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Lactose, sodium, potassium and chloride levels in milk of cows with
subclinical mastitis administered intramammary levamisole*
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Summary: ın this study. ıherareutıc elTeel of intramammary levamisole infusion in suhclinıcally ınfccıed co\\'s wCle
evaltl.ııed. Toıally. 4.5 years old Holstein breed 40 eows were used. Twenıy cows with CYlT (-) and SCC~]()().()()() "s conırol gmup
"nd 2() cows wiıh CMT (+) and SCC~3(){J.()O() as trial grour were used. Strong immunomodulatory suhslaııce lev.ırıılSole
.ıdnııımlered 2() ml as 4cif.' soluıion for 6 days intramammarial to the cows wlth subelimcal mastilİs and in wtııch m.ıııner Inels ol
lacıose. sodıum. potassııım and ehlmide levels of immunoglohulin G affccıed was invcstıgated. After administration of Icv.ınıısole lo
ıhc co\\, wlth sııbelinıeal mastiıis. ıhere was no change in Iaetose. sodium and potassium levels. but the levels of ehlmıde W.IS raısed
sl;ıllsllc.ı1ly .IS p~().{J i. lt was fuund ouı ıhaı suhelimeal maslİıis criteria ın milk did not change ;ıfıcr a 6 ,idy Inır.lIl1dmmdrY
1c\,.IIl1JSolc ;ıdminiSlr;ıIİon lo ıhe eo",s wiıh suhclinieal mastitis. l.eval1lisole showed no healing cffcct on the spoıleel 1'1IlhdLıııcc .md
I,ıclose synıhesis durıııg lllall1mary tissue infcetions.
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Meme içi levamizol uygulanan subklinik mastitisH ineklerin sütlerinde laktoz, sodyum, potasyum ve
klor seviyeleri

Özet: Bu çall~lllada suhklinik mastitisli memelere uygulanan ievamizoliin iyile~tirici etkisi ara~ıırılmı~ıır Ç;ı1I~lıı;ıdd 4.5
vd~l;ırıııda. Holsıeın ırkı toplam 4() ıııck kullamlml~tlr. CMT (-) ve SCC~3()(),()()() olan 20 inek kontrol gruhunu. C\tIT (+) \c
SCC~]()().()O() ol.1Il 2() inck ise dcncme gruhunu olu~turınu~tıır. Suhklinik masıitısli ineklere. giiçlii immunomodiiLııör cıkıye .",hip
ol.ın In;ımi7.0lilıı 20 ml °"fA'liik sollisyonu. meme içi 6 giin boyunca uygulanmı'i ve siitle lakıo/. sodyuııı. pOI.lsYlIm \e klor
e1iızey1criııin ne yönde etkilendiği ara~ıırılmı~ıır. Subklinik mastitisli inekıCı'de. levamizol uygulanmasımLın sonr;ı siı i I.ıkl<ı/.. sodyul11
\c pOI.lsyllm diizeylerinde herhangı hır değişiklik olll1aml~tır (p~(),()5). Klor diizeyleri istatisıiki olarak r<;().() i dıı/cvinde ;ırtml~lır
Suhklinık m.ısıııisli ıneklcrde. meıııe içı. 6 giin hoyunca ievamilOl uygulanmasından sonra siiııeki suhkliııık ııMsılı]'s krıtCllerın"l
değışıııedığı helirlenmişıir. Meme dokıısu enfeksiyonlarında. bozulan iyon dengesinde ve laktoL seııtezinde. le\;II11I/<)1 kullanlJl1lnın
lyl1c~tıricl eıkısı olmadığı anla~ılmı~tır.

An;ıhlar kelımeler: Inek. klor. lakım, levamiwl. rOtaSYUııı, sodyum. subklinik mastiıis

Introduetion
\,lasıiıis is an innammation of the glandular tissue

aııd iı eaıı he defineel as ıhe reaeıinn of the mammary

gbııd ıo irriıanı faeıors. it may he seen in all animals.

however. in eows. it is more likely ıo oeeur heeause of

produeıiviıy of the animal and sensiıivity nf the over-

working mammary gland (16),

Masıitis eauses great loss in dairy farming in our

eOllJlıry. and if it is diagnosed on time and treatcd at

suhelinical stage. iı can he sıopped and preventcd to pass

\lll ın oıher animals (9. 10,13).

