬁag, The _
| increased fyequemncy of blood sampling probably aceounts alse for the |
fact that the changes vhich have beon found in the levels of celeius,
magnesium and dnovganic phosphato ave groater then those found by = |
matpreﬁcusmah |

0f the tiree blood constituonts examined, the groatest
relative changes have been noted in the plasms inorgande phosphate,
| and the results suppert the statment of Godden and Allevofh ( 1932 )
itmmmunmmmmmmmammmmd_ |
| impending parturition. g '
j mmmmmmtwmmmurmwmmh
10 the finding that the chahges in a1l thres constitusmts became
 significantly move mavked with each succeeding parturielons Since
‘midk fever practically never ooours in first calf heifers and 48 |
irarely goon in pecond calf animals, (Henderson 1938, Alleroft 194?&)‘
this finding would secm to support the hypothesis of Alleroft and




36

 Godden ( 1934 ) that milk fever is a pathologlcal exaggeration of the
normal physiological changes occuring st parturition, This
hypothesis is also supported by the fact that the changes cccurred
during the periocd when milk fever is most common 1.0., 12 hours

' prepartum to 2-3 days postpartum. It iz of interest to note that,

 in this study, 1t has been found that there wasg a good deal of

| individual variation within this period in the time, relative to

| calving, at which the serum caleiun reached its lowest level, as is
o be ax?eeted_ if milk fever is to be regarded as a pathological
exaggeration of the normal changes b parturition, Further, the fact

that two cages of "borderline® milk fover were encountered also adds |

iw‘eight to the hypothesls. These cases can be regarded as transitional

| cases between on the one hand, normal cows where the fall in blood

| caleium is arvested before clinical signs of milk fever becomes
evident, and, on the other, cases where the fall in caleium progresses

Ita gsuch an extent that clinical milk fever results.

| The fact that there was & certain ambunt of overlapping between
!the lovels of serum calcium in normal cows at parturition and the i
!levala in clinicel cases of milk fever suggests that thers may be
individus.l variation between cows in the level of serum caleium which
%ean be tolerated without the exhibition of clinical signs, |
Alternatively, it may be that a lowered level of blood calcium is no‘bi
‘the only requisite for the production of clinical milk fever and that;
other metabolic changes must ocour concurrently. The evidence
‘resulting from this ‘stu;lv suggests that, if this second premise be
aceep&d, the other necespary metabolic changes are not merely a
‘concurrent fall in the inorganic phosphate level or a rige in the
gerum magnesiumy e.ge in Cow 56 (Table 16, Appendix I pexvi) the

serum caleium fell to 6,00 mgme per cent., while the inorganic




i

ghogphate fell 40 1,90 ngn. end the serum magnesiun rose 3o 6400
ngme without the cow developing clinienl milk fover. It seons,
therefore, that the levels of caleiwn, nognesivm and inopganie |
mmmmmwwmmmwmmmmﬂ
wmcmmmmi’mmm. Thoe goope of the pwresent ,‘
atzﬂy&oaamtwmtspwmﬁmaammathmﬁmﬁwawﬁ
The acceptance of the thoesy that milk fover e an ]
Wtimwwmmmmmatmm‘
itlon doos mot, of eourse, gob cne very far, xem,mm,‘ i
maﬁ@tmtmwﬁmmwmmmm
cove might help %o olucidate the ultimate cause of mill Pevers .
Lind%ed studlies on the causation of these changes hove formed |
vart of this investigation and tho results are veported in Pavt
23“&309'%3&%
Garmanmintaaﬂaagmmwdmmim|
mmmwmmzm@emmmnm«mm
bo elaborated hore,

|

The vesults of the gresent study amply confirm

Lbha £indings of those mwevious workers who have moted a rise in

the level of porum magnesium ab nommol parturdtion, Very 14tile
za__mammmwmmwmnhmmmmwm

|
|

magnesiun, mmmwuwmmw
celoiun and maghestum dons are, howevery vell underatood m]
Holtgor and Auer ( 1908) showed that the pevemteval injection |
of magnesion salbe roduces narcosls and amaatham, and that

| Wmmmmwmmamﬁmﬁmmaam.

 hag been confirned by Moore and Winpe ( 1942 ), werling
h dogne Beolles, Sjollema & von der Kaay ( 1932%&..1)&1@.&@—;
]mmmwemafmmm. This led Kloubek ( 1932 )*.
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J

Pribyl 1933 ) and Seimilho# ( 1933 ) to postulate that ‘
}mea&mnm&auﬁecamwmm. ¥While 4t 18 ]‘
possible that the colelum @ magmesium ratio is of impertance in|
| the synptomatology of wilk fever, as has beon eugpepted by
'aaam( 1939 ), 4% 48 unlikely that the lovel of hlood magnese
ium has a direct acticloglcal significonces It 18 move likely
!that, mﬁr%%hwlofsmm&matww&m ;
'mmaammm,mmﬂmmmmnmw
:lﬁwloraemmaalmma Inauppm:afﬁhiamwbaaasﬂmat'
‘whiles.t maifﬁetuttaawatremmﬁa-amchm&
‘ aemm magnegiom, it ip possible to postulate folrly plausible :
ream for the £all in serun calolum at parturdtion; e.ge the ‘
'Mn&nwemsmwwemmwhmum. That theve|
18 a reciprocal velationship betueen serm calolum and mmmé
uammwwm fnereaged level which nccompenies the |
fdminmmmmmmamm,mwm

| the parenteral administration of magnesium salte { Duncan 1942 %;
]mmm&,ms}mmmm-m,mmmm
 both elements beeamo jwogwessively more movled with each
puccending parturition, lends support to the view that thove is
an intererelationship betweon the two, and suggests that the
veciprocal relationship may be of & quantitative mm.
agna Inopganio Phosphates Compartson of Figures 1 and 5

| suggests that thore is no such cloge interwrelationship
botween the blood calefun and the fnbrgante phosphate, although
both fractions showed a distinet and significant drep ab

| calvings In tho caso of serun caleiug, hovever, the drep

| gentinued post-partun, te reach a minimm level at about 24
hours after parburition, Flasms dnowpanic phosphate, on
the other hand, showed o marked and spectacular rise




- |
amenc&.ng at parbm'ition and reaching a maximm between & and }
'20 hours postpartum, The impression given is that the agt of |
!;m:'turi_.‘b:!.on had 1ittle effect on the level of serum caleium = |
;'the fall continued for another 24 hom'a; in the case of |
inorganic phosphate, however, the act of parturition wae |
'follwedbyanimedﬁata reversal of the trend = the fall was |
an'asted and a rapid riae in the blood level gubstituted, It |
;appaara, therefore, that t.he level of plasma inorganic phoaphata
is influenced directly by the aect of parturition.

Study of Figure 6 shows that the postpartum rise in plasmg
inarganis’ plicaphate vas most navked i Plvet and second calf
animals, In the case of first celf animals the rise was such
that the levels attained during the period 4 hours poatparhm ‘bu
20 hours postpartum were above the normal prepartim levels, In
second calf animals the inorganic phosphate regained its pre-
partmn level aboub 4 hours postpartum and remeined fairly conab-l
ent thereafter. In the case of third and fourth calf animals
‘there was & smaller but distinet rise in the immediate postpartum
period, followed by o move gradusl return to normel levels.
‘These findings suggest that first calf animals are capable of |
raaotingmraatronglythan aldaranimala toafailin'bhelaveﬂ
'of blood phosphate, They appear te be able to mobilise phoapha‘lle
!more quickly than seeond, third er fourth calf animala ’I‘hi.a I
Imaybethereasmfwthe fact that the fall in the imovgenie |
nhoapha‘ba at parturition is least marked in firegt calf a.nimala,
and becomes more marked with each sucsesding parturi‘bim. This ‘
ability of firgt calf enimals to compensate more readily for |
alterati;on in the level of a blood eonsfituent may be one of }
|

the reasons for ‘the fan'b that milk fever never occcurs in fired |

animala. :

¥




Following the initial risainthalavalaf inorganie phosphate
inths!madiatapoatpaﬂmperioﬁmﬂmtealfa!ﬂmlsmma

- secondary fall, so that from ebout 2 days postpartug to about & deye
- postpartum, the level in these animals tended to bo lower than in the
| @ther groups. The possible significance of this mumﬂarymuinfﬁst

#a1¢ aninals will be disoussed later. ' |
!‘hemtgw

| accopted explanation of the drop in blood ealoium at normal

- coloptrum was sufficient to account for the fall in the lovel of

parturition, end in milk fover, s the drain produced by the onget
of milk georetion, The removal of esleium from the blood by the
nmﬁ&mufcmwmmmof&wmwlamemwhﬁmﬂwmemﬁ;
Grodg ( 1925 ) based thelr parathyroid dysfumotion theery. Little |
and Wright ( 1926 ) sugpested thet the drain of calefum in the |

blood caloium,
A prine facio case for this thoory can be arpued on the :

following lineste |
1, The fall in Blood calofum i@ cowincident with the onsed
of lastation. ‘
2, As vas polnted out by lAttle and Wright ( 1526 ) half &
gallon of colostmm contains as mush calolun as the bleod at |
any one time. It is evidemt, therefore, that the onget of
lactation regulte in & considorable demand on the available
blood caleium. If the mechaniems for the mobilisation of
ealelun fyom the body vescrves were incapable of meeting this
demand, & lowering of blocd caleium would result, |
3, The £21l in blood csledum at parturdtion is greatest in ‘

859,
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oowe which have had ot leapt three previous parturitions
_ t.a;inmswimmmthepaakafmwmmwmﬂm-.

| | 4o Tho daivy cow 4s on animal in uhich milk produstion |
| '| has reached & very high levels IHypc Qamas.nbaﬂt
breeds where milk production ie nob so well developeds
k] nww«wamwmarmwmmt&
Mﬁmmmmwwm.wmmwe
mwztmaemwmmefmwmmmm
|wormummwmwmnwmm@. The
!muita of those studies ave reported in Parts 2 and 3 of this
- Bectione
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27 the fall in blood caleium and phosphorus in mormal cous ab
parturidion 18 velated to tho sudden demand for thoso elements
roduced by the cnset of lactetien, prepartun milking, by |
stimulating & more grodusl onset of milk seoretion, should tend to |
prevent the atwupt fall in these clenents, I deainage fmbo the
milk 48 & potent factor in influencing the level of blood colelum |
'mmamazummmw'msmgmmmm

drain produced Yy preepartum milking would hawomofhmeffam;i'

Firstly, 1t could produce a gradual full in calefum and phosphorus
cosinoddént with the gredual pise in the meevetion rate or secondly
by ellowing the mobilisation mechoniems time to compensate for the
lo8p via tho milk, 1t could abolish the fell altogethiors
MWMWMMWWQ-W
milked covs have boen gbisiiad by two groups of Americen workers.
Mwa{_lm)w_mmwmmm
the blood caloiun and phogphates 2vo greups of coms ware usedy
one group wes milked for ten deve price to the expected calving
date, and the other milked only afber calving, Blood samples wewe
taken at weekly intervals, commencing four wecks prior to calving, |
imediately after calving, and ending four veeks after calvings
These workers nobed no appavent differences botweon covs milked
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preparbun and those milked enly pestpertun, In both groups blood
calotum and plhosphate dropped appresisbly at celving and returned
t0 the prepertin Level within & week after calving,

As & vesult of o study of 46 cows Smith and Blosser ( 1947 )
cencluded that preptrtim nilking had no significent effect on the
| ncidense of milk fever, They stated that 4% vould seem that
factors in additdon %o the inttiation of nilk secretion ave
| involved in the cousation of partupient pevesis, They presented
dota on semm ealofun levels for 3 days prepartum, the day of
| calving, and for 3 days postpartume '

In both of these inventigations blood semples were taken at
rather wide intervals, hmmm&amuwttnmm
to take very frequent blood samples in order to detect the changes
which may be cseurring in the blood picture at perturition,
Accordinglys 4% 88 poseible that ifferences botweon prepexbum
milked and nepmal ocous may have been missed in the investigations
quobed, i

In Gront Britain there have been no weports of investigations
of the effects of prepertum nilldng on the blood calefum, magnosium
or phosphorus. Boutflowr { 1940 ) has ssperted that the prmetice
of prepertun milking lovers the dncidence of milk fever, His
opinton 48 appavently based on the observations of Hill, Viddowsen
and Magga ( 1950 ) that dn 86 pavturitions in pre-milked cows there
were only 3 cases of milk fevere It 1o imposeible, however, to -
deternine the significancs of these figures as no infamaticn i
given as to the susceptibility of the population o.ge how meny of
the parturitions were fivst or second calvings?

2, |



The present investisation was wnevtalen %o determine whel
milked and nowmal cows in the behaviour of sexum calolum, magnesium
and plagme inor;mnid phosphate, . |

Moterials and Methods

As 49 explained leter &% was poseible to utilise the data fyen only
twe of those aninels, '

The objeot dn the investigation was %o got the oowe giving
mapmmqmﬁwﬁmrmmemmrmmmmm
any effoet on the blood plotire prodused by the dvedn in caletwm, |
wag starbed three wesks befove the espooted calving date, During
the mrepartim perdod the cows were fod o liberal concentrate ration
ag in the Pgteaming«lip® mrocess, Blood samples were talen dally as
far as possible during the prepartum perfod, Postpartim, the seme
frequenay of blood sampling was adepted as was used in the study of
normal cowss Representative semples of ndlk were collected daily
and analysed for their total caloim, magnesium and phosphate
contenta, ~
of Ay0s84Cs { 2945 ) forr food analysis, modified for millk, Total |
nddk phosphate wag ostimated by the micwosmethod of Oreham and Kay
2934 )o

RESULTS. _
Of tho peven cows in which prepartun milking was reactiged
wmmua@mmqmﬂmwmmmm




COMPARISON OF PREPARTUM MILKED AND
NORMAL. Letr CALF COWS
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period. Five of the covs gave nogligible quantities of milk. . i

 preparbun despite liberal feoding and frequent stripping of the udder,

:Emwmaeﬁwmamemmmmamﬁmlﬂth

| that obtained in the study of novmal cows at calving, Accovdingly |
!‘hhe regults from thess animals have not been presented, The other |
im eowe which gave negligible quantitics of milk prepartum .
develpped clindeal milk fever, The data from these animale ave
;:ruminthemct&méswﬁadtothuswﬂyafelmmmaaof !
(milk fover,

Two cows gave ap reclable quantibies of ailk during the
preparbun periods Bpth these animals were at thedr fourth |
parturition, Oow mumber 1 pave & total of 82,72 kg. milk during the
prepartun porioed, and Oow mumber 2 a total of 46,86 kg I

mmmmmmmmmmmammmm'
in Table 17 (Appendix T, pecvit), end for the milk analyses in Table
18 (Appendin I, pe xviil)e Figuve 8 shows the mean date for serum '
Mmemmmmmmammw&%md@n 4
‘obtained from the € normel fourth calf animals whieh wope used in the
investigntion deseribed in Fart 1 of this Section. The histogran
showa the mean daily emcretion of calcium in the milk during the proe
!Mmpeﬂaﬂfnrthahnm- Flgure © 48 o oimilay gragh for |
| plasma inorganto phosphate and Figure 10 for serun magnesimm, The
|Wimmmﬁmﬁmmnmmtbmﬂ®taﬂum
quantities secroted vere so amall,

Great care mist be exercised in drawing conclusions fvom
ithmanm:ltn ag only two couws ave involved. The results ave, ;
‘hovevor, consistent for the two animals studied,

|




| - |
| showed & gradunl M1l dwsing the lsst 56 daye prevertum, cow |

|
|

mwmwmmmmmmmm
peen in novmal postpartum milled cowss the prepartum milked cows

incident with the rise fn the lovel of milk seevetion. The
recovery phase in the postpartim pevied wme deleyed 4n the preparim
milked cove as coupered vith the nommal cowss espocialiywe this
in the case of plasm Snorganie phosphatos
milked cows tended to comencs earlier and to be move vestvained
than in normel cows of the sane ages

8o far as they go; the vesults suggest that the artifieial
indtiation of lastation befare parturition does have an effech on
the levels of Wlood calefum end inomgenie phosphate, The results do
not agres with those of Auerican vorlews who have fomd no appevent

19 cosinoident with, and proportional to, the »ige in the level of
18 being dopleted by the domands of lastations Within its Limits,
thepefore, the ovidente supports the theary that drainage into the
ailk 4 the cause of the fall in these elements &b norwal

Vo definite opinion ean be expregsed on the influence of
- prepavtun milldng on the inoldence of milk fever, In this
conmention, hovewer, 1t i of indovest to note that the two piree
et milked cows showed lovels of caloiun and incvgenis phosphete

=

650 |




wmmmwwmmmmavmmmm

wmmmmﬁﬁmtmwwmlmhm |

mtmpwﬂndmmmim.. Such evidenge would tend to |
suggest that rwepartui milking increased the Lilelihood of milk
demlom. On the other hand 1% night be avgued that pree
mm,_wmﬁmﬂmumwmmwmm
WM&!&'M mwmnmmm.w
mm'ummham«;@mmmm

mmm&wmmmmzanmmyﬂw 0886, |

u%mtzwly, thn gradual change may dlow the mobilieation

umumma ﬂmhmmm,mmmmmh&am

w‘m_mmmmwmwmwm
fover ooourss The ansver to these questions depends on further
mtmmm; it doas oeen that the detalled sbwly of prepartum
mmmummemmmwmm
fovers

Iaomen,itmthemmwtwmm
mﬂm&mm@hﬂgﬁtﬂﬂamﬁm. Wm%
mmwmumwumamwmm
mhm




Qﬁeemlmmmlaft}w‘lﬂderﬁmammm |
provides a method of ellowing parturition to take plase withoub the
concurrent complication of the onset of milk gecrction, In the
study of the blood chemistry et perturitieon, thevefore, mastectomy |
provides a ‘possible means of diffeventiating the changes
assoclated with thé aet of parturition per se; from those :'
assaoiatéti with the onset of milk secvetion,

Two reports have appesved in the literature on the effeet
of masbectomy on the blood caleium and inorpenie phosphate at
parturition, Wilsom and Hart { 1032 ) studded the effect of
mastactw on one parturient ggaj!'..'- They found thot the gemum
caledum stayed level at parturition, Plasme inmorganic phosphate
dropped from a prepartun le¥el of 7.66 mgmn, to 5,59 mgm, per cent af
parturition, This weg failwad by a mavked rise to 11,52 mgm. per
cent, one day effer parturition.