In suhclinical mastiıis cases, generally changes in

maınmmy ıissuc and milk eannoı he ohserved clinically,

so the disease can he diagnosed in the lahoratory hy

deıernıining ıhe increasc of somatic eclis in milk and

changes in the kvels of milk components. The number of

---_._-------

somatic eclis in milk eovers the toıal eounı of cclls

including the numher of !cukocyıes, The cmınt of the

neutmphil leukocyıes is aeeepted to he ıhe hest crilenon

in order to indieate the exisıence and se\eriıy ,ıl' ıhe

innammation in the manımary gland (IX)

Suhclinical mastitis is charaeterizcd by aıı iııcrease

ın the numher of miIk eells, degcneration iıı nıanımary

gland epithelial eclis. a deerease in ıhe synıhesizing

procedures in cclIs and changes in ions. Ikcause of the

damage in the synthesizing eells. the synıhesıs of such

milk components as lactose. cascin and faı is decrea.scd

Ionic changes caused hy an incn.:ased levcls of sodiuul.

biearhonate and ehIoridc are decrease the leveb of

hydrogcn and potassiuııı ions. When ıhe intercel! eanals

get damaged, the coneentration of chloride inns inercases.

therefore, 'a saIty taste' is formed and ıhis iııereases ı!ıe
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electrieal concluctivity of ıhe milk. The result of ıhe
development of the infiammaıion ın mammary is thaı
,Ilhıance permeation from blopel vesscls lo mammary
g lancl inercases. so the conıposition of milk resemhles

blood graclually ( 12).
Sonıe of the researehers have ıaken the advanıage of

the imımınomodulatory dfeet of Icvamisole to stop the
development ııf masıitis diagnosed at the subelinieal
,ıage (2.7). In this study. levamisolc as a slrong
imnıunonıodulatory substanee adminislered inıramammarial
lo ıhe co\Vs with suhelinieal mastitis to see lactcıse.
sodiıım. poıassium and ehloride levels in milk ıo
understand wheıher whole eell slrueture and ionic balance

regained or not again.

Material and Mcthods
The materiab of ıhe study were 40 Holsıein hreed

eows of 45 years of age, provided by ıhree privaıe dairy
Lırming eompanies in the lown of Kırıkkale. The
deternlinaıion of ıhe eonırol ancl ırial groups was realised
according lo the results of CaliforniJ masıilis lesI (CMT)
and snmatic cel! counl (SCC). Twenıy of ıhe eows with
CMT( ) and SCC<300.00()fml mil k formed the (Ontrol
group while the other 20 wiıh CMT(+) and
SCC>.100()OO/ml nıilk was used as ıhe trial group.

Ikfore the inlramanınıary lcvamisolc administraıipn,
mı Ik sanıples were taken from ıwo of the mammary lobes
of eaeh cow separeıely inlo ıhe 20 ml vials. The levels of
laetose. sodium, pOIJssium and ehloride were cletermineel
in ıhe serum of milk samples. Then, 4% of 20 ml
Icvanıisole \Vas administered ıo one of the two lobes of
ıhe cows from conırol and Irial groups. whcreas no
~ıdnıinistration was applied lo the ()theı' lobe L' . i. . cvamıso c
~\(ııııinislraıion was carried out on cc aday following
mcırııing milking and it continued for 6 days. When th~
Icv~lmis()1e administraıion ended, milk samples were
taken from the same cows second ıimc and ıhe same lesls
Illentioned were earried out.

The California mastiıis lesI (CMT) \Vas carried oul
according lo the method deserihed by Sehalm et aL. (18).
SCC \Vas carried oul aecprding lo the meıhod described
hy Seandiııavian scoring sysıem was used lo evaluate ıhe
test results (IS).