When the present imvestigation was gtarted no reports had |
appeared in the literature cn the effects of mastectomy on the |
Blood chemistry of parturient cows, Nisdermeder, Smith and |

I

Whitehadr ( 1949 ) have since veported a controlled emperiment on ‘

the effect of mastestomy on the blood caleium, magnesium, inorganie ‘
phogphate and plasma fat in eight parturitions in five cows, These |

workers reported that mastectomised cows shiwed only a very sligh ‘

i.
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drop in serum caledum and plagma fab ab parturitions The rise in
ande phoaphate wag veported as falling ab parturition in both |
mastectomiged and nauval cows with s alightly swellel decrcage in

the mastectonised animels, l
Materials and Methods,

performed a8 described by Frank ( 1944 ), under intvavenous chlewal
wuwmm.mmwamapmﬂmwmm

wognante

frequency & blood sampling vas adophed as was used in the atuddes
of nowmal covs ab parturition, The nomal parturient covs cen b
meumwmaadﬁemﬁnammm
ummaytham:

Gow mumber 1 wes a thind colf animaly cow number 2 & gecond
calf animal, kmmwmmsmmmwm
parturition wvas wlmoun but it vas at leagt the fourth,

mzmmmmmwmmmmmmm
with the mean data for three novsal perburient cowsy vizs Cows
mubar 53, 55 and 26s These cows were ghoson because they wore

&0y



FIGURE 11 BLOOD CALCIU”, MAGNESIUM amnp INORGANIC PHOSPHATE IN
5 " MASTECTOMISED COWS
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|

cemparable in mmber of calving with the mastectomized cows, and 1|
because they had & similar mmber of samples available, In order to
avoid undue blag,; only period containing samples from at least two |

of the three cows in eagh group, have been plotted on Figure 12 ‘

Ll g
Study of Figure 11 shows that all three 'aawa&idﬁhwaémp%

in the level of serum caleivm ab parmmlon. The fall wag,
however, very slight and was follovsd imiedistely after parturition
by 2 vise in the level of serum caleiumy The postpartum rise was
most marked in Cow 3 which showed & rise fiem 9,30 mems ot calving
to 10,30 mgns at & hours postpartume

Comparison of the mean data for mastectomised cows with the
mean data for nowmal cows (Figure 12) shows that the fall in gerum
caleivm ab parturition was smaller in maghectomised cowss The main
difference between the two groups was evident in the postpartum
periods In normal cows the lowered level of serum ealehml
persisted until 3«4 daya poatpamﬁ, while in magtectomiged cows the
prepartim level had been regained by & hours postpertume

In this constitutent the changes associated with normal
parturition were almost completely abolished, In Cows 1 and 2 ‘there

was a very slight rise in the level of sermm magnesium ab
parburitions

Study of Mgure 11 ghows that, in all three magtectomised
¢ows, there was a fall in the level of this congbituent around
parturition, In Cow 1 the lowest point was reached &% 2 hours

prepartum, 4% Sow £ and 4 -hours poatpaiton, and dn Sor 3 ob ealving,
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Cow 3 showed a marked transiont rise in inovganic phosphete in the 1

| %o 2 day prepartum period, Tho Lmediste pestpartim peviod was |
| mavked in all three cows by & rise in the level of plamme inomganie

: hﬂmmmt

| both studies a fall 4n plasme dnovpanic phesphate ab parturition

| in the cows studied dn the progent investigation, A pimilar, bub
| 8lightly less well marked, tendency is evident 4n tho date of

phogphate, Inem 1 ond 2 the level roge imrediately after calving
to vreach and maintain a leveR higher than in the prepartum peried,

Oow 3 showed a smaller vise in the immediate postparbum period amd |
Mammmmmé;amMMWatml

A conparisen of the mean date for the two growss of covs
(Piguro 12) shovs that tho behaviowr of plasma dnovganie phosphate
vas similer n the two groups in the perded irmediately awoumd |
parturition, The fall in the masteotoeiised covs tended to be |
slightly smaller and the rise following ealving $o be alightly move
vapids It will be noted, however, thab, vhile magtoctomised covs |
showéd & higher level in the later postpartum period, novmal cows |
shoved & level Jover than in the prejartum perieds |

In goneral the romults of the investigation agres with those
of fi:adermoler ot als { 1949 )o The fall in hlood caleium has been
slightly grester in this study. Niddermeler ot als repovted no rise
in gorum magnesium at parturition in mestestonised covs while in thip
etudyaahghthntdeﬁnit;ﬁaatomkmuinmmm. In

alightly less in magtoctomimed cows than in novml eows, hag boen
observed, The postpertium rise in incrgenic phosphate was nore vapid




et ale, although they do vol comment en this aspect, Wilgon and }
Hart ( 1932 ) also reported = rapid rise in the postpartum level of
dporgants phespite fn Whely sboly of wis masbestontued grats The |
tendency for plasma inorganic ohosvhabe to atiain a higher level ‘
in the postpartum perdod es eompared with the prepartum perled, is l
not evident in the data presented by Niedermeder et al., except in '[
the case of two cowse

The results of these studiofl on mastectomised cows suggest |
that the onget of milk secretion is the major factor in producing
the drop in serya caleium in normel cows at parturition,

Two posslble explanations of the diminution of the fall in
serum caleium in mestectoniged cows present themselves. ﬁr_aﬁy,l
it could be ergued that the dimimition in the fall in serum ecaleium
is due to the sbolition of hormonal or nervous mechanisma normelly
operating from the vider at parturition, Theve 48 no evidence,
however, that the udder has any endocrine fmotion, With regm-a 0
nerve mechanismg, it is well lmown that nerve reflexes, ors.g:!.naﬁng
in the udder and acting via the posterior pituitary; arve
mm in the phenomenon of the "let dom® of nillk, Theve is no
evidence that thess mechanisms are asspeisted directly with the
control of mineral metabolism,

Secondly, &t i possible that the dimimution of tho fall in |
serun calelun in mastectomised cows is due %o the abolition of the
drain in blood caleium vesulting from the onset of milk seeretion,
This seems the more ratienal explapdtion, As will be showm later,
a good deal of experimentel evidense has accumulated suggesting
that milk secretion does have an influence on the level of serum




ealotm, |
While drain of caledum into the milk appears to be the |
mafor fastor in causing the fell in e calelus ot calving, |
the Saot that a slight fil still perslets efbor canlote vesoval |
«m wider, indisates thet 1% ds vob tho only fastor fnvolvade
| mwmtmw%mwmwm
mm&mﬁﬁmwmww
s supgesitn that seran calefun and wegnesion ere in
mmmm wmwmmmw
| o ik
i s mmmgammmwumﬂmﬁ
- wﬁmmmmasmm. This supports the
| puggestion ibds du Parb 1 that the level of incrganis ghosphute 8
direstly influsnced by tho avh of parburibion, Neldermeler ob &ls
i - suggout that the exereiss Lnvoived 4 parturition may contriiube |
; %o tie arop ininewgunds phospistas They quote In support of dide
| suggestion the findings of Palmer, Cunninghes end Beldes { 1920 ),
nimtten afber exvéise, foliowed by a distinct decresse which
pevaisted for at loost 2 hours after aweroises These changss
| «mmw?wwmmwwmmﬁ%mm&?
game pattern e o cbserved in megtectomived oo normal cous, Further,
Germdl) and Ribedwo (1933 ) have peporied no chengs in plaewa lne
' ovganto hoaphate 4 man and dog o6 Yhe tesult of sovere emereiscs
| If exereise were the enly fagter irvelved 3t fw lilely thab
gimilay changon weltld be cbeewved ob parburition in ether spocisss
The changes cbeepved in inorpanic phosphate ab parturition i women
" (Oberts and Plass 1932 ) have been very alight and teansitorys Ml

W e e L = -

e e

—r————

o 1 A .
F"‘\ N NS ¥e » £y




and BLLL ( 2932 ) have cbserved o slight vise in dnovganie
phosphate during the laber stages of weguney in wema, veaoking
& peak ab delivery; follewed by & siweh decling, This ds the
reverse of Hlie findings of van Lendinghang lNenderson and Boling
"tzwwhonmaammmmwmmmmu
phosphate 48 hoifers uith advancing gestation, It 4s also the
voverse of the well established finding of a fall in the level of
inorganie shosphate at calving in cattlo, i

. The fact that similoy changes have not been recceded in
 other specics makes 4% unlikely that exerolee 45 a major cause of -
tho changes 4n inorpenic phosphote at ealving dn norna) end
nastectonised covss That the fall ds not duo mercly o a
transference of inowganic to organte phosghote in the Mlood is shom
by the findings of Moodie ( 1952 ) who has vecorded & £a31 dn the
total blood phosphate in these mastoctomised couse

Amamwmmammmmm
| sugesting that the drair of calelun into the colostrum i & major
_mmmmmwmmmwmm
serturitions . 2

The nost divect ovidence in support of this hypothesis ds
given by the emperiments of Niedermofer ob al. ( 1949 ) on
nastectonised cowse Thelr £indings in respoet of semum calelunm have
boon largely confimmed in this study, Gomplomontary ovidence
tonding to edd weight to the Shoory hag elso boen fartheoming in




|mmtyaaw mmaammmmgamh{ 1948 ) reported higher
|tmnmrm11waia of goryn calﬂmatwdawpoatmfonm
an initial drop abt calving, in ecous vhich were not millted aftey
pavburition, They veporbed that the highest levels occurved at the
tine of greatest intrananmayy prossurcs. Meveor ot als ( 1949 )
peporbed that the interruption of milking for a 10 day pevied during
logtation resultdd in 6 oignificont elovation of serm calelusie

The finding in this study that the £all 4n sermum colefun ab
pavturition is moot newled in cows which have reached tho peak of
thole milk wroduction, also given dndivect support to the WHJ
Frather support s piven by the foet had in the two prepartun
| milked eove which gave spprecioble quantities of millk befove calving,

tho lovel of celelum soorodion in the wilk, and in comtrast to the |
alwupt Call in somm calofun seen in normel cowss As has boon
pointed oub befeve, however, great cave must be teken in argulng beo
 feveibly from this limited date, cspocielly o it o in |
contradiotion to Anorican vesults which, while they ave less
mhmmormdmmm,mmmm
wm&m ' :
mmwmnm&mm,m,a
| does seem probeble that the drain of calefum into the colostmum is
the matn couse of the lowering of blood calofum dn novmal ecews ot
parturitions
¥ s 50 e notbph e’ hypothsatiny Vhleh sesis vessstsbls; that
milk Pover i an emnggeration of the noymel physiclogicsl changes
assoclated vith rarturition, 1t fo clear that the dvain of coleiwn

the. permum. caleiun showed & gradusl fall co-incident with the rise dn |




fyom the blood into the milk 4s ome of the major Sactors in the
actiology of milk fovers That it 4o not the only faster io otvicus |
| frem the faot that; 47 4% wore, every heavy milldng cow would bo ‘|
| subject to the disease ao wes pointed out by Grelg ( 1930a )e Hibke
et als ( 1946 ) have shown that the cologteum of cous developing |
milk fover o ne higher in caleium content than the colostyua of 1
nowml couse Those workors heve also sheun { Hibbe, Pounden and
Krouss 1951 ) that milk fover cages secyete no move solostvum then
normal cowse It 45 loglcal to avsume, thorefove, ss in suggested
mmmam,tls&)mtmmmnwmmwmﬁ
 which dovelop milk fover and those which do nob, 1108 4n & ALffeorence .'
in the fumetdoning of the caleium regulating mechanioms, |

The evidence repulting from the present study suggests that
| the mechantomy contwalling tho mobillsation of calolwm besomo
progrosoively imsairved with eash succeoding parturitions A point io |
‘roachod, usually after the tiind or aubsequent pertarition vhon, n
& proportdon of animals, tho moshenims fadl %o counteract the fall in |
blood calefum wosulting from the demands of milk seewution, vwith the
ropult thot elinieal milk fevor ommucts

Ward, Blosser ard Adans { 1952 ) have vocently veporied the
resulte of a study vhich may holp to elucidate the csuses of the
progressive inorenss, with advencing age, in the megnitude of the
changes in serum caleiun in parturisnt cows. Those workers conducted
complote ealeiun balance stuiies 0.8 dintted muber of eows for a
| pertod of thveo weels beforo, and throe el after partwitions
Pour groups of cows were uged vize primipaveus Jorsey cous, mature
nopmally calving Jorpey cowsgy mature nomally calving Cuornsey and




: uholanfthecmzmmmws e two groups of matire

Holetein cove, end mature Jorsey cows whieh developed milk fevere
The cows subsequently developing milk fover were found %o be ina
aéfmmy end conbistently negetive calelun balanes tivoughout the

normolly aal.'ﬁng cows wore in ebborderling mlcimbalmmw
mmmmmwammwmmmnm
alwingg the primipevous cows remained in a definitely and
mstmm pnal:b:l:w coleion balance during the propartum pepied
mmwmaaamwawuwzmmm
' Thege results sugpest that the fallure of maturo animals to
aobilise ealeftn ag quickly a8 young aninals, and thus to counboract|
the Zailing Blood caloiua level, nay bo asscolated ith deplotion of|
the body veserves rosulting fPem & prolonged negative calelum balancos
Tn this commoeticn the wecent study of Thomas, Iitovits, Rnl
and Geschickter ( 1952 ) on the time distributicn of intvevencusly
injocted radiccalcium ( caleium 45 ) may be of pome significancos
In o comparison of youmg and adult vebbite injocted inteevencusly
vith very emall quantities of caleium 45 these workers found that the
rate of bone uptalte of 4ho injected cdlelm was aprodrately 69 pew
cont of the injetted dose for young enimals, end 41 per cont for the
adults, in four hourgs Thoy sdint out that She upteke of calelum by
the bones st be 4n the nature of an exshenge process as the vate of
uptalie 48 far oo rapdd to be explained ag e growth rwecoss in the
mmwmmmmm They thevefore suggest that the
@10%cronce in nagnitude of the upteke By the bones in young and adult
animals could bo explained in terms of a d!fferonce in "effective
bone area® ocvallable fop exchange In the two age groupse




While 4% 4 dangevous o avrguo twamlog from zebbite to
oattle, the apparent sbility of young detdyy o@ﬂa te mobiliee
ecalciun more reaiily than clder mtt&eemﬁdbewmimd_w _
postulating & similap difference in ®effective bone avea” aveilable
for intorchange of ealetum betuoon tho bloed and the bomy reservoss
Experinents on cattle with radiosalefum, depigned to test thia ..
suggestion would seen to offer e hopeful line of future rescarchs |

mmmmwmmwm@mﬁe .

phosphate fron & fell at calving to o rise mmmmm'

has sugpested that the changes in M@me phmmammm |
intinately associsted with the act of parturition per ge m id
the changes in serunm calolum, msmaasmmmwwam
that changes. in the level of inorganie phosphate perelst in
parturdent pastotomised cows, That milk seeretion does have en
effeot on tho level of plasme Mmﬁq phosphate de, Mr» ' !
gugrepted by the fact thot normel control eows showed a lower level |
ef inorgardc rvhosphate in ma. postpartum period as gompered %o the
propartim perdod, vhile in mestectonised eows the opposite wee the
cago 4.0, the level was highor in the postpartum than dn tie -
~ preparium perd.ods Thie higher lovel of inwgénic phosphate
following calving in the nastectomised cows may be explaiped by the
cespation of the demands of the growing foetus, and the abam nf
the demands of lootaticns mnmmofmmmmm
phosphate in the two prepartum milled cown which gave aprreociable
quantitios of milk 'bm ecalving, also mppwba the hypsthogls that
milk socretion plays scme part in influsncing the inorianic ;mpmd
lavel at parturition.

The Zindines of Ward ot al. ( 1952 ) on the calclum balance




of primipayous cows may bo of some aignificance in axplaining the
pecondory fall in inorpanic phosphate which ecours in fivet calf
aninals follawing the marded inttiel rise aftor calving (Figure 6).
Thds secondary fel) in fivot calf aninels cceurs about @ day after
the period whem, acoerding to Werd ot el primiperous anivmals go
into & negative caleium balance; and mey posedbly bo related to @
pimilar change in the phesphate balemses |

The resulty obtained in the stufy of serun mognesium in
normal, prepartun milked, and mestoctomiged cows econfirm the well
recognised inverss relationship nermally existing betwsen sorum
cala&manﬁmmﬂ.m In these animals the lovel of sormm
caleium appears to bo the primavy determining factor, and the
magnitude of the vise in serum magmesim appears, in generel, to be
;amﬁeeum,ﬁ_tmmmﬁ'nfmmﬁiﬁnwm‘ng |

In conclusion 4t may ke said that 4% S0 wnlikely thet the
fundamental cause of milk fever will be ascertained uwmbil moro ig
Inown eoncerning tho contwol of the blood caleium in the bovine,
and the factove which infousnce 4t A point whieh shoudd be borne in
mind 10 that the stuly of the calclum wregulating mechaniems in obher
aninals may nbt necossarily be of much assistance, ea A% i doubtful
12 o disense gtriotly compeveble with milk fover cccurs in sry ondmel
| Bpert frem the cow and the ewes Milk fever has besn comuonly
dlagnosed in the sear, bud Hogg { 1952 ) has recently cast doubts on
vhother the condition doce in faet ccour in this speeles, and the |
.| auther's clinical experience tends o confirm these suspleloane I% |
may be that the highor level of milk seeretion in rundnesrbo
rarticulorly the dajry cow, ip sufficlent to account for the

‘_




ooourzence of the digease, On the cther hend, % s pooedlls 4hat in
eddition thero may be posularitdes in the salelum veguwloting
mechaniems in mminante, vhich have a beering on the cousation of
nilk fover,

1

#'m'masmmmimhaemm@m
W.mwmmmwmmmmm
m,mm,mmwm.mum
prepartun il 14 days postparbume

2 Hormal eows showed o elgeificent deorsase in the level
of serum calodum ot colvings The fall commenced abowd 12 4o 24 houwrs
bofore ealving, and contined postpartun to resch a ninimm level ot
about 24 hours after calvings m.ewafifmwbmm;m
%o normal levels ot about 3 bo 7 daye postpevtum. lLinited chems
mmmmwMMsmmtmmwﬁ
mm&mam@mﬁwne@,wmmm,mmm'
in cows milked only after parturitfons Tho fell in serum calefun
tonded 0 co-incide with the incvease dn the level of seoretion of
calotum in the nilk, In neptectonised oaws the £a1l in pewm calelum
88 parturition was groatly dintnished in eemparisen with nowsal ecws

of the gsmo age. It 4o concluded that the drein of caleiun fyom the |
bilood to the colostmm is o major facter in preducing the fall in
gerun calelum et parturition in nemel couts ‘
3. Hoimal oous ehoved & significunt incrosse in the Jovel
of sorum nagnesium et jarturition, lmmdly inverse 4o the dogresse in
| gerum caledim, rﬁémmammnmmmmwm




| the lovel of plasna inorganic phoephate so hat lovels tbove the jwes

| about 8 hours pootoevtime In prepartu
sotum mogneniun tonded to comence envlier, and %o be meve
sustained, then in cous nilked cnly vostpnetunm, Mwwangmwﬁ
teanslient changes weve obsorved in serum mognesiun in maptectonise
| ooup ot parturitions The changes 28 sewum megnosium dn novesl com
at parturition ave pegarded as beling seccndury to a edinayy change in
he Nommal vowe showed a ofgnificant decvense in the level
of plesma dmorponic phosphote at parturitions The foll comenced |
sotie 12 S0 24 hours before canlving. Parturition vas Sollowed by an |
1me@inte yoversal of the trend so that at 8 houps pootpertun the
peak ot 8 hours postiarbn was suctested by & secondavy £all to 2
WBW%&W’MMWaMMNmmﬁ i
folloved Yy o coconfory P01l po that from 3 to 7 days postpavbum the
lovels in fivet cal? anirals were lower than fn the othor grounse
In prepartum milked covs the behavieuy of plamma ncrganie
phogsrhate wap sinline o that of sorum calolm 1.0., theve wos a
gradual fall during the svepartan perdod oo-incident with the rise in
the lovel of phosphato secretion in the milk, Ih mestootoniced cove
plosme dncrgenie phogphate showed o dooveans at celving which wes i
almost ag preat as bheb seon in nowmnl covs bE the same apee The
postpertim perled was tovked in mstectonised covs by o pepid ¥iso in

sovrbum values were attalinod.
The £231 in plasm dnovganis phosphate seonsto be Bore intine
ately npsocinted with the act of porturition then 4t is with the
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onget of milk seoretion, although the evidenve does suggest
mummmpzmmmsnmmmufmmm
ghosphate a% parturition. |

56 Tn nowuad Gous the changes in oY1 thees oastituents
became ywogreseively more mavied with oach susceeding |
parturitions |

6s During the investigatien of normal cows eb
parturition tuo cous vero oncounbered which appeaved to be
showing "borderline® aymptoms of milk fever, with spontaneous
rocovery. '

¥ The results of the investigabion support the

hypothesta that mill fover ean be vegerded as o pathologiosl
parturitions Tt has hoen comoluded thet the drein in calefum
gron the blood o tho colostrum is @ majer faster in profuoing
tho fall dn semm calotun ot parturition in novmed ooves I
the hypothests that milk fevor is an emggeration of the |
normel changes is ascoptedy it follevs that the dvatndn
| cllotum n the eolosteum 16 & mejor factor i tho asticlogy of |
‘milk fevors It is olwious thet thie cemmot be the enly factor,
nd 1t 45 suggested that elinios) Witk faver may bo the resuld
of a progreseive interforence with the mobilisution of calefum
such ag would result fvom & progreseive deevease in the
availability of ealedum in the body vesswwes,




R ODICT 700
mmmm«mmasmmmi
widely employed dn milk fover thevapys Caloium boroplucenate i the |
thnmwmmwm,mtwmam‘
of four punses given intravenously, although there has been , tondency
!mwmwmmm; wmmm |
"mdmaaofmphm UMWEDB y Sroquently thiren oumees intravencusly
|end three ocunces subcutancouslye

| Durlng the tnvestigation of the effect of tveatment bf elinieel
ma@mﬁ&fmbyﬁwintmmﬂnjenﬂmaﬁwk&m

| borogluconate, described in Section 3, it wns obeerved that the
|injection o? calotun vos alnoet inverishly foliewed by o rise in the

|

|lovel of serun mognopium, It wae docdded o ae 4F theso effegts
ocourred in novmal parturient and noneperturdent couss

| Oraige { 1947 ) stated that the intravenous injection of
ealotun glucenate was followed in parturdent cows by & wise in the
|1we‘l.nft.'ha blood Inowpende phosphate, and in poneparturient cous by
@ £a1 4n the lovel of thic constituent, He claimed that dn nonw
parturdont cows artificolly Palialinised” by the ovel administvetion
of sodlum carbonate, coleiunm injection was folloved by a wise in the

|2ovel of plasma dnowgerite phoophate, and feequently by o fall In the

82,




level of btlood inorganic phosphates Ho called this phencmencn
Prhopphorus Reversal” and regerded 2% as evidence &n favour of his
wnoopbion of sdik fover ns o parturient alkelosios

 Alleroft ( 194%) hes studied the offects of intravenous and
subsutaneoun fnjections of caleliunm and magnesium salis in normol
cattle, Ho did wot study the effests of these salts on the Blood
phogphate lovelss

In vecont yoavrs Baviter ( 1948 ) hos advocated the use of asid

sodim phosphate along with calefun borogluccnate in the treatoent of
millk fovor, and hes claimed a wedustion in the ineidence of relapses

found in the literature on the offects of injeotion of acld podium
vhosrhate dn rundnants, As thero s ovidense { Binger 1917, Tiedall
1922 ) %hat in dopsy the injection of this selt vosulte in o fall in
the lovel of serun ctlefunm, i% was decided to ntudy the effect of
injections of the gelt in normel parturient and nom-parturient cowse

a—mmmuftheeﬂe@aﬁhasammmmw
a) four ounces of caleium beropluccnate (equivalent o 8400 ge Ca)y
and b) two ounces of aeid sodium phosphate (mimuos,mg.:&
|ond 11,30 g, P.) on the lovels of e caleium and ragrogive and
plasne inovgante poehate in six parturient and olx nen-parturdent
cous, The cowe used wore noymel enimals on the Filold Gtation of the
Votorinary Schoole

_ The noneparturfent cous used in this emporiment

& minimm poried of six wesks, The exporimente
weve carried out vithin a malmum perded of £ifteen hours after
calvinge Th wap folt that a slight steggering of the time of

following treatment Yy the use of this therapye Mo reports have been




3 mﬁngmmsemammmm uwae amhm.éztha

with & naximm of twelve howrn mam of one houps

‘dfetilled vater and wero injocted dnto the Jugular veln by gravity,

injootion relative %o ealving, woeuld be an adwenbage, as this would
tend to cancel out the offect of dny consistont changes in the

| levela'of the blood frections which might nowmally be ocouwrving

gt this tine, The changes vopulting from the infecbions would ‘
thepefore bo more ceslly vecopmised, To the caso of the six l

wammﬂaﬁsmﬂmwﬁwm Forﬁrem

using a ®flutber w!.w" injestion apravatus, Mm muxﬂeﬁ
about five to ten mimmboss mmmwmmm
the nocdlo, The majerity of the posteinjestion samplos were talen
fron tho mevmezy vela, T2 posteinjection sanples were taken fren the
Juguler vein, the veln oppostte %o ths oo used for infovtlon vas |
takon,y to avold ony mur nteninetien of the noedle by the ine.
Jooted solution, i E
Pmmmmmmumm,som,
1w,zham,4hm,6msmmwsfmmmm

Tmmmm@wm“mmmm
Mothods®

Tho complote data for scrum caloium, mmmhﬁmﬂphm

|
|



THE EFFECT OF INTRAVENOUS INTECTION OF [eoz.CALCIUM |

FIGURE 13 - BOROGLUCONATE. IN PARTURIENT AND NON-PARTURIENT
COWS
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-mmmwwmwmmmmm;mm

dnorganie phosphate, vesultdng fven this experinent exe jwosentod
in Tahles ﬂ,.‘%mﬁ%(aﬁwa, ppestid ond m:id)e The meen
data for the two groups of cows ave shoun in Mguwre 13e

Flguve 13 shows that the rise in serum calelum wodused by the
intvavenous injection of 4 osge of caleiun bevogluo
apirenimately the seme megnitude dn parturient and noneperburient
oowse The averape lovel 15 minubes after injection was about 18 meme
and the minimm 16,00 ngne The subsequent full vas losely parailel
in the two groups, with a slightly quicker fall in the povturient
mmmmwmmmmmemm
mmmsfmmwmmamwmgmmm,
had ecmplotely disappoared by ten hours postwinjocticne

There weve, therefore, no appavent difPerenses in botwoen
artupfent and nonepariuriont cowe in tho bohaviour of gorum colofum,
following the intvavencus injoetien of caleium hovoglucenates

rhmmammmmmmmmwm
mmmwmwmmmmm. CGomparisen of the

moans, howover, showed Mthafaxlmmmmtimhai@iﬂeaﬁ.'

and monepertpriont cows, The phospliate lovel reached its namimm
en the average, e hour afber injegtion, although there vas a
certain ancunt of vardation in individunl enlmls, After tho peak
at one hour the phosphate lovel fall to pwe-infection levels ab
about the sixth houvs .

Tho vige in the inowganic phosphmte level ves geater in the
parturdent than in the nonepertuviont group, Analysis of the date
{ ¢ tost ) chowed that, in paviuriont animals, theve was & highly




[Mmmm&%&tmwwhmw

aiwmmmatatm)mmmﬁutmmmwm
mmxsatwmm.mmmmzmmmmtmnm
agmmmm(atsﬁ)mmwmmumiwﬂ. |
mrmsnm@m phesphate 4n nonepasturient cows vas nob
g0 neavrlhods .ﬁml.yeia ohowed that it was not ai@iﬂ.m.
mww&wmmmmmma&wa,

gm)mmmmmmmmamm&

Mam&%&ﬁhﬁwm Mwwﬁl;ahmnﬂa!'&mm
Lﬂemmsmmuummn.mmmmmmmmﬂg
Mmfﬂlmedlvawbadw%a.mm,atmwm
~ infootion, mechwmﬁmw@mmemmm
of Geld mgme i high for o parturient cow, This s mrobebly due to :
mmmt,acmmozmmm,mmmmm *
aamhmn-s. aoﬁmtthamaaﬁmﬁelewlmmwmmmw
ﬁmnmlpeatmmm, 33 wbanﬂa&t&mtdmg&mthehﬁgh
wmmnfmm‘mmw.mmmmMam
folloving celofun injection,

hmwmﬁmeMamuM'
phoaphate level was not 8o conaistent, Two cows, C & and 6 21
showed a twensient fall in imovgante phosshate folloving calelum
injostion, One oow, 0 22, showed an ahnormally low inowganic
phate lovel throughout the smperdmente
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The complete data for serun caledum, serum magnesium m
plasna inorganic phosphate, resulting from this experiment awe
mmmmwmea%zswz&uwsa,mwm
wdil)e The mean data for the two grouns of cows eve showm in
Pigare lde

Study of the deta showe that the injoction of 2 oze, of
acid sodium phogphate resulied in an immediato rise in the lovel
of plasne inorganie phosphate, The rise wes slightly more
mavked in the nemeparturient cows, in kecping with the higher
initdsl lovels in these animels, The mean lovel at 15 mimibes
posteinjoction wvas 12,88 ngme in parturient cove and 14,97 ngn.
in noneparturient cova, ?_hahagmmmmammso
mgne in o noneparturient cow, and the smallest rise was to
8477 ngny in o parturient animel, The posteinjection rise vas
followed by & rapld fell so that normel lovels were regeined abaub
aix hours posteinjootion, In parturient cous, however, the
levele tended to vemain slightly above their pre-injection
levels oven at 10 hours post-injection, This was undoubbedly
dup to the low initial levels in these cous, and to the fact
that the level would nermally be rising at this timee

Honmparturient cown had regeined thelr preeinjection
Jovels by 10 hours posteinjection, with the exception of cow
P 12 vhich ghiwed an initial level of 415 mgnes and o level gt
10 hours after injecticn of 7427 mgne This canmot be aseribed
divectly %o the phosphate injection, however, as the lovels at
four and iz hours post-injeetion were lower than the 10 houy
posteinjoction levels GOow P 11 showed e very rapid fall in the

87,




: -ﬂf‘bhephonpmteaﬂm. mmmmmwm

|edgnificant fall ( at 5 ) in semm um!n mu-m eous

phosphate level, with a level at 2 hours Meﬁmm
than the m»-weeﬁm lavels

It appears, thevefore, thot the rlse in the lowol of
plagme inorganie phesphate produced by the injection of 2 onse
eold soddum phosphate persists, on the average, for ofx hours,
In some cows, however, elimination of the injected phoephate may
bo extremely rapide

The injection of acld sodium phosphate was mma,'an
both parturient end noneparturient cous, by o fall in the level
of sewm coledum, -mmmahmmwsanwwww
1m.wm1ummmmmmmmm

uﬁwcfl.ﬁ)m.mﬁmaﬂa‘* about one to two hours

mwmmmmmmmumeum
MMMMMmlewl%mmwwmmh
~'Gomperison of the means showed that there vas a

15 nimsbes after injection, and o highly significant fall

( ot 1% ) vhen the renainder of the perleds vere conpered vith
the pre-injection lovels, In notwparturient covs all the poste
injeotion periods showed & highly edenificant £a12 { at 1% )
in semm calofum when oempaved with the presinjection levels,
Apart fecm the fact that, as i to be expested, the
lovels of serm caleium vere lower in the pavturiont than in the
ronmparturient- group, there were no significant differences
mmmmmmwmm