In orclcr lo extraet milk serums, ıhe method
descrihed h AI'" (ı)y dlS was useo. The measuremenl of
sodium and poıassium levels in milk serum was done
ıhrough ıhe llame photometrie method used by Ersoyanci
Baysu (6). The amotınt of laeıose in milk was measured
ıhrough ılıı: method describeo by Frais (8). The
mcasuremenl of ıhe ammınt of chlorioe in milk was also

perl'ormed using a meıhod described hy Egan cl aL. (5). In
orcler to evaluate the results or analysis. I-lesı desenbed
by Sumhuloglu and Sumhuloglu waS used (20)

Results
Before ıhe inıramanınıary adminİstraıi()ll or Icvanıi

sole. the level of lacıose in milk serum \Vas nıeasured as
:4.25:tO.08 gtdl in ıhe cows wiıh suhclinieal mastitis. anel
ıhis Icvc1 was found to he stalisıieally loweı hy ıı~().OOi

ıhan ıhe value or 4.9():tO.()5 g/dl nıeasured iıı the cm\, III

the conlrol group. In the eows wiıh subelııııcal ın~ısıııis.
ıhe Ievels of milk serum laetose \Yere mcasured as
4.2S:tO.08 g/dl bcfore ıhe Icvanıiso1c admiııisıralİon. and
as 4..14:tO.05 g/dl after ıhe administraıion (p<::;O.OOi)

(Tabı e I) ..
In healthy cows, the sodium Ievel was measured as

46.9:t14.5 mg/dı whilc iı was found to he X2.346.l):t257
mg/dı in ıhe cows wiıh suheliniea! m~ısıiıis. and tlıe
elifference between the Iwo groups W~IS found lo he
slaLisıieally significanı at Ihe level of pSI.J.()()ı ,\ftcr ıhe
intramammary administraıion of !evamisolc. a relaıive
inerease was ohserved in ıhe 1cvel of :iodium in milk
serum of hoıh ıhe healthy cows and ıhe CO\Vs wiılı
subclinieal mastiıis bul. there was 110 clı;ınge sıalislıcally

(p~O.05) (Tablc I).
The levds of ehloride were measured as 61.0! :t()()4

mg/dı in the cows of conırol group. and i i i .(ı6:t()()S
mg/cil in ıhe cows with subclinical mastiıis (p~().O()I)
The milk serum chloride Icvcı' wlıiclı was i ı i 66:tO.05
mg/dı hefore the intramammary Icvamisole adminisıra-
Lion to the eows with subclinical masıiıis. \Vas measurı:d
as 113.51:tO.05 mghl1 after the adnıinisıration. and a dif-
fcrenee was ohserved statisıieally beıween ıhe groups dı
ıhe level of pSO.OOı (Tah le ı)

The levels of milk senım pota-;siuııı levels wcrc
l69.8:t16.2 mg/dı in ıhe healthy eows dnd LHJS:tIXA
mg/dı in the cows with subcliniea! masıiıis. The milk
serum potassium levds in the eows wİıh suhclinicd! Illas-
Lilis were staıistieally lower at the le'iel of pSO.()()1 ıhan
the healthy cows. Aner the levamisolc adıııinisır~ıti()lı. iı
was seen thaı the milk senım potassium Icvds did nol
ehange staıistically in the cows wiıh subclınıeal nıd,liıis
(p~O.05) (Table I).

Discussion and ConcIusion
The mineral c0l1lel11 of milk changes during mastiıis

and the changes are of greaı imronance in -ıerıııs of
eharaeteristie of milk as well as ils Butrilive value. The
mammary tissues sdecıive permeallility of ions rec!uces
during masıitis, huı passive perıııeabiliıy inereası:s
(12,17).
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T~ıbıc i. Lcvcl, of lacıose. soeliııln. [lotassiııııı and chloride ın ınilk cows of control and sııhclınica! llla,ıilJs.

A \-1;II11I11arylohe wnlı levall1lsole adıııinistration.
B ,\tLılıılıı~ırylohc wiıh no Icvaıııısole adıııinistration.
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As a resıılt of the development of the inf1ammation
ın ıhe mammary gland, suhstance permeation from the
hlood vessels to ıhe mammary gland increases, so the
eompositinıı of milk resemhks hlood gradually. Milk is
in osmoıie halanee wiıh hlood. Sinee the ammınt of
ı~h.:tose has decreased in milk \Viıh ınastitis. the redueed
Ihnıotie pressure is halaneed hy the permeation of
ehlmide aııd sodium ions and hlood proteins to ınilk. it is
poinıed oul that İn nıastitis eases, ion levels permeating
milk inerease hy iO times as ınueh as the normal values
( 12)

Anel' the intramamınary levanıisole adıninistration,
no signifiean\ iıııprovenıent \Vas recorded in ıhe levcl of
laelose İn milk. hut a relative increase \Vas ohserved.