Study of the data for inflividual snimals shows that the
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tendency for o £ald fn serun celoium vag consistemt, The
‘maminum doprasaion produced wthe phopphate injeetion in on
individual cow was 2,35 ngie in the nomwperturiont eow ¥ 7,
mmmmlmm iuthspmimtmfﬂm

Mumpmmml’ﬁn

. 'rhé_mmnrz ous. acld sodlum phosphate prodused

1o  Ooladun Boroclucenatia The results indicate
mmmummmwﬁmm
injostion of four ounces of calolun boreglucenate s of very
mmm,mmmmmmmmmsm In
both groups the serm caleium hed peturned to 4%e preeinjoction
lovel some six bo ten hours following injections These regulis
agreo writh Shose of Allaroft { 1947 ) and, in this vespeot, vith
thost of Gratge ( 1947 ) who found thet the:sem calolun had
returned to 4te yre-injostion lovel by 24 hourp after injostion,
mmmmmmamumm
Injection, mmmmwmwmwem
mwmtmmormmmmzmam
injection of coledun with & suboutancous injection, as is
mw&mwmmmwmwm_
fover, 1o a sound onse o5 '
NMMﬁmmMW‘anm
mmmmeW-mmmww




{ 1947 )» This s another emample of the reeippocal behaviowr
wmmm-wmmmnmmmmcm
by & distinet dncresse in the eonsentration of plasgs inorganic
phogphate, In meneparturient covs this was less well mavkeds
Theeo pesulte ave in disagreenent vith those of Greige ( 1947 )
who elaims to have ohaerved & rise in plasma inorganie phosphate
in parturiont cows, and the Teverso in noneparturient cows,
although study of the data he prosents mekes ib doubtful 4f his
conclugions ave jwtifled, For instance, his cbservations on

porturient cows were nade at times varying between 11 days pres|

gamuaﬁ 20 daye postpartume This sesms t0 prosume a rather
wide interpretation of the perturient perieds The alloged

designntes ¥phosphorus vevorsal®; is ocne of the main bopes for |
' Mamdmfmm&mtm&m;

a8 he elaims %o have induced & rise in the plasme inovgenie
phosphate folloving celeium injestion in nemeparturient cows
whioh had been given sodium carbonate by cvel aduinistration,
The finding, in this study, thet enly two noneparturient cows
shoved very slight desreases in imorganic phosphate following
caloimm injoction, and that the other four slsed fuirly
distinet incveapen, eontradicte one of Oraighs mala avgmments
in favour of the allmlosis theowys _ |

. It 48 well lnown that the ocncentration of eireulating
blood caledum 18 related to the concentration of cireulating
plasme protein and plasme phosphate, and varfous atbenpts have
been made to derive guuations to express these relationshipe
( ‘Smoll 1939 ). It mcons possible that the rise in blood

phosphate following caleiun injoction 4s the result of




|mobilization of phosphate mmmmmmuwmm,

protoin - phommmum The greater increase in the
plamma fnerganis phosphate in partirlent covs folloving
mmﬁmmum probably due to the faet that the
indtial lovels are lover, and to tho fact that the lovel tends
to b inoroasing anyho in nomel parturient covs in the |
Wpﬂeﬁmmﬁ.ﬂdm”aﬁthaummmm
Wﬂmmmﬁ

nleation of Aed Sodium Fomkates The rise in the |
mwwwmmumwmmmm
injection of two ounces acld sedium phoaphate was eompletely
ammmwmmmuwmm. The resuld is
mmmmmcmummwmmw
Mwﬁwaﬁtwmﬂu&mm&mhwmgm
calotum lovel, '
| mmmmmwmmﬁarwumam
investigation vas that the injestion of eold sodim phosphate
WMMWaMwmwmmmmwm
caleiumy mmmmmmwmmm
1,50 ngme por cent, muaam:mmwmam
by Binger { 1927 ) in his experiments on doge, o found that
mmaqumwmmwwmmmumm
Mabmmm.%m&m‘mcm, The differences
oan be mplaim in terms of tha difforense in dosages In the
Wwwwtmmmwmm
tabeamtwbled.mapmwsnhamuwmm
P por Kge Another factor which mey holp to explain the
difforerce 1s that, as was polmted out by Creemveld { 193 ),
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Blﬂgb?*é Toslbe can be accounted for largely on the basis of
heeno=dilution; &n some of his ceperimonts he dnjosted
quantities of solution almost cquml %o the Blood velume of the
 doge Hoemo=dilutlon will not emplain the £611 in ser wn
calelun dn thie study as the quantity of injected sclubion
{ approxinately 16 osss ) i¢ insignificant in velation %o the
Greemvald ( 1951 ) alse pofnts out that the decrease in
geren calolum whiech follous scld sodium phosphiate injecticn, is
not necessardly dus %o any specific seblon of the P fon. He
.im demonstyatod ( Greommld 1518 ) ot injection of sodium
|eulphate yroduced quite as mavked decreases mmmmm?
of blood calelun ae d4d injoction of sodfwm phomrhatos Tisdall
( 1922 ) nad oloo coneluded thot the sodium fon wes the mowe

the Ca/P ratio in the roduction of totany following injecticn
of eoddun phoaphate soltss Sohmidt and Greenberg ( 1935 ) dn
discussing Opecmmld's cbjecticna to Binger's werk, suggest’
thet, despite his eriticism, there is ovidence of & recipvosal
rolationship botweon ealefium and incrgenie phosphates They
immm-zmemhﬁmmpmmmm

Fmtwmmmma,mwmmmm The foct tieb

mey be a vecliprocal relationship betwoon the two ions
E:mm conditions does net invelidete Greemmld's |
tion that the la don may be equelly as dmportent as the l
P fon in produsing the fall in sowum calefum vhich foliowd
injoction of acld sodium phosvhates
i So far ag the present investigotion is concernad,

|

important one, and that the Ne/fla ratiec was move dmportant than

|




thepefore, cave must be boken not to atteibute the il in
gorum calolm ddwetly and solely to the inoreased mm%#
of the blood rhosphate. It gecme equally possible, in view of
Groonwald's work, that 4%t s related to the incvenped
concentiation of the blood sediun, e to & ccsbination of the
The redustion in blood calelun would seen %o be an
apgument, sgainst the use of aold sodium phoophate as &
| supplement to ealeium therapy 4n the trostment of miik fevers
On the other hend, tho deereage is slight with the dosege
mﬁmmmmmmmmwmm
phosphate lovele '




The udder inflation ﬁmm&ofﬁlkm-moyaﬁ', a8
has been deseribed in the general Inteoductien to this thesis,
in a somevhat fortuitous menner from the udder infusion treate
ment evolved by Schmidt at the close of the 19th centwrys The
dramatic vesulte obtained with udder inflation in the trentment
of milk fever, while they stimulated a great deal of
apeculation as to ite mede of action, have not lod to much
exporiment investigetion of ite offectss ,

Dryerre and Credg ( 1925 ) 4n the paper in which they
eriginally suggested that milk fever might be velated %o
pavathyroid dysfunction, suggested that udder inflation by
inttlating powerful afforent stimuli veflexly couses an
encosoive secretion of adrenaline, and possibly prevents furbhes
calcium losss The adrenaline mow exerts ite pover of hastening
oddation, the toxing are burned up and the blood prosgure
reised,” Pollowing on the demonstrotion by Little and Upight
( 1925 ) and Dryerre and Gredg ( 1928) that milk fever was
accompanied by & hyposalcsemin, it was ghown by Dryerre and
Gredp ( 1928 ) that in olinical cames of milk fover udder
inflation wag followed by an inerease in the blood caleium.
Thoy also shoved that wider inflation caused & rige in the blood
calodun in normel lectating ewes. Fish ( 1929 ) showed that 4n
mmmsw&wmﬁmymuwdar&mmm
inorganic phosphate feaction of the blood, This has been




confizmed by Smith and Niedermeder ( 1948 ) and Niedermeler and
Smith { 1950 )¢ Tt is now woll ostabliched thot inflaticn of
the udder will raise the blood calofum amd phosphate in enimels
|affosted with milk fuver, '
Many veterinary surgeons have found that cages of milk
fever which do not respond $o caleim injewtion therapy, will
offten vospond ¢o uvider inflotion, The esact reasom for this has
not been appavents ;-
Robertaon et ale { 1948 ) and Robewtson 1949 ) found
%tanmmmwmseaofmmrmmmm
farn rosponded to ulder inflation agter showing en unsatisfactary
onse to calelum therapy. Analysis of blood somples from
thege cames puggested that the beneflolal effects of udder
inflation might be due to 4ts ability to cause a conplstent rise
in the blocd phbsphate lovel as well e in the blood coleium
level, Results obbtained in the trestmemt of clinicel cases of
A1k fover in the present investigation tended to support this
dinge ' | |
Tt was felt that o detailed sbuly of the effects of wider
nflation on the levels of caleium, megnesium, and inowgenic
mmtainmmxmamimbaarhdpmmmmngm
» inflation may be successful vhen caletum injection therapy
atles It was algo felt thet such o study might be of help in
ideting the emact mode of action of wider infintion,
It hag genevally been assumed that the main action of
inflation in valsing the bloed calofun and phosphorus ia
stopping the secvetion of these olements and in foreing then
¢ dnto the eciveulation fyoem the udders This theory vas lont
suprort by the findings of Haydem § 1927 ) and of Pish { 1928 )
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ﬂmmmemurmmwmapwinmm
of lackose, & constituent of milk not normally precent in the
blood, The theory has , however, been criticiseds For cmample
Boddde { 1949 ) hes suggested that cows which have been
ecunbent for some hours with clinfeel milk fever have |
jrosmably stopped seeroting milk, He postulsted thet udder
inflation might preduce its bemefielel effects by the jwessure

on nerve endings in the udder jrodusing renote effects through

the veleage of hormeness A similar theory has been suggested
by Green 1939 )o Smythe ( 1930 ) has postulated & memsary
hovmons, the relesse of which following udder inflation causos
a rise in blood calefume These nerve reflex and howmonal
theorles, while possible, vemain pure theeries as yeb entively
ungupported by aperinent evidence,

In this investigaticn 4% was decided to test the
wm-msmmmmwmmmnw
shosphate back inta the eiveulation, It vas argued that 42
m:wmm,mﬁmormmmmtm
vas ddstended with midk should vemult in & greater inevease
in Blood calotwn ard phosphate then fnflation of an ulder vhieh
had boen emptied of milk as complotely as possibles Moreover,
inflation of the udder of a dry nonelscbating eow ghould vesult
in no inorense, or & very slight increase; in the lovel of
bloed caledum and phosphate 4f the rise in these elements is
to efther stopping of nilk seeretion, or pushing back of oaled
and phosphate into the eircujations

As udder inflation has also heen used in the theatment of
grass totany, & condition accompaniecd Ly a hypomagnesaemis, 1%
msfaltthataaﬁﬂyeftheafﬁe‘bofmm%mmme




mwmmmmmmwm.

 The effect of uider inflation cn the serun caledun and
magnesium and plasma fnorganic phosphate was M@dmm
nmlmaar%mm A1l of the eous were ab
mwsmwmmwm

mmmwm mmmmmm»zm
uﬁmmwm“mwmﬂmmmﬁx The
mmm&mmﬁmmmmmmm
afmmmmm These covs were not milked
0t axd had ealved for &

mintmum perdod of aix woekss OF these 8 were lactabing end in|

4 of thege the wdder wap inflated ab the usual time of milldng
vithout milking out the udder before inflations In the othor
4 non-parturient lactating cows the udder was milked oub a8
completely eg possible inmediotely befowe inflatisn, Tie

In all cages the udder was inflated with aiwe The
apparatus uged consisted of a hand pump conneoted %o & teat

canule bty means of subber tubing, with an air fllter interposed

otwesn the ump and the teat cafilae

In cach case the udder vas inflatod wntil 4% had attained
| the amount of distension normall y employed in the dreatment
of olinieal casoe of milk fever by this mothode After,
inflation of cathgnarter of the udder the teat was tied with

bendage to prevent the escape of airs WWMW

ebout one hour afber the ond of inflations Thore was usually
no esoape of alr ab this tine,
Blood samplos wore collected immediately befors
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THE EFFECT OF UDDER INFLATION IN NORMAL
FIGURE IS  PARTURIENT COWS (MEAN DATA FOR ( COWS)

1"

3

SERUM CALCIUM
mgm. per {00 ml

Lozl

g5

1
ol
2z =
36,
€ E
=
<k
<
L&
2..«;5
I3
aa

2

I
E-E /’\’,/_\
20 _

=
2d
:l

£
{_Z‘?z o I 2 3 b SITRRNG 7 2 q 1o
o
@ HOURS FROM [INFLATION °




inflation, and ab 15 nimutes, 30 mimes, 1 howr, 2 hours, 4
hours, & hours and 10 hours afber the end of inflatiem, ALl
bloedampleamthismrmmmwmmmm'
vaing, '

BESULID.

Ao Hador J aflation in _ atisdent, Eenrs s

The complate deta for somm celolup, serum megnosium
ave presented in Table 27 (Appendiz 2 p, mdv,) The mean data
for the six cows are shown Figuwre 15,

The date show that udder inflation vesulted in
jarturient covs in an imediate incvesse in the level of serum
caleium, The rise was evident within 15 minutes ef inflation
and attained 4%s moximm botween 2 and 6 hours efter

Comparison of the mean pre-inflation level with the neen
wlmsmmmuhmmtﬂwnmmmﬂ
nimibes, 30 mimwtes, 1 hour and 2 hours after inflation veve
signifieantly higher ( ot 54 ) than the meen pro-inflation
level, The differences at 4 hours, 6 houre and 10 hours were
‘h!.ghly significant ( at 1% ).

The mastimum inereasc was shom by cow. U 5 t ghoue
a rise from a pre-inflation level of 7.80 mgne t0 1045 ngne
at 2 hourp after inflation.

Although there was o tendency for serum magnesium to rise
following inflation, statistical analysis showed that the rise
was not significante

There was a tendency for plasma inorganic phosphate to
inerease after udder inflations Analysis of the differences
between the megn pre-inflation lovel and the mean poste




THE EFFECT OF UDDER [NFLATION

FIGURE 16 ON NON-PARTURIENT COWS
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Inflation levels showed that at 15 minubtes there was &
pignificont increase { at 5% ), at 1 hour and 6 hows theve was
& highly significant inovesse { at 13 )j the lovels at 30
nimites, 2 hours, 4 hours and 10 howrs after inflation were not
significantly higher than the pre-inflation levels, This
analysis suggests that there was considerable veriation in the
behaviour of plosme incrganie phosphate following inflaticna
Study of the date for individual animels supports this, Por
exanple, Oow U 1, which had & remavkably lew pre-inflation
lovel, showed e marked insreese fmmedistely following
inflation and then a suddon £adl at 30 ninutes, and eubsequentdy
a fluctuating lovel of inorganic phosphate, In cow U 3 the
phosphate behaved in a similar mermer, except that it showed
an extremely low level at 4 hours after inflation, In cow
U 4 the level at 10 hours wes below the preeinflation level,
while in all the other cows the 10 hour poateinflation level wag
higher than the presinflation levelss In cows U 5 and U 6 the
lovels gt 10 hours were markedly higher then the pweinflation
levels,

. Be lddep Inflation in Nopenortupient Couge

The complete data for the three groups of nope
perturient covs ave shown in Tebles 26, 29 and 30 (Appendix 2,
PPe v, mxvi ond xxvid). The mean data ave presented
graphically in Pigure 164 .

The date show that udder inflaticn was followed by an
ineroage in the level of serum caleium in both groups of

lactating cowss The inorease was, however, slight and transiente

The meximm clovetion wes attained in the majority of eases
within 15 to 30 minubos after inflation, and pre-inflation
levels were regained eboudt 4 to 6 hors after inflation,




Analysis of the data for the two proups of lactating
couws showed that the imerease in perm colelunm wag not
gtatistically signiflcanty

Although the cows which were not nilled before inflation
add show a greater inorease in serum calofum than the eows which
wore milked out before inflation, the differeres ave small and
ere not ptatistically significant for the numbers of cous
involveds '
In nonelagtating cows udder inflation was followed by a
|eonsistont decldtie dn the level of serum calodun, The fall in
gorum celofom commenced fmmediately after inflation end tended
to pereist until the ond of the experiment, This foll in serun
caleiun vos significant { at 5% ) when the mean veluos for the
perdods 2 hours end 4 hours posteinflation were compaved with
the mean pre-~inflation level,
Udder inflation had m congistent or significant effeet
on pemm mognesium in any of the groups of normal none
papturdent covds

Study of the data shove that wider inflation was followed
in a1l groupe by an intresse in the level of plasme inovpanie
phoaphate, In lactating cows milked before inflotion and in
non-lagtating cows the rise was elights In the former the
mazcimum rise was attained between 1 and 2 hours after
mﬁmm,wwmmwrmmruamwm
15 apd 30 mimsbos after Inflations
Analysie of the date for theso twe grouns (l.ce;
laotating milled and nop-lactating) showed that the changes
weve not stotistically significont, whon the pesteinflation lewls
wore eompared with the preeinfliation levels,
In tho lactating cows not milled befove inflation the




viee in tnerganic phosphate vas nore marked and tended to
-thnmwwmmmalm
mmzsorm'aammm;mmmmnaw@a
vag a highly significant imevease in the level of imorganic
phosphate 15 ninutes afber inflations The increcses bhown ab
2 hours and 6 hours after inflation vere significent ( et 5% ),

Iectating cows not milked before inflation, thevefors,
showed & aignificant inerease in plagma inorpenic phosphate
inflation and nonelactating ocows showed an lneresse which vag
not statistically significants |
DISCUSSTON O RES :...:"z-

The only previous investigation of the effect of udder
inflation on the lovel of seyum calcium in newmal animals was
ty Dryerve and Greig { 1928 ) vhe stulled the effoct of
inflation in 4 nevmal loctating ewese They found that inflate
fon caused o rise of shout 10 in blood eoleduwm. The results
of the prosent study support this finding. ¢

The most intovesting aspect of the rosults 4s that
while udder inflation was followed by an increage in the
concentration of serum caloium in pavturdent eows and in
lactating cows, in nonelactating cows it was followed by &
decrease in sermm calelume

The fast that theve was a vise in lactabing oowe and
mmmmmgmmmwmﬁmmemm
caloim folloving udder inflatdon s due elther to the stepping
of nilk seceretion or to the wesorption of calchum from the
manmayry gland, o to & combination of these effectss There
seens o be no doubd that udder inflation will stop milk
pocrotions Poterson and Rigor ( 1932 ) end Garrigon and Turner




( 1936 ) have shoun that milk secretion is precticallyy
completely inhibited when air pressures equivalent to 25 4o 40

mm. of Hp ave mainteined in the udder, The pressure usually
‘attained in udder inflation is 60 to 70 m. Bg { Niedermeier
and Smith 1950 ). ‘ :

Two facts geem to éuggesﬁ that actusl vesorpbion of
calofum takes places Firetly, the rise in hlood caleium ocours
LbhAE & Wiy alkivh e of Bflation s el thiee 4N s
“ppreciable inereage within 15 mimutes of inflations This
camot be attaibited entirely to the sbopping of milk
gecretions Seecondly, the rise in gerum calelum is more marked
in parturient eows than in nonsparturient lactating cowsey This
might be explained by the fact that colostrum is much higher
in caleium content than is normal milk and that a graa‘kar
rise was to be expseted if this resorption hypothesis is
accepbeds The fact that the rise in serum caleium wes greater
in lactating cows not milked before inflation than in lactate

ing cows milked before inflation also suggests that resprption

from the mammery gland is taking places

The res:lte obtained for plasma inorganic phosphate are
similay to those fop serum calcium and also tend to suggest
that vesorption from the mammary glend is taking places The
fact that in noneparturient lactating eows not milked before
inflation, the phosphate level was still ineveasing at the
erd of the experiments, suggests that tha stopping of miik

geeretion ﬁ;a also influencing the w.eo& pictures
-In the 1ight of tho above thers would seem to be

1844le neod to postulate eny epecisl hormonal or nerve reflex
nechendisme in explonation of the bleod changes cbserved after
udder inflaticne
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1, 7The intravenous injeecticn of four oumees of caleium
mmtaMWMMMMamWMM
vesulted in an iemediate rise in the level of serum calcium,
This was followed by a rapid fall go that nowmal levels were
rogained some six hours after injections There was a
tendency for serunm magnesium to fall slightly following calelum
injections EWWMMWMMMM
& rige in the level of plasma inorganic phosphate folleowing
coleium dnjections The pesk of the rise ocourred about an hour
afber injectiony this vas followed by a return o preeinjection
levels ot about the sixth hours The dnevease in the phosphate
was more marked &n parturient than in neneparturient eoue.

It &n concluded that, in view of the trenpient offect of
intravenous injection on the serun ealcium level, the practice
of supplementing intravenous caleium therapy by a subeuteneous
injection, in the treatment of clinfeal milk fever, is a sound
onos The rise in plasme inowganie phosphate following celelium
injection l@ attributed to an attempt to restere the normal
calelumeprotein=phosphate equilibeiwm, The greater incvecge in
plagma inorgenic phosphate in partirdent cows is attributed to
the lower initial levels, and to the fact that the phosphate
level tends to be inereasing anyhow in normal parturient cous
ab the time at which the experiments were conductods

2+ The injection of two cunces of acid sodium phoaphate
repulted in an immediste rige in the level of plasma inorganie
phosphate, with a retun to re-injoction levels about six hours
after injection, There was a redustion of approximately 15 per
eont 4n the concentration of serum calelum following acid

godiun phoophate injections No consistent change in the lewvel
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of serum megnosivm was observed,

Tt 48 suggested that the roduction in the echeentretion
of serum calelum may be the rosult of the inecrease in phosphate
fons, the increase in sodlum ions, or & combinabion of these
effects, Tho reduction in serum caleium would seem to be an
apgument against the use of acid sodium phosphate in the thera
of milk fover, This may, however, be comitoracted by &
beneficlal effect from the vaising of the blood phosphate levels

3 Udder inflation resulted in an incvesse in the
congentration of serum caleium in parturient eows, end in none
pestident, lactabing covs, Th nonepavturient, nenelagtoting
covs & alight tub consistent £ail in serin ealolum followed
uider {nflation. A $iss 4n the level of plame fnovgants’
mphatefmwuaminfmmtnmmocmwuh
the emallest rise in the nonelactating groups The inerenses
in the concentration of serum caloim and plasma inorganic
phogphate were more marked fn parturient than in non-parturient
cowd, and move marked in noneparturient, lactating cows not
mmmﬁmmmmwmmmma
nilked before inflations No consistest changes in serwm
magneaiun weve cheerved following uider inflation in any of
the groups of normal CoMSe
it 1s conclwied that udder infiation acts essentially
by the stopping of milk secrotion and Ly cousing the
resorption of caleium and phosphate from the milk, The greater
Meaaaainmealeﬁman&plammmumwnhm
Wimtmmmmim‘bmmhmﬂmww_
greater concentration of caleimm and phosyhate in colostum
than in novnal milk,

There seens 4o be no need to poshitlate hovmonal or







meomameuammm(ms)msm
smuwwawma.mmm
mfideMwnmm. Asumnlﬁ;mhm
substitution therapy came to be employeds Mawwm
Mmawhﬂum.mmw
mxmmmmmmtmmnmwum
that the hypocoleaenta vas the enly important bicehemical manife
estation of the diseases mm,mmwmwm
mwmmmmwamuwmmmmmma
it effoctes

Ghukte nomm APbe e etk oL EOALS mid Weleht B wat
ohov by Sjollema { 1928 ) and by Peh ( 1929 ) thet the
hypocaleaenda of milk fover ves accempanied by a hypopidephate
years, hovever, it has beon ssgumed that the hypophosphataemta
Lmumm:ymm,mmmmmm
dumam.m the significence oe'mmmaa phosphate
levels in milk fover, Fish { 1930 ) hed suggested that the
nypophosphatecnia and hyperglycacnds dn milk fever might have e
mmmwlmmuamma
ddaturbance of the hexosephosphate relationshipss Accondingly,
he suggested that phosphate as well es caleium should be used
Hn milk fever therapy, and advocated the use of a polution of




caleium glycerophosphate as & therepeutic agente This therapy
was never uged on any wide secale and little attention wes padd
o the vole of the klsed phosphates in milk fever watil Basker
( 1948 ) deseribed the use of sold sedium phoephate a8 a
supplement to calefum borogluconate thewepys He claimed to
cbserved fewer velapses and fewer cages of persistent pavesis
folloving combined calelum and phosphate tmestment, then
following celefun thevapy alone, bub ho hes published no data
in support of thes iagsertdsnss '

There 18 vesy little published date on the effect of

troatuent with caleium on the Blood phosphate level, Ubservetics

by Robertoon ( 1949 ), and by Robertson et ale { 1948 )
mMMMammmew
mm.mmmmmmmwm
mmmphmmw ﬁmﬁnmm
did not respond satisfactorily to treatment, tended to show
ammwmmmmmwm
inflation yesulted in a consietent rise in the level of plasme

guggeoted theb the guccess of wider inflation in cases which
had £adled o Pespond to caleium therezy might bo duo $o its
ability to couse  consistent rise in the bleod phosshate levels
 The part played by serum magnostun in midk fover has
b Sfeliams and Soctlon ( 1990 ),
and 5joliene and Seskles ( 1932 ) shoved that in Bflk fover the
mwumwmwhmmm
(zm).mtmﬂmmtms)mmam
fover as & form of mugmesiu vrrowls, due o the lowering of
the Ca/ifg ratics mbbs(zesﬂm.mmﬂﬂmmm
offect of magneetum i3 elicited both by the veising of the




effost of inflation on the blood phosphate level, He Pound that
inflation produced a elight initfel full in the phosphate Level
and thon o gradual rige o normal vhich was move wapid than the
roturn to norml of the blood calofum, Hiedermeior and Suith

{ 1950 } studied the effect of uider inflation dn peven coses
of milk fover, In their cases vecovery took plage vhem the

| serum caletum had veached about 6 mge por centy plasms
Wmummmwmwmmm
of vecovery. WWW#%MWW&MWL
magnesium and phosphorus were more important them the astusl
bleod level of mny one consbitusntse ;

The present stuly vas wdertaken in an attenph to clavify
mmﬁmﬁmmmwmmw
end plagma imovrganie mmg in the symptematology of '
m,mmmmaemmmwmm _
hooondingly, 4t vas dosided to take jwowtrontment blood semples
from clindcal cases of milk fover, and, vhere poseilile; to
take frequent blood samples following treatment se that the
behaviour of serm calolim, serum nagnosiun end plame. inoegends
phouphate during the vecovery phase could be ascertaineds

Data have boon eollosted f¥om 96 cows affeetad with milk
two WMMMMMM#&W
_mmumnawwmmmwwm
» obtadneds Ono nmdved of these eases were attended by
.WM-mmmmmm
of the veterinayy school, The vemaining 28 cases occcurred in
tho clinfogy practice of the veberinary sehool bub were not




mmmmmmammwmmm

atbended by the author, or were cases frem vhich blood samplen
y of the Ayrehire tweed bt o fov
amm,&mmw,mﬁ&wzanmmmm

m m wOrY trotioms PRI

seen by the author, o blood senple was baken eboub 15 to 30
encountered in clinteal practice it wes nob aluays posaibles te
mmmmakmwplwammwmmmn
The frequency of postetroatment samyling depended largely on
mMmﬁmemmmmmmuwﬂww&’m
form %o the lalewatory. Accordingly, there is great verigtion
mmmormmwwm,mmmm
#elative to troatuent ab whieh they were tsken, This bas
W&thmmmﬁmﬁm&@&'

- Meb ,w—.- For the purpoge of the study enly
Mm@mmmm.mmmmmm
of four ounces of caledum boreg
the vider with aive

A Il o, sl ﬁmw*nmmmmm
osmnm{mmsl.ma)mmmm
( Madnland 1936 ), Where the differcros bobween groups wes
mﬁun%otimniﬁﬂtaﬁaﬁmmmw




been vegerded as highly signifieant ( at 1% )p wheve the
diffevence vas greater than twice ite Standard Brror the
difference has been rogerded ss significant { b 9% )¢
U s

wuammﬂmwmamwsmmm

el and oe)s
maammmmmnmmwt

lovels { 328 o zn Jp 2) levels before first treatment

( 96 ¢ 520 )y omd 3) Levels beforo second ov subsequont

trontuente ( 32 oo Je

M'M topi
betwopn groups showed that thewe wea a highly pighificant
spoatment end the level of serum calolum before second o




| eases, and the mean lovel in the 32 normal parturient cwmm

subsequent treatments There were no significant differences
botween the groups in the veluss of semm magnesdun or plasne
inorganic phosphatee ' |

It 49 cbvious thet the levels of semm coleiun and plasms
than they ave in nowmal cows at parturition, The levels of
gerum magnesivm in the cases of milk fever encountered in this
study 414 net appear %o Aiffor greatly from those in normel
parturdont cowss A semparisen vas therefore mede betueen the
mean prestreatment lovels of serun maghesiun in milk fever

studled in Scotion 1. The mesn gewvm magnosium level dn mill
fever cases was 3.21 ngme per cente The mean serum magnesium
mmmmmm'avﬁmmmﬁmm,_

at the time of the maimm moan ineweaso, was 3.17 mgne Theve
fovor ocours predominantly in thind or subsequent calf animals
o faiver comparisen 4s between the milk fever lovels and the
levels at eight howrs postpavtum.dn thivd and fourth calf

endmalss The mean for third and four palf cows at eight howrs
postpartun was 3434 Dgha por cont L.6sy higher than the moan
level in milk fover cases, The difference was, however, nob
significants The level of serum magnesium in milk fover,

thorefore, Ald not A49%er signifienntly fron the level in normal

01280 1% B FRA
Y80 S B

mmmamafmmmssm. Tho




?maa;!.ﬁmﬁmintnm&itdy nodorate or gevere was made bty study
iofthe clinfesl history without veference %o the Wood pletures
‘Thm general gpudding prineiple was that copes which were still i
| on thedr foot at the time of treatment were classified as "1
'mwmswmlmmbmatthetmwmawm t
clappified as "moderate®, and cases in latoral recumbendg
elageified as "sovere"s The only exceptions to this wule were |
sages which were in stermel rcowbensy but which were ﬂm&ibe&.i
mmmmmmaswm*mﬂw*mm |
- mpﬁmsﬂ Thone cages were elaspified in the Pmild® m%eg,wﬂ
'le classiffcation of cases 48 shown in Table 31 (Appendix 3&99#
sxviid, sodx and soez)e

A eomparison was made of the pree-tveatment levels of
serun calofum, serum nagnesium and plesns dnerganic phosphate in
hhe%diftmntgrmw. The mean lovels in the thres
mpn ave ghown in Table 230 '

222 11,40 047 |

| S ; v : - nam &-mpg,, |
| b __m BEy ss,g. m Sebis Sige | Hoan Sute 8350
_Sowre | 213 0272 18] 0,10 0,22 s 0w 025 18
ot M S Qm 15 0,% w‘? ﬁ. ﬂuﬁ ﬂ.l"fs 15

i .__am a.aso 4] zw a.w 1484} 0,35 a.;.w;a-

HeSa = Mwm
Hose of coses mm@m.mmg;mmm




Tt will bo seen that analysis of the differences betweer
groups ghowed that the A4fferenses dn the levels of sermm

wore no pignificont differences betweon groups in the levels 82

semum sagnesiim, In the case of plasma dnerganic phosrhate,

Tt would appesr; therefore, that the elinical plotuve
was influenced mainly Yy the levels of serum caleiun and
not appoar o have an importent dnfluence on the severdly of
" 2% may be nobed that, while thove was & gemeral
gendengy for the severity of the elinfcal signa to be
slgnificantly related to the axtent of the dejression in
setwm calolun and plessa inorganis phosphates there vere & fov
exoepbions to the rules mm,m&(mm,
Appendize 3, pps mvAld, el and e shoved & e caletum
lovel of 2,90 mgme and & plasma inovganie phosphete level of
1,30 mgm, elthough ahe was on her feot ab the time of
tweatuonte Cow 47 showed noderately severe syupbens of
olintoal Lk fover with & sevan oalobm lovel of 8,13 ngm snd
an inevgandc phosphate lovel of 2,35 mgne Cow 45 showed severo
slindoal oigne of milk fever with a serwn calolun level of
5425 ngne and an inerganie phesphate level of 0,80 ngme It 38
m,wm&mwm‘mmpﬁmmﬂw
phosphate levels were not the gole factors in deteridning the
severity of the elinical pistures
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Reasemable sopurate information on this wes avallsble in 93 of
the milk fover caseps OF theome, two cases coswred ab the
second- calving, twentywone eb the hdnd, thityefive ab the
fornrth, nineteen at the £1fth, nine at the sixth, six at the
geventh, and one at the oight calving, .
mviid, sodx and mue)e. The time botwwen calving and fivet
treatnent was lnoun in 93 covse This imberval will not differ
groatly frem the tine betveen calving and the enveb of the
dinease as there ves usually 14ttde ev no delay in veporting
and attonding those capes, OF the 93 cases 85, o Y04
for theme 85 cages was 1645 howrss The dlp:ribution of the
 other oight eases 28 shown in Talble 31 (Appendix 3 pp. wcviid,
8} Bamasas Zreatmente (1) WasgiSieabion o0
dnsaifiod as Mns & setisfoctory o
unpatisfactory response o treatment, In ondey; e for ap
popaiblo, to aveid subjective inmpswussdons on the pature of
mmmmmmm kthammww
cases classified as showing an wsatisfactory response there
wes a dofinite velapse after fivgt troatnent, In & fow ceses

befope sogond ar subsequent treatments (Toble 3, Appendiz 3,
oD Svidd, w2ix and soor) show that the dingmosis wes

e — - —_-W___




OF CASES

NUMBER

FIGURE 1]

i

10

RELATION BETWEEN TIME FROM CALVING AND

RESPONSE TO FIRST TREATMENT IN MILK FEVER
CASES

SATISFACTORY ~ RESPONSE (31)