Major anions and eations related lo ınammary gland
,ccrcıion elisorders are ehloridc, sodium anel potassium.
\Jormal secreıinn of sodium and potassium İs controlJed

hy the activc pump systcms in the basal anel lateral
menıhranes of the secreting ceııs. These puınps sudiıını
out of the secreting eeııs. thaı is. inıo ıhe exlraecııuLır
liquid, \Vherea, they pump pulassium iıı ıhe revcr,e
direction. These inns are passivcly ıııoved IDwarc1s ıhe
apical membranes üf the secreling cells. This is hecııısc
milk is electrically more positive ıhan iıılraeellular liquic1.
The mechanism of ehlmide seeretion is nDt as ekar as of
soclium and potassium. hut it is moveel ıowarels ıhe ba,al
and apical mel1lhranes both actively and passi\'cly. and iıs
cnneenlration is higher in hlood anel cxıraeellıılar liquıd
ıhan in ınilk (I 1).

LevaınisoJ. which arouscs the antibudy S) nıhesı, by
strengthening the funetions of peripheral T-Iyııtphoeyıes
and phagoeytes. has usd'ul elIects over eow masıııis (ltJ)
Ho\Vever ıheoretieal argumenıs recommcnel aeling
pnıdently in finding out the pathogen of masıiıis and
using levanıiso!c ( 14).
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In other studies, !evamİsolc, known for ils im-

ımınomodulatory etlecı, was adminisıcred boıh inlra-

mammary and parenıeraııy in ordcr to Ircaı subclinical

mastilis. In ıhese studies, whcre reportedIy !evamisolc

was used lO Ireal mastiıis, no informaıian was giyen on

ıhc change of subelinieal masıitis eriıeria in milk (3,4).

In present study, iı was faund Oul that subclinical

masıilis eritcria in milk did nol change after a 6 day

inır;ııııammary levamisole adminisıration to ıhe eows

wiıh subclinieal mastitis. Mamınary tissue infeeıions

inercase penncahiliıy in blood capiııarics and spoil the

ion balance. and levamiso!e showed no healing effecı

over thal.

Referenccs
Alais C (I 974)' Science du Lot!. PrinClp/es des Techniques
ul/leres. Editcus Boulevard. Paris.

., Baydan E, Salmanoğlu B, Vural R, Öge H, Çakmak N

( 1906) Suhkhıuk 17U1slinsh /i iek/erde lemmizoiün !Jım kan
de,::[erlaine eıkısi. Türk Vct Hek Dcrg. ll, 53-56.

1. Bergmann AV (1903): r:Ulerverlraglichkeil von lelrwııısol
l/17d levomisollıydroclılorid und rezepıun'orschlag zum inl-
m17J(lI1l117UI'I'neil1solz heim rind gegen pmıoıheca zol'fii.
Beri Miinch Tierarztl \Vsehr. 106.253.256.

4 Bergmann AV (19':13): E'ın'rimf'llıel!e proloıhekf'll-
17/(/sliIIS heim mulund ıhempie /lUI leırwniso/hl'drochloriJ.
Beri Münch Tierar/tl W,c1ır. 106. 257 -260.

5. Egan H, Kirk RS, Saw.yer RP ( 19SI): Carson 's Chl:'mical
Ano/rsıs of Foods. Eıghth cd. SallJlders Company. London.

6. Ersoy E, Bay~u N (19SI): Pmıik Biyokiml'a. Ankara lJniv
Vet Fak Yayınları. Ankara Üniv Basımevi. Ankara.

7. rlesh.l. Harcı W, Nelken D (19S2): ImmUllOpolt'lllialing
effeel of levamiSllle in ıhe IJrt'Vt'Ilıion of hOl'ine masıilis,
(ehri deoıh ol1d el1domeıriıis. Vet Rec. 11 ı. 56-57.

~. rı-ais r (i 072): Pmeliml Biochemisın' An Imroductory
Cour,e. UılJ\ er,il)' Park Pres,. Balıımore.