" UNSATISFACTORY RESPONSE (21)
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.mwmmmm; tho 28 covs vhieh voponde

mibstantially eorrects Only cuges sttonded by the author
pergonally have been elaueified on this basis, _

Tt vas poseibls to classify en this basts, 68 cows with
mmmm,mm,mm,mmwwmm
remponge to trestuont 1.0e, thay vequived only cue tweatucnte
Twentywdight cows, or /A%, shoved an wssatisfastery vesponse
to fivet theatment, Of these 28 cowe, 23 responded
ammw,memammmt.
mmmmmmmm mmmm
umﬂmvmmwmm.ﬂw""""_'_- |
_maam&mammwwwww
mﬁ%&anﬂimm!&mnm@aﬁmm
n,gnestum and plasme inovganic jhospheto were cencemeds Post

mem&ﬁemmw o |

iw m

m&afmﬂmmmmwmmm
“mw-mwmmmm
mamwmmmmmwww

wnsatisfastorlly to first treatment, weve treoted ab an
average timo of G5 hours after calving. Analyeis of the
ammwmmnmamvmu ‘
relative to calving, mmmm&amsnmmm.
1tw£11heﬂmﬁm.cg&twm nine gages cocureing befove




(3)s Initiad Mool beyolein licdaiien.te Reancige
: . Phe nean pro-treattont levels for the thwes

P W(@) m ﬁclﬁhﬁ ‘3;@?

mwm that there vere 1o signd
d4PPaponcon m m groups do this compardson. Th
Weatmont lovels of the blsod ragtions gave no wmam
thavefoin, of the nature of the weapmse %o be suticipatod,

:oymmms, m.mctp m) gmmm
twoatment ammmmmﬂwmmmww
vhich resulted in & saticfactery vesponse
whioh yesulted in an wsetisteotary ._
wmmmmmtmmmmmm
tuve boon dncluded in thewe Talkless In the case of eows

b@- 0,205 |
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FIGURE

BLOOD CALCIUM AND INORGANIC PHOSPHATE (N
I3 SATISFACTORY AND UNSATISFACTORY CASES
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(5)e Regngrgo_te Trentrent afher Jdox Mm A total
wmmmwmermm,mmwumm
T&wmpl&%adaﬁafw%aemmwm&aﬁ&nmmm
upmm@s? it mmmmmamm

mmmtwmm\mmmwa
maaauamwm-_“"_'__'_';_;_,;_1', WWM%M
wammgmmam&mmm
wmwmwmmmm Study of
mummmm&m(%%amamw)
mmmmwmmm._ nty The

mozmwwmmmmmww.
the dnevoase vas mogh narked &n ceson vith the lowest fros
inflation levels, Thue Cou 69(2) abowsd & rise fran 3,50 nems
before inflatien %o 8,20 ngs ab oo howr efter inflationy Oov
4484) shoved & rise from a pre~inflation level of 2,93 ngne to
%%mmw@mmm In the three cous with
mwzaammmm

"'_'%mwiﬁ#hmwm
memmW%aﬁMm |

_ thmwmmmammwaa
memmmmmmawmw
-mmawmm,amwmmwmm
mmﬁum,mmmﬂmamwmm
inflation, sﬁw@mmmwwmmﬁ
‘the pise in plagen incrpants mmmwwm
sendd t0 bo wory repdds mm,wwa@m@m
ms.m_mmwmzwmﬁmawmwmam
Pitteen mimubes after inflationy Oow 83(2) shaved o rise frm
0,19 mgny bofore inflotion 10 1415 mgme £iftoon ninutes afber

1%




'Mﬁm,aﬁ%ﬂ.ﬁam, wmmmﬁaﬁm—
The genoral temiengy was for plomma inerganic phosphato to
double ita prewinflation valus by one hour after inflations
imew,-a(z),M'aammmtw'mm'
mmnmmmmmwmm,mmm
s #0040 e N P i 0o 9 (3 e
!m%ummma,mammmm&mqwm ']
mmmmmmmam%S&m@mhm.
'mmmm@asammmmmwmm
mmmwta),mmmammmammm
mwmemhmmmmmmﬁm
wwmam@tmmm
snmtmmmmamﬁmwmmwm
hours and ther showsd & gradusl dselines Study of the data fow
am&udmlmﬁmmwa*thBrmai.ummm
ﬂahﬁushmﬁl.memimt.
kﬂer%twﬁ%ﬁ%ﬂmnf%&w&m
_ and plasme inorgante phoaphate _
fmmmmmmmmsma'mmmmm
WWWWMWNWW@MM&W
!ml;siaalm %,mthamafameala&mmm
,lc atm)mmmnrwemmmmm osteinflotion
periods end tho corresponding meen values in the mmum |
pordofde mmmwwwmemmm
£if0on nimitas, thivty mimbes, one m; w0 hours and ton
hours showed a highly significant difference  at 1% ) when
compared with the corropponding presteflation values, The

mm’ m i‘i:- _i K I- .. ik

there was a highly nignificant d4fforencs

|

|




coprospending pro~infiotion value. The values ot 1224 bours
and eb 3«7 days vere not significantly diffevent fwon the
onding pre-inflation values.
The tdues of vecovery, os Judged by the time the cous
' ippendise 3, P memv).

The average tinme for the ten cates vhich did resover vas 3,72
houvs, vith o range of fiftesn minutes to ten hours,

The lovels of the blood constitusnte ab the time of
pocovery wors « sormn calofim » 7,59 mge (5,90 %o 30,28 moma)g
- sgmeniun « 3,29 mgm. (2,36 to 3,85 mgm)s and plasma
fnovpsnie phosphate =~ 2,60 mgms (0,04 t0 4,50 mgme)e It will ke
seon, thorefors, thet thove vas eonsidorable variation in the
levels of the three constitucnts at the tine of vrecuvery.

0f the ten oows treated by wider inflatdon, one cow,
Hios 90, died after vecolving further tveatment (Sve p. 136).
Oie eowy No. 44, velopsod following Snitial tveatsent by calefun
treated by o second calofum Injoetion, rolspoed agein, and wes
Pionlly tvoated by wider inflation md secoveved.  OF the
but five of these cages had previsusly beon tweated by ealoiun fnjoction,
fourboon cases of milk fover the postetmeatnent
casos have boon shotracted and used in the prepavetion of the
above vesulte.,  However, the complete date m valuable in
showing the trends in the behaviour of tho blood fractions
folloving twentments  The concise and exierdy presentation of
the camplete date Svom thess eanes in tebular form s vendewed




imposaible by the fach that while seme cows wequired only cne
‘trentmont for vecovery, others requived two, three and in one
| camo, four trestments before eventusl recovery. 7This mede i%
imposgible to take the poptebreatment sanplos at exactly the

| the data of some of these animals, showing the different types
of capes encountered and ave used to illustrate points in the




‘~. i AND CGENERAL DISCUSSTION.
MMMIMaEMMM,em
mzmmmmmmmmmmmmfmmm
this dnvestigation apreo fairly olosely with tlose of previous
verkers, The pesults ecnfirm the already welleestablished fact
that milk fever i umuslly associated with a hypocaleaenis,
nypophosphataenia, and hypermagnesaemin, The hypoealeaemis and
the hypophosphatasnis ave move marked in milk fever than in
‘normal parturient cowse In the cases investigated here,
however, the level of ser um magnesium wes lower than 1% was in
‘normal parburient cows of an age susceptitle to milk fevers
E follous, thevefors, that the ptatement thut milk fever is
agsocioted with hypermagnopaemin can be regarded as true only
if b hypermagmesesnia is meant a level of gerum magnesivm
higher than in normal moneperturient couge
| The results of the ptudies on nomel cowe in the earlier
soctions suggested that the increcse in the serum agnesium ves
a veflection of the decrcase in the serum calefus, and that the
(mtent of the rige in sertm magneelim was proportional to the
mnfmmuanmmm. Mmmmmm
mﬁmmammwpmmmmaxmmmm. Iy
is logical to aspume that there is a limit to the ability of |
perm magnesium to rise $n response to & falling blood caleium |
lovel and that this limit is vesched in clinfeal wilk Povers
T6 18 probable also that in clinicel milk fever the mechontism
uhieh stimilates the rise in serun nagneslum bogsmes incatred
in heoping with the genoral slewing dowmn of netabolic jrocesses

which accompanies the diseasos |

} The faot thot the lovel of porum magnesivm 4s no higher

in milk Pover than 4n novmal parturient cows, and that theve



vag no mﬁmmum botweon the level of serum
nagnestum and the severity of the clinteal - {Telle 23)
puggests that serunm magnesium does not play a very m"ban'h
roly dn typical milk fovew, Hovever, as has been suggosted by
Hivbe { 1950 ), 4% 4s posaible that the relatively high sewum
mgneniun levol accounts for the lack of tetenie symptoms in
typleal milk fover and for the comntoge condition which usually
is geen in spite of the low blood ealedum lovels

As alveady mentioned, Berker { 1939 ) has claspified
hypocaleaenis. into three olintesl groups scoovding %o vhether
it 4o scoompanied by e reised, lowered or normellevel of serum
nagnesium, Ho elaine that ceses of hypocaleaemia with a meen
serum megnesiun lovel of 3.30 mgme per cont show "naveosis®s
cases with a mean level of 2,30 mgn, show Poona®p and cases
with a nmean semm napnosium lovel of O,Wm@.pw econt show
"emoltenent and convulsione®s T4 8 possible to agree with the
logt of Barker's proupe 1.0 hypocalcaenia accompanied by
totany, where the olinical a!m ave usually Wm
diffevent mmmwmm* It 48 leso casy to

fomg of the pature of the clinicsl signe -and dopends o great
\deal on the ¢linieal acumen and mmuﬁ’them
So far ag the present study ie concerned, all that can bs said
umummmmﬁwmwMM
mamummeaamMng*m'

An ergument ageinst Borker's classification is that 1% escribes
ia very definite difference in clinicsl manifesiation to a very
slight change in the level of serum magnesiume The results

Barkers The method ie largely dependent on subjective improgse




FIGURE 20 MILK  FEVER CASE No. 3l
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Mmmwmwnhmmm conpiderable
Mtimhthalmlo@sm&m&winm%ﬂ&mlaw
within a velatively short space of tine without any altevation
uthao:unaml pletures {eaggmn,mmaﬁ). Moreover,
the group a.i}mwmg most neayly Barlorts Yeunabone" Yype,
{tho m..ﬂm&mmmﬁmn@uﬂkfmw. Toble 23)
mamwmmmmmwmmmmm
Emm’ﬁ nearly approaching Barkerts "papeotich type (the
group shoving medoratély severe eyupteas)s. .
mmwt&auw&WofwaMmIaWW
a@mmmmmwamusmmmmmam
caloiun agrees with the originel cbservations of Idttle and
Welght ( 2925 ), and with those of Dryerve and Grotg { 1928 ),
It disagress with the vecent @inding of Blood, larsen and |
muuw)umrmmammlamumwmwof
mmm;wwmm&wm&gmazminam
eﬂnimmaaww.h:mt&ﬁwmmwmrw.
mx«mm,mmmmnw.amﬁm
Mwmmmsmwofﬁmmmmmmmm
related to the extent of the depression in serun calolum and
also in plesms inorgenic phosphste, Shere wers pertain
exceptions to the general rule, Thom‘hmamdmpiom
Cow 64 which was showlng only milk sigme of milk fever with a
| serum caletun level of 2,00 ngne and a plame inovgentc phose
phate level of 1410 ngme per cente That the elinical ploture
10 not solely dependent on tho levels of semm calobm and
slasna inorgante phosphate is evident partioularly in tho study
of tholetels of serum calolum after trentment with intravenous
caleium borogluconate, Thus Figure 21 shows that in the group

_—
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MILK FEVER CASE No 2Q

FIGURE 2l
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of eases which vespondsd patisfactorily to ealoium trestment the
moan lovel of serm caloium had veturncd almost to its pre-
injestion lovel by 12 hours afber twveatment, slhough nono of
the Gows were exhibiting clinfoel signe of milk fovor at this
time, The data for individual eows also show thie mm'w:.;}.
Thug in Cow 31 (Bigure 20) the serum calefum hed voturned to
6 level of 4,57 mgme per cent within 12 hours of injection
The gerum ealoium vemoined ab this lovel for a further 24 hours
although the cow showed no move definite sipgms of milk fover
during this tine than slight dullness, The rise in sewwm |
calotum in this oow rweduced by the seoond ealetun injection,
was also veyy trensient, and vithin a further 12 hows the
serum calelun had fallen $0 4s41 ngm, although the cow was
" normel and eating at thie time. 4 simtlar ploture was ovident
in nany of the othor cows subjested to deteiled study. '
(Pgures 21, 23 and 24) |
' The finding that & distinet hypocaleaenia Srequently |
recurs even in casen which do mot welapse following treatmont,
does not agres with the views of Hibbs ob al. { 1946 ) emd
" Hibbe et al. ( 2951 ). Those workers state that tho declifie in
i colotus falteviig Seestuent Tavels off sewviisrs Ao the
mml&awl,mﬂthewm'MWEthafmmm;
calotun contines wtdl Mk fever lovels ave agein vescheds
| I soarohing for an explanation of the lov serm caledim |
Jovels without elinfeal signs it should bo vemenbored that cnly
Femmmmnmmmm.m.r
§jolleme ond van der Kasy ( 1932 ) claim to have cured an
typloal oase of milk fever Wy the injection of parathyroid
w0t end, although the totel serun calefum vas lover after
T«m;y. the lonised caleium hed increased to double ite prew

1

1




FIGURE 22 . MILK FEVER CASE No. el
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treatmont valuos It 15 possible, therefore, that the abimy-oé
cortaln covs to tolerate lover levels of total mmmﬂnt:
others without the emhibition of clindcal signo, may be dus to
differencep in the partition of serum calefwm,

| Study of the behaviour of setwm ealefum following twoate
ment by calelun boroglusonate injestion (Figuves 20, 23, 23,

24 and 25) suggeste that caleium fnjecticn, by virtwe of raising
the Wlood caleium Jevel, abolishes tho clindeal stgns, end allous
the saleiun vegulating nechanisns tine to remesteblish normel
levels, In other vovils caleium injoction acbs as a temporary
o WO e AR Ao R B e s
pather than by any direct specific curative actions The I_
EWWMMM-IWMMtWMWw
]mraumm&mwnmmmmwmm
of coloatrum, - It follows, thevefore, that caleium injection may
!_  enly to counterect the effests of the drain of mammery
Boeretion i), the saloium yeguiating mechantans baws tine 0 |
lmw;ammm Hibbe and his covorkers { 1951 ) have
wvived at somevhat similer conclusions,

ghoec( that the full in perun caleium commeno
;Wﬁm,mmtmmmmmm
imtdl 3m4 days postpertum, The results frem the four cages in
which the blocd pleture was studied in the prepartum pericd and
vhich subsequently developed milk fover { Figures 20, 21, 25 and
%),.amwstwmmmmmmmmm e
pastum 4,04, the 4ine at which the changes conmenced in nownal
@J.V;Mg, or within a few hours after calving, are move likely to

relapee Pollowing treatment then ave gases oc@wrring later in
l e o _

2%




MILK FEVER CASE No. bl

FIGURE 23
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relation to calvings , et

These Paots lend further support to the hypothesis that
milk fever is an exmpgpevation of the normal shanges associated
with perturitions They further suggest that 4t usually raqm#
mummmmmmmmmw
mehmmmmmmmmwmm
inevease in sesrotion of colostrun at pacturition, Tms, in
o case glven caleiun treatment efther bofore or shortly after
Wﬁmmhmmmmmmwm
Blood caletum i1l not be mantatned suffletently lang for the |
mm&mmwmmmmmm

mmmmmmmm
mechanioms to restore nosmal lovels, It follows; therefore,
thaty in cages coowrwing neer pavturition, anything whieh vill
level and the high percentage of relepses following intwavenous
caleium therapy, reported in this Scction, and the transient _
effect of intravencus injection of caleium on the serum calelum
devels in normal cows, reported in Seevion 2, suggost that the
wragtice of supplomenting inbravenous thepapy by subsutancous
injostion of calotun is sounds

The vesults cbtained in the treatment of clinical cases of
milk fover by udder inflatien would seom to support the eomsonly
lmm pelief that mammary inflation i a more reliable
trestmont than calefum injection thevapys Thus two oudb of 11

cases w ) shoved an unsatisfactory mwahmmt by l

wider inflation , compored with 23 out of 57 { 408 ) twveated by




MILK FEVER CASE No.306

FIGURE 2L,
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;
i _
‘calefum therapy. The mmber of cases trosted by udder
inflation 1s, however, too small to varrant tho drewing of firn
;mluss.ms Pupther, most of the nuses trested By nides |
inflatdion were treated some time after calving amd were
therefore move Likely to vespond satisfastorily to tveatments
mmmwm.mm,mmmmwmmm
wabzuwn&ﬁamm:unwmmtsmmm
mtmmmmmm ' =
mmﬂmwmmmwmema
wider inflation on nowmal sows veperted in Sesticn 2, Pard 2, |
suggested that memmery infletion acts by csueing rosorption of |
caleium and phosshate from the memmary gland, and by the
stopping of milk sogretion, The remilts of the studicd in
Seotdon 1 suggestod that the drein fnto the colostrws was the
sain cauge of the fall in blood calelume Udder inflation,
thevefore, besides redsing the hlood caleium end phosphate
Jevels, will prevent further milk secrebion, and thus stop the

the other hand; by abolighing the olinionl signe of willk fover,
and in consequence allawing mstebolde roconses, dncluding the
|seoretion of milk, to vetuwrn to noymsl, will be more liksly
]mmwmmm %o bo followed by welapne, It would seem
;m'lztr;emet&aa of pon nilking & cow after caleiwn troatment
would have somewhat the seme effect as udder inflabtione
Abptaining foom milkdng, however, dose not prevent the milk from
being seareted, at least in the early stages when the danger of |
volapse i meot acutes Niedermeler and Smith ( 1948 ) heve
‘shown that abstention from milking afber ealving does not
iwmt%&lh-m%mataﬂm,m%&mw
lmarmammeammmm‘ It was not wmtil

basie cause of the fall in hlcod celehum, Galoium injection, on

e e ——



MILK FEVER CASE No. bl

FIGURE 2§
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mmmmzmhwmwmam
ﬁlmumaw,

The results obtatned in the trestment of milk fever by
| udder inflatien guggest that there may be ancther fretor in
explaining the appevent superiority of udder inflation s
d with ealelum therapys mmmam
m:em and consistent inoveage in the plapme imrganm phoarhede
than did ealgiwm injestions Thia Dinding supports the
findings of Robertson ot ol., ( 3948 ), and Robertoon { 1949 )
who suggested that the benefiedsl effeat of widor inflation m
cases which @id not vesover following esloium troatment might |
be due to the abdlity of udder inflation Yo ecausc a move
mavked and eonsistent wige in the plosms iverpanic phedsphate,

That & wige in the level of plasma incrgenie phosphate
folloving treetment ie nocessary for satisfostory recovery is
tuggested by the results obiained in the study of satisfactory
and ungatisfactory responges to calelum thevepys (Figtmaﬁ ). e
It will be noted that although the behaviow of sers calelum vas
pinilay in both groups; Za thoe satisfectory group ther wag &
cololum treatmont, whoreas in the group which responded
unsatiefostorily Go calcium therapy, the inorgenie phosphate
showed & slight tnitfel rise and then a gredual decline, These
vagults would soom te support the suggestion of Pish ( 2930 )
and of Barkey ( 1948 ) that phosphate as well s caledun should
be used in milk fever thewapye On the other hand, it mey be
that the rise in plasss fnorganie phosphbate in capes which
responded petisfacterily o caledum thovapy is mevely an
indiecation that the novmal regulating mechanisns ave coming
|imto plays This suggestion is supported by the faot that dn
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mmmwmmtmmawmmm

Maatim¢ In satisfactory cases, ocourring as has beon showny

later in relation to calving mmummm, the

phosphate level 18 possibly ot a stage when it 4p going to vse
auinmwrtwimbma,whmmmmwwthe-
Pactors aauningthenmmlrall!nwmm&emm
iwﬂw‘. |
‘a numme,mm,tmmwmum |

‘Imalarphmmw phosphate in eases which respond
‘ satisfoctordly to caleium therapy is more an indication that
‘m normel vegulating mechanisms ave again Puobioning than
that the actual Mtea level is of any intvinsic signifie
in the production of the clinical plotures If this premise is
gorvoct, it follous that the artificisl rddsing of the blood
shosphate level by the injestion of jhoephate salte, will -
net have any marked beneficial effects The detemminetion of
‘the clinical significonce of the blood phosphate level magh,
therefove, awalt the results of controlled experinemts
comparing the efficasy of caleium therapy slone with combined
 calolum and phbephato thevenye _
The vesults of the stuiles of nowal parturlent cours,
and of megtoctomised parturient cows, suggested that the plesma
inorgenic pbnspme lovel f8 influenced move by the ast of |
parturdtion than by the cridoh of milk secrotion, wherses,
with serum caleium, the opposite apperrs tabafhemm I%

factors vhich preduce the changes in these two fractions in
iem&amiug the factors influencing the plasme inorganie

seems, thovefore, that theve ave fundsmental @ifferences in the



 phoephate 4t is not phesible to arrive ab e definite epinion
on the pignificance of its role in milk fover,

| The studies of __gmteezmim and preportum milled cous
suggested that the drain of calelum inte the colostrum was the
mdwmaofmmmwmﬁmmmlma
savburdtion, 1% follows, thm!%e, if 1% 18 mpﬂeﬁ that

| il fover is anwtim_nﬂ'mm,m ﬁa.t-.t!w

fa11 in blood calelwm in covs vith clinteal milk fover,
It would eem, thorefore, that clinteal milk fever ds

!gto cope with the sudden demands ywoduced by the secvetion of
S caletumetoh velasbrunt, The Seii 18 Siod suleiie
progrosses 4 such on exten’ that olinfcal ms.zk fwmm
In oome animals, in the absence of tweatment, tho

hypooeleaemia persists until death mu’ita, pmsﬁhay fron
‘cellular damage consequent om the prelonged '

In others, the hypovalosenis results in o mmag of
motabolic processesy imludﬁng the scorebion of mm, an
that the basde cause of the fall in the blood ealelum 48
removed, A gradual vice in the blocd caleiwm s initisted by
the normal regulating mechanisms, Oaleium therayy appears

mobilisation of calofum from the osseous tiscuess The
abelition of the symptems may leed to furthor celogtrm
secretion and thus jredispose to relapses Udder inflation, on
the other hend, by raising the blood caleiun and ab the same
time, stopping further colosteum secvetion, is less likely to
be followed by relapses The chances of relapse ocowring

drain of calefum into the colosirum i¢ the major csuse of the

the result of the animel being less able than the normal cow |

morely to abolish the bmediate symptems and allow tims for the




Mamwmmgmtmm--.Mamm
mammmtmmmmmmdmmmmw

hag beon replaced by the secretion of normal mill,

The results, thevefore, imly that, in milk fover, the
that the basie caupe of the disease is an inability of the
normal mechaniems to mobilize caloium sufficlently quickly to
meot demands vesulting Srom the onsot of colostrun searotion,
mmmmm, thamm,s.smlmwtahem
impairviient in the mobilisation of ealeium guch as might vesult
Madeareswinmwagnbﬂﬂyefmminmw
mmﬁmmmmmwm'mﬂm%themﬁm
mmm«mmmmmmammwmm

Inmpmefthiﬂwms.sﬂw%uaﬁ%ﬁ‘b%k

rqserv'ea for

the effects of msm injestion and udder inflation therapy,
an eryanic dysfunction of the calcium regulating mechandsmg

|Greigs It 1s very difficult to comprehend the nsturs of an
orpanic dysfmetion vhichis of such a tempovery vature, and
wvhich ig so readily rectified by a troatnent asﬁmrkiaﬁy
replacement in effects This mm'-a;:plm even more
foroibly to the theordes of Seekles { 1948 ), who poshulates
a mﬁtﬂglanﬂular dysfunction in milk fever

Tt would sesm that milk fever, and in particular the
incrediged ineidence :ln: oldey animalp, could be explained movre

'wmemmmmﬂmmmumwmh |

‘
such es pavathyrold sotivity, as was postulated by Dryerre and |

demands, and because the seorotion of the calelumerich oolmimm

@122%0ult to exalein certain aspects of the results, partioalisly

j
1




mmmzmmwwmam,um
mmaaﬂm mﬂabmwwmhiminthem
'mmsm—m&wﬂmmm. As s suggested in
Beﬁﬁml,ashﬂyarwuaamhotﬂm mbm, using
imﬂimlo&m,wﬁm%arfwammmwm
‘mm |




| SUMMARY OF SEGTION 3,

| 1) Pro-treatment levels of serum caleilm, ‘serun
ma@e?-lilﬁ and plagma inorganic phosphate are p&éaéntéd for 128

Ii 'ca.se?;""':m 96 cows. The levels of serum caleiun and plasma

| inorganic phosphate were significently lower than in normal

| parturient cows. The levels of serum magnssium, however, did |

| not differ significantly from those in normal parturient cows.

| 2) The levels of serum calelum and plagma inorganic

phogphate showed a gignificant correlation with the geverity

of the clinical signsy the level of serum magnesium did note

, 3) Data ave mresented on the mumber of calving at which
|

\milk fever occurred, and the time from calving to the onset of |
the digease. "

|
‘.

4) The response of cases %o treatment by caleium |\
i
‘injaet.ion and udder inflation therapy has been studied. Of 68

|cases treated by caleium injection 28, or 41%, showed an \
|

. '|
lunsatisfactory response to first treatment. Cases showing e

iaatiafactory repponse to treatment were treated at am average

‘time of 23 hours after calving, while cages shiwing an \
'unpatisfactory response were treated at an average time of 605
|F10ws.. Thig difference was highly significant,

| 5) The pre-treatment blood levels of caleium, magnesium
|

and inorgenie phosphate gave no indication of the likely re=

|
pponse to treatment, There was o significant difference,

iiwavar » betueen satisfactory and wnsatisfactory cases, in the %
‘Lehmriour of plasma inorganic phosphate following ecalcium \
|

-||:herapy. The behaviour of serum calecium was similar in the two ‘

#roups ¢ |
|

| |
|

|
|

135, |




6) Bleven tréstuents by wlder inflation vere stulleds
line eases vesponded to one treatmont. One mdﬁeﬂ aftor
‘ receiving furthor treatments The othor case rolapsed and
| repponded firally to uider inflation thevapy ofter velapeing
to coleium treatnent. '

tidder inflation vesulted in a pignificant increase in the
 levels of all three blood fractionse

7) In 14 cases the popt-trentment blood levels weve
studied in considereblo details These studies show that calelum
therapy produced only a very transient wise in the level of -

gaemm caleiume Udder inflation resulted in a move sustained rige

in the levels of the hloed fractions. It i suggested that the
eosential effoot of caleium injeetion end udder inflation
thevay 48 to abolish the cliniesl signe and allow time for the
normal regulating mechaniems to re-egtablish normal levelse

| 8) The significance of the vesults of the studles of
nilk fover cagses is discussed in relation to the results of the
atudy ap a wholes




l'beau stuﬂiads-

|sacmn mgneaimauﬂ p.‘l.am imrgan!.c z:hoagimte mummo
mi., o mmﬂm m.ma, and t&:raa mtaciomiae& m.
mmumm mmmmmmm |
?oatpa.rm

‘lboroglugmta and af aem aod:lm ﬁhoazﬁmta 1:1 aix nornel
Fa.nnr-ient and eix ml nam-pam::-iant couEe

r::.artlmlmt and twelve normal noneparturiont cous,

Wimandplamimrg&mﬁc ylm%aﬁamhmﬁrsﬂmwwby
elght cases in ninoty six eows with elinleal milk fever, and the
veristions in thege blood frections following trestment by |
Laleim injoction and wider inflotion,

| plasma increanic phosphate ot calving, Parturition vas |

1) I‘hafellauingaapa@tsofthemﬂkfm mh&mhava‘

a) thems.ationa hthelevebotaemealuim. ‘i
|
[
|

) ﬂmemcnt smravm wmwmﬂm_

e) the effect of udder infletion on eix normal

and @) mmmllmiawmmum.am

2) a) Normal cous showed o signifieant doereage in tho
lovel of seyum caleium ot porturdition. The fall commenced some
twelve to twehly four hours preyartum and lover than normal
lma.s. persisted wnbil three to seven days postoartume

b) Sorum magnesium shoved 8 'as.@m‘.mt increage ab
mm,mmmthadmmmsmmm.
o) mmmaalmﬁmamemthelmlaf_

follovwed by an immediate veversal of the trend go that at 8 howre




 postpartun the levela were not significantly lover than the

| at three %0 seven days postpartis.

 marked with cach succeeding parturibtion wntil ab loast the

*anﬂmemmdmﬁwiﬁt‘bha increage in the secrotion of

prepertun levelse This was succceded by & secondary foll to
o days postpertun and then & gredual return to normal levels

. and d) The changes in all theeo conptitusnts became meve

3) Iimited studles on prepartun nilked cows showed thaty
in place of the abrupt fall in samm calelwn and plasms .
inorganic. phosphate scon in poreal covs,  gradual fald
rosulteds The fall comenced in four %o five dayn prepartum

caleiun and phosphate in the milks

4) Inmastact@aademtkammznmmw
gorun caleiunm and serum magnesium ot parturition were
practically completely abolisheds Plamme inorganic phosphate
ahowed & fall at eelving sinilay to that seen in intact cows,
‘but the poetpartum rise vas move raplds
5) Prom the results of tho above studtes it 18
|eoncludedss
. &) thatt.haeimngaa mmm&mma
'pefloction of the changes in serum calelum, 3

b) memmwmmmcmﬁmwm |

influenced move by the act of parturition than by the cnpet of
milk mﬁm,_ although the latter secms to have gome

infiuence on ite behavioure
o) ﬁmﬁthemdwmuseefthafauinmaﬂ&m1

ktmmtmuﬂmm-mmw&QﬁmﬁﬂfW
u




geeretions

and d) that nilk fover can be reganded as an emmggery
ation of the uormal changes at parturition.

" Tt follows, thereforo, that tho onset of millk

secrotion s a major cause of the £all in blood ealelum in

| milk fovers

|l 6) mmwm«:ofmhnm bovopluconate |
‘mﬂmmammimtﬁeemﬂmlmlwmm
| 4n nownal parburient end mon-perturient oovs, A rise in the |
| Lovel of plasme tnergante phosshate, groater in partwledt |
. than in nomparturiont covs, follaed calelun injoctim, T
18 suggosted that this 18 dus to an abtempt to restaro the
!mlmoﬂ'mhamtpm‘belniphoagmta equilitelum, The I
mmﬂmhwmmtmwbedmﬁommw

‘mualmnmmmfmmmmmmmmmA _

.mmmmmmmﬂtwmmmwm
|were conducteds '

7 mmmmmwammwmmﬁnammam
mmwmaaawmmmmmmw

and by a fall in the level of serum calcium, It 18 suggested
that the fall in gerun celoiun may be dus to the tncresse in
the phosphate fong, or in the sodiwm ioms, or %c o oombimation
of those effectes |
8) mmwmmmmmmmlmnm
and in non-pertirient lacteting cowe by a vise in the levels
of soyum colelum and plasme incrgenie phosphate, The inereases

ammmmmasnmzmwmmugmmu



’mmwmmmmmamhmﬁm:tm,m
ig:-amrinﬁau-mmmlaotamamm-mm' |
'Mtimt&:aninwrtmiantmungmmm
‘inﬂatim. _ mmmmm, mnlaetatlng cous udder
zmummmumawaammmm@em
mhimanﬁbgamsngmwmienﬁﬂaeﬂam ‘
‘mraaninphelmta. There were no significant chenges in the |
‘lewlaofmm@osiminmyetthegrmm.