'J. (;raaf '1', Dwinger RH (1995): Esıimi/ıion or milk pm-
dilclion losses dıw ıo ,ıuhclıniuı/ /lUlsıiıis in doirr Cill/II' in
Cmlo Him, 127-128. In: Proceeding, of the third IDF In-
ternational \!Iastiıi, Semınar. I300k II. 28 May- ı Junc, Tel-
A Vi v. Israe!.

i O. Huang LQ, nongxiang-Cai MS (i 095): CorrelCllion hel-
l1"enl ,lOflWıic 1'1'11cOllll/S. haclerti/ and enzymes in milk or

suhclinici/I mi/sıiıis. 88-91. In: Proceedıng, of ıhe thınl iDF
Intcrnaıional Mastitis Scmİnar. Book i. 28 'vby-I .hıne

Tel-Aviv.lsrae!.
i I. Kitehen RJ (I 078): l::n::l/lwIIC dia;.:nosıs ol J}'dll/IlIS 141)

Proc. Twentieth Imernational Dairy Congres,. Francc
12. Korhanen H, Kaarlinen L (1995): C/7IIngel 1111111'U)/)1-

POsiliOlI or milk indl/{:ed hı' mi/sıiıis. 76-82. In: M Saml-
holın. T Honbncn-Buzalski. L Kaartinen. S PYiırala. (Eds).
'nıe Bovıııc Udder and Ma,ıııis. Gummerııs Kırppaınoo)'.

Jyvaskyla.
13. Nizamlıoğlu M. Ergani~ O, Tekeli T. Ba~ımıar 1\ i 1080)

Koyunlardo suiJklinik mi/sıillSlerin erken I({III.'i afllllCl /II'
siil I'e ki/ndi/ hazı hiyoklfnyawl de!ferlu ı/e fllIkmh{\()llillk
yönden 0/'{/,III1"I/1II1i/r. Etlık Vel Mikrobiül Derg. 6. 115-

125.
14. Purswell LLJ, Dawe DL, Brown .I, Williams DJ (1l)~S)

tıfect or leVi/misalI:' 011 immıııll-' ./iıııuiol1 and repmduc/ıve
per/imnwıce ın /irsı-liııer girls. Am J Vel Re,. 49. 85h-

859.
i5. Saloniemi H (I 995): Use or SO/lUlII( Cell C'unı III Udder

Healılı Work. I05-! LO. In: M Sandhulm. T Hunbnen-
Bıızalskı. L Ka,ırtınen. S Pyörala (Ed,). The BOi'ıne Udder
and Mastiıis. (Jummenıs Kirppainooy. Jyv<ıskyLı.

16. Sandholm :\'1, Maltila 'i' (I 986) Mechanl.lfnl oj oı/ec/wıı
and ın/lwnmaııon or ıhl:' /l1II1Il/lWn' gl({Iıd 7-13 In: Pro
eeedings nf symposium on masııtis çunım! 'IIld hy<!ıenıc
prodııetion of ınilk. 10-12 June. Espoo. Finland.

17. Sehalm OW (1977): Pıııhologic choııges 1/1 ıhe mı/k o/)(I
udda or CO"'.\ wııh masıiıis. J Am Vet Med ,\s,oc. 170.
i 137- 1140.

i S. Sehalm OW, Carrol EJ, '1ain NC (i 071) nıil'fI/(' ,\10.111/1\

Lca and Fcbiger. Phıladelphıa.
19. Sharma LK, .Iagadis S, Mulhagal AN (i ')911) I.'((ı'us Ii(

hOl:'morrhagic sl:'plicoemii/ "i/cetıııııiıın and 1I'I'Ilmısole (/(1-
milıisımlion on ıhe humorol reıpolI.le III crosı-!>red ca/vl-'S
J Vcl Pharmaeol Therap. 13. 23-28.

20. Sümhüloğlu K, Sümhüloğlu V (1993): Ihınislıııısıik. iLı-
ccııepe [nivcrsitesi Yayınları. Ankara.

Rl:'ceil'ed 13 .iuı" 2()OL / Accepled 7 /l/oı'em!>"r 2001

Correspondence address:
Doç. Dr Taner Pomukçıı
KrnHo11-' Olıiversile.11
Vderiner Foklillesı
IJiyukllııWI Ani/hilim Dair
KWHpüs, Krnkkole


	00000001
	00000002
	00000003
	00000004