_ ,Ria&molﬁeﬁthaﬁ_%inﬁaﬁimg&mmam
'w,mmmémﬁ@_mwmﬂmmmwmm
:audphuagmtamwe'wmwthem- . ‘
| 9) Studies of milk fover cases shoved that the levels
ofsmoﬂu&mmﬂplmmmmammuwe _
ilaigniﬁmﬂylmmmnmletm,m&e
levels of perun magnesium wédd not pignificantly diffevents _
There wap a significont mmlat&mbemnﬂwamwwm
olintcal signs and the exbent of the dopression in sorum
caletum and inorgantc phos;hate, bt Bo correlation with the
|lovels of serun mgnestim. Tt is consluded that, vhile the
Wﬂawmﬂwhﬁ@mﬂmm@&m
=thelaeko£tetaniemme1nthemaaue,mtamwmy
gront pignificance in typleal milk fovors |
| 10) In milk fover cascs vhich responded satisfacturily to

troatuent there vas & mavked rlse in the lovel of plasme

lovel showed o slight initiel rise and then o gyadual fall,
This euggests that a vise in the level of this conatituent ia
necegsary for satisfactory recovery. It 1o pointed oub,

. |
inorganic phogrhate, wvhile in mtiﬂfmtm capes the mp}m‘gﬁ;

|
|
|
|
|




En L
e e el

| hovever, that the rise 4n plasme inorgenie phosphate mey be
%mﬂymin&icatimthatthamlmgmwmw-m
overcoming the lov blood phosphate lovels, and theb the uge of
phogphate injecticne will not necesserily have any merked
beneficlal effect,

| In cnﬁamaﬂng the pepults for plasma inorganie
phosphate of the study as a whole, it s condluded that nove
vork is necessary before the exmet significance of 4ts voleo in
nilk fever can be anpreciatod,

11) It wes found that cases of milk fever cecurring
either before; cr shortly affer cnlving, wore more likely to
jmhme@lmﬂm-m&m%@awmmummm
| ater dn Selation o celving, The Weheviowr of serus celetumn
following cllelum thevapy suggested that this acte cscentially
by obolishing the climleal slgne and allowing tdme Zor the
normal regulating mechanienmg to moot the demands on the blood
caleiun resulting from the onset of milk secvetion. i
Consequently, cases ccourring before, nrmml salving,
mmmmmmaﬁthmemm
cnnes cooursing laters Cascs treated by udder inflation avre
lese likely to relapse since, besides cauging regorption of

| caledum from the mommary glend, and thue abolishing the clinieal

‘elens, udder inflation stops Surther milk secvebicn ond thus
pemoves the basic cause of the fall in blood caleiwne

12) Tho vesults of tho investigation as a whole suggest
that thore 4is no primary dysfunction of the enleium segulating |
mechan’ems in milk fover o It 9 susgested that the mature of |
!tha disease ig more peadily explained by postulating e decrease
|

|
|




with advancing age in the availebility of caleium in the
oogecus tissues for exshange with the bloods In consequence,
the aninal g unable to cope with the demands for calelum
produced by the seorotion of colostyum, se that a full in blood
ealeium to milk Pever levels ensuess Troatment by calclum
injoction or wider inflatin abelishes the clinieal signe and
allows the noweal regulating nechantems time to vestore
equiitibeiun, ' ‘
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Pime Cons Mambe: ® : }
Calvings 2 8 9 12 7 87 o7
ey : i s eoams: Lok : : o e : =
14 days - - 12,00 “ o 10,00 | 10,60 | 10,56
12 days o - 11.1? i = ® | 10,90 - 11,04
10 daye - = - - 12,08 | 10,15 - 33,22
8 deys - - « | = 12,19 | 1030 | = 134,26
7 days e - '11.26 - - 10,65 | 11,20 | 11,04
9 days @ 30460 9&93 10,8 § 10,60 | 10,00 § 10,70 ] 10,31
4 days ~ - 10,70 § 10,25 = 30,50 | = 10448
3 days - 11,08 [10,50 | 20,70 | 13,77 | 10,40 | 11,40 § 10,98
1| 2 days - | = 10050 20,93 | 12,35 | 9,70 - }30,87"°
1 day 0201 « | 10,42 | 12445 | 9,90 | 11,15 | 10.82
12 hours = w ll.aﬂ 1038 1 12,72 | 10.45% ] - 11,39
4 hours - - 11,20 - o Ba80 § 33,20 § 10,40
1 howr - » m.zﬁ - - D90 | 10,00 | 10410
Calving 8,00 10,10 10,97 | 1,19 D480 § 10,40 § 10.24
2 hours “w § = -mcé’? i = L7 - 10,40 § 10,95
4 hours 8,77 - | 12,77 “ 9460 10:&5 10,39
! 8 hours e L e 19.30 I = - 20,00 1 10,15
12 hours - 10,85 10,18 § 12,29 Ded0 - 9«-75 10,51
16 hours -y . - - - 038 9090 D463
20 hows DeR5 = - - 11,77 8435 9479
24 howrs - - e | 1,83 - - 9-36‘ 10,56
32 hours - o 11,02 | = - 8695 | 9415 e7d
LD hours = - - 11.&' 11-13 _ 9_;06 9020 90”
2 doye wa 10,00 - 10;% e § 9,00 9320 9476
Bl Ay 10,70 - - 12,58 .65 | 10,60 | 10,88
15«7 daye wn - 10,81 3.9.60 - 10,30 | 10,75 | 10,62
1020 doye | 10,02 10,55 112,290 | 11,87 | 10,40 | 20,15 - 10,96

- ¥ Andicates the mean of o samplog,

¥ inddcates tho mean of thwee samploss
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s e 3 e el it n 5 : :
14 dm r - 1 = : 3.45 ¥ - - 2.85 3.10 2.80
12 dayn - - 23l | - - 2480 - 2,55
11 days - - - J = - 3408 2690 297
10 ﬂm : - - - - - 3,3& 2,80 - 2.%
‘ 9 am - S - o = 3.25 2985 3005
& days - - - - - 325 | = 3425
- 7.days - = - 2035 § - - 3010 3410 292
6 days ' - = J 2659 - 2465 = 2,72
= | dm - ; 2.&5 Red7 2,91 2,78 3.55 3,08 262
4 days } * e 2.3, 285 = 3665 - 2095
3 days - {2u45)325] - | 292 | 330 310 | 2.
2 deye “ - 3.30 | 2,55 2.% 1 3.20 _ e 2,90
1 day 2,90 é - 1 2.5 2,820 | 3,15 | 3425 2,92
1 12 hours - = 1 3440 1 2440 2.89 | 2.90 " 290
4 hours - - 13001 = o 3415 3405 3606
- 1 hour - o 275 § = - | 2485 3,15 | 2.92
Calving | 2,85 | 2.45 i 295 3e12 290 | 3,30 2686
2 hours - § = 290 § = 3,13 - 3420 308
4 hours 2465 | 2,60 - 2,95 - 310 3,15 2489
8 hourp o | 2,80 F 2,70 § = - 2,80 § - 2475
§ 12 hours - 2480 - R0 | 2.9% 3405 3400 2,88
16 hours | - L - - e 2;95 4 3,05 3600
20 hours o= 2,80 | 2,55 - 287 3408 L 24862
- 24 hours - { - w b 19 - - 2,97 | 2,78
32 hours - - 255 § = - §f 290 | 2,9 2,78
40 hours - g - 2,06 2486 2,95 2,90 2469
2 daye oa 240 - 196 - 2,85 3403" Re96
3=/, days 2,90 | = - - 276 | 2,90 | 3405 290
S=7 daye - § = - RubS - - 2495 3.20 293
1020 days 2,55 1 2.5 300 294 Red2 2475 36d5 277
8 : e e B S e e noon e S

? indicntes the mean of two sanpless
¥ indicates the mean of three samplog,
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zive
Tm LEy') -,h. 3 453 ‘_L- fw ol — - “r

1 deys o P 4e60 = @ - e § e 460

m dm 5‘."0 s 5'29 o - - - . 5.45

11 days s w - - - o ™~ o -

10 days » - 5480 - » - - 4e98 § 5425 1
9 days - w wo - 4470 § 6,05 = o Se38
8 deys 4elS - - - - o 1 035 - Se40
7 dm . w f e 5490 e - s S s 5490
6 days 4o’ w . 5425 § 4£.10 § 8,10 - 5550 F 5,55
5 days 401 » 40l o} o | o Jem] « | s3]
4 Gaya - “» w - 4ot 8480 @ 455 1 5S40
3 days 4ed5 - Se25 i - Ded0 § 5480 | 405 | 5484
2 days 4600 | 3,80 % 5,05 | 7.20 | GWTO | Go350 | 6400 ] 4485 | 562
1 day W70 2501 = o« | 700] 5.0 | 5.55 | 4.80 | 5.3

12 hours 4460 4e50 e - Bed0 § 5430 | 3,90 | 4.7
4 hours - 4.2@ S e P i - o | 4820
1 houw = | 1.65 - 5.’” - - - 3.&

Calving 390 2‘6“ 1,55 - - 2420 éllo 3.@ R
2 hours 4430 2:30 - - 5+00 bl 4490 2-33 3.76
4 hours 3053 fulﬂ 2420 2659 600 3a70 § 3490 2430 Blw
8 hours 3,70 § 2495 § 6660 | 4060 | 6420 § 3,75 | 4.63

12 nours 4.05 2.99 310 - o | LD § 4670 - 3484

! 16 hours 4ol | 3.1.5 @ 4eTO § 6460 § 4eT0 | 4480 - 4e78

20 hours L | 3440 - - Gal0 - - 4630

2/, houwa - & ™ 4400 LS L - hebS | 4423

32 hours 4660 4420 o 5'-70 5090 § 4450 | 5,00 | 4497

40 houra - 5am 4eB0 § ® o - - 5420
2 days 4e18 | 4425 | 4e50V| = 5-3’5 4eG5Y | 4400 - bedB

§ 3= doys B 6.60 4600 = 50” 5¢30 5460 965 5451

5«7 daye w AL L 600 | 6,20 5.00 5469

1020 dayn 6.‘30 lnw fn% v - ol *» 6!29 6.” 574

! indicates the mean of two samples.
# Powrth neang fourth and over,
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Bime
fron
Calving
Sdsye | 12,00 | 10,50 250 | 3.5 6:20 | 6,20
7 dayn « 1 10,60 ; 285 A Hed5
6 days 10,65 9485 2-39 305 715 660
4 daye o 10,25 3610 - 8630
3 daye 10,21 | 9,80 2;;95 3420 8480 8,99
2 daye 10,35 | 10,20 3,00 | 3.5 5,50 | 7.45
i day 912 10,407 3408 407 5:45 ' 5.95.,'
16 hours - 0430 e 4460 _ 5420
12 hours - Be4S - 4ol § = 43
8 hours e 800 4035 1 = ] 3.0
2 hours '?qj‘? 708 3-39 5400 4 - 2460 3435
Calving 765 6eS0 4el0 4480 2,20 3420
4 hours God5 660 3.93. ﬂ'&oaﬁ i 1.70 2,95
€ howrs - Sed2 G610 3623 bed5 2'50 ' 4-39
12 howrs - Ged o | 485 ; 4e20
18 hours 6,50 G430 o hadR t fwa-"" 375
2ows | - | 600 | - | 395 | -° | 3.2
30 hours Ge70 630 3642 1 405§ 3.'?5 278
34 hours - 700 & 385 | | 3420
2 days 8080 7495 3,08 | 3,25 3;@ Sel 7t
3 daye 970 | 9478 290 | 2.53 W28 | 505
4 daya T 9420 - 3420 770
S7days | 120,35 | 900 z.és 3045 5.15. 520

' indfeates the mean of two sauples,
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Nunber | Injection | Hours | Hours

f 3 S fages 3'-.'5 13525
P 3 3430 350 1 3.65
‘B2 3440 3,20 | 3.40
P 5 2.?0 ; 2060 2:60
B8 375 L2260 1 3,80
o Mean 3425 2920 0 3632
g b i .70 2200 1 3151
PO T 3440 3.&5 345

P 10 “2670 2.85 2,90
P11 2.'_7g 275 3.08
- A 2470 a0 1 49201
| Hoan 3,03 313 | 3.23,
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of 134
- 3.
: : Mﬂ M 2
W85 2,3 0 %
4e24 8 L Yod, .
6‘24 3ﬁ% ltw Ah. M. s‘ 5*
b 410 e s’ 5
i 200 10 2, ML v,
: o (7
3:% B;gg e Ph,  Mud a
g 3 1. . 5
238 3% 10 |
Bel3 3e34 R | z: g; g‘
Geldbs 345 0,95 - m:ﬁ‘ :
53 o 0,80 4be e 4
2493 3640 1,00 A .. .
5425 3640 2,35 2Ny W-_ . 4
T 4ad5 i mﬁ. - 4
1 Bed3 2,80 0,50 | :iﬂ‘ . ﬁ*
& &) 0470 3420 ier o - ,
: 4e25 5 s . . 5
@l A g..gg i 2 = ;
h x ‘
49 3,10 4ol 0,08 sis %' . g
20 4e30 4,460 i m
5 1 300 2489 1.20 i l‘
; i 400 2,78 Ue0 e :: " /
60 | b v ¢ S 3480 085 i . A
. 3;55 350 245 4 s ;
61 _ 5470 3640 PWL i 7
s B % L ol o}
a3 2400 2690 250 3%, MM 5: z"
&4 , 8420 Bed0 0,70 | : :
&b Se30 405 s 3@;‘ M4 : 4
63 - : 2ult 20h, Mg Bs 3
: T e Sw éhe MWaa 8,
: 2 X 1.65".53 Gy
32 439 3450 o Ex -
I - 5.45 S.W 1'25 '.I.’..‘.l. mm
i v 2,25 .
LA 0a50
80

e e, e e




mdx

Cow Pre~Treatment Time :
Numbes - - £rom Glinfeal Galving
S Gae Mge . IePel  Calving, Type  Treatment _
81 (13 - 5,20 2,73 Re2B  w3h, Yiod, o 6 -{
(2 Afe . aoes T gyl Seve
3480 3,10 2,12 =3he Mod.s Udt 7
4080 3,50 0496  22h, Yod, S, 3
8 4eld 4e65 0-.% 3he Mod U, 6
2 7250 : 4,40 2461 Mild
3- i 5.40 4-05 1.75 6h. Mn U. 3
: b 6020 297 ¢ 2om Mild
87 Le20 4460 © 0,06 i ? 8. 6
&8 3410 4.65 0,29 308  Mode S 6
89 (1) 4,450 0,94  ~6h,  Moda Ua 4
2 3,80 - adg, Seva
P (1 4,90 300 0.86 =Bhe Med Ue 6
o1 4030 3 .19 1.46 36]9.. SB‘V’ 8, 3
o2 (1 4s70 2490 077  »lCh, Mila U, 4
T 3 4S5 2430 2416 Mod &
93 (1} 5,55 3,30 271 %, Mi1d U, 3
2, 5650 340 Re69 ' Mild
310 3.00 Rell ' 48h. Mod S 3
_ 3,90 3460 L% 36k, M\id Se 5
2] 4ol 3475 Red9 Mod,
(2 8,20 315 0,83 Mild _
450 285 1.62 M1d Se &
4920 2,.60 1,03 Sev, S &
iz-; 3.90 2:90 ' 0074 Mod, Ue 4
2 4400 3s25 2,08 Mild
2,5 3,90 8.2 Moda s 3
3450 Ded5 0s45 Saev, Se 4
105 -1} 4e85 2,90 1,33 Mod, Ue 3+
430 265 0.61 Mode Ss 4
3950 3465 0,95 Seve Se 7
4030 5050 0-% BGV. 8e 5
3.50 340 141 4 Se 3
7,00 260 0,75 ? Se 3
5.40 2.46 10% I‘bd. 5. 4*
5,00 282 Bed2 ? Se A
4095 3475 2458 ? Se 3
4 2960 2,82 2470 Mod e Us 3+
o 4e50 2424, 2.07 Mods
1 Lel 3420 1,00 Mode U, o
2 3480 Re95 1,00 Mode
1 3.60 3,45 1089 MO&. U. 4
2 4,00 ' 3,00 2,06 Mod,
123 (1 4.80 2.74 0184 Sev,s Us 7
2 7,80 2,83 1,73 314
1 LeR0 3491 2,89 Vod e Us 6
2 5400 033 R o3 Mode

paabssen b mcaﬂ'tdt
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- e T 1 = 3260
() | 2008 . 1+ b 5o10
% 2160 | 3035 | 420 | = 0
ol _ i 4420 = . 50
4R 2,50 w § = e : é:

. ‘3 o 2.50 o . ; LS -
ig Ju g‘éﬂs s s . o
47 .(a; ! a5 s & 14 .
48 (2) 1,15 - “« fow 3420
50 Q.SO L - i - o
61 : l 0460 w 3.60 3'65 1.,90
62 (P) § 2445 - - §3.50 1 3,10
64 1,10 o @ f e - f =
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