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HAPTOGLOBIN CONCENTRATIONS IN BLOOD OF DAIRY COWS
WITH INFLAMMATORY DISEASES

P. Mudron
pavol.mudron@uvlf.sk

University of Veterinary Medicine and Pharmacy in KoSice, Clinic of ruminants,
Komenského 73, KoSice 04181, Slovakia

Haptoglobin is an acute phase protein produced primarily in the liver in response to pro-inflammatory
cytokines. The objective of this field study was to determine if common inflammatory diseases like mastitis and claw
inflammatory disorders are associated with increased serum haptoglobin. Moreover, the sensitivity and specificity
of haptoglobin levels were tested. 237 Holstein dairy cows were included in the study; farm feeding management
was based on TMR and the dairy cows were housed in free stalls with cubicles. Health condition of mammary gland
and claws was examined in the crush. The subclinical mastitis was diagnosed by using California mastitis test.
Blood samples were obtained from the jugular vein at the time of the clinical examination and treatment. Serum
haptoglobin concentration was measured by colovimetric assay (Tridelta Development, Ireland). Statistical analysis
was done by two-way ANOVA. The threshold level of haptoglobin for calculation of sensitivity and specificity was
0.05 g/L. Clinical mastitis, subclinical mastitis, and inflammatory claw disorders, including digital dermatitis, inter-
digital dermatitis, pododermatitis, interdigital hyperplasia, and subclinical laminitis were found in 204 dairy cows
(INFLA). 33 dairy cows were found to be free of inflammatory changes (CONTROL). Cows with inflammation had
higherserum haptoglobin than controls: INFLA — 0.21 g/L; CONTROL — 0.06 g/L (P<0.01). The sensitivity de-
tecting dairy cows with inflammatory disorders by serum haptoglobin levels was 84 %, whereas the specificity in the
control group of 33 clinically unsuspicious cows was 68 %. Results of the study show that the inflammatory dis-
orders in dairy cows are associated with increased concentrations of the serum haptoglobin. However, sensitivity
and specificity of the serum haptoglobin are rather low for detection of inflammatory processes in dairy cows.
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KOHUEHTPALIA TAIITOITIOBIHY B KPOBI MOJIOYHUX KOPIB
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VHiBepcuTeT BeTepuHapHOi MenuiHu Ta Gapmanii B Kommie, kiiHika )KyHHUX TBapHH,
ByJa. KomeHcobkoro, 73, M. Komune, 04181, CnoBauunna

Tanmoenobin — npomein cocmpoi ghazu, sIKULL CUHME3YEMbCS NEHIHKOI0 3a Ofi NPO3ANANbHUX YUIMOKIHIG.
Memoro yvoeo docniodicenns 6y10 6CMAHOBUMU, YU CYRPOBOONCYIOMbCA MAKI NOWUPEHT 3AX80PI0BAHHS, AK
Macmum ma 3anaivHi NOPYUIeHHs pamuyb, NIOSULEHHAM CUPOBAMKO8020 2anmoziobiny. Kpim mozo, docni-
00iCYy8aNU WYMAUGICMb MA CNeYUDIUHICMb 6CMAHOBLCHHS KOHYEHMPayii 2anmonodiny 01s 0ia2HOCIMUKU Yux
3ax60pr08aHsb. Y docnioi suxopucmano 237 MONOYHUX KOPIB 20UUMUHCOKOL NOPOOU, YIMPUMAHHS Oe3npus si3He
cmitinose, 200i6/1s — nogropayionna kopmosa cymiut (TMR). [l oyinku cmary MonoyHoi 3an03u i pamuyb Kopie
Gixcysanu y cmanxy. CyOKMiHIUHUL Macmum Ola2HOCMY8AaU 3 OONOMO20I0 KALIPOPHILICLKO20 MACMUMHO20
mecmy (CMT). 3pasxu kposi Opanu 3 spemHoi 6eHu R0 4ac KIHIYHO20 00cmediceHHst ma aikyéants. Konyenmpa-
yito eanmoanobiny 6 cuposamuyi Kposi euznauau koropumempuuro (Tridelta Development, Iprandis). {is cma-
MUCMUYHOT 00POOKU Pe3yIbmamis UKOpUCmogysaiu 06ogaxmopruii oucnepcitinuil ananiz ANOVA. Ilopozosuil
pisenb eanmo2nobiny 01 po3paxyHKy wymausocmi ma cneyugpivnocmi cmarnosus 0,05 2/n. Kniniunuti macmum,
CYOKNIHIYUHULL MACMUM Ma 3anaibHi 3aX60PI0BAHHS PAMUYb, 30KpeMa NAlbYe8Ull 0epmMamum, MidCnaibyesut
Oepmamum, n0000epMamum, MidCnaibyesy 2inepnaasito ma cyoKuiHiuHul aaminim, 6yau euseneni y 204 xopis
(INFLA). Busgneno, wo 33 MOnouHi KOposu He MArOmMb 3anaibHux 3min (konmponn). Kopoeu i3 3ananenuam
Manu UWULL 6MIiCm 2anmo2iobiny Y cuposamyi Kposi, Hidic Konmponshi: xeopi — 0,21 2/n; 300posi — 0,06 2/n
(P<0,01). Yymnusicms suseieHHA 3aNALbHUX NPOYECI8 Y KOPI6 3a PiBHEM ) CUPOBAMYI KPOBi 2anmo2iobiny Kpoei
cmanosuna 84 %, cneyughiunicms memooy y epyni KIiHiuHO 300posux kopie oyna 68 %. Pesynemamu docni-
O2fCEHH s CBIOHamb, WO 3aNALbHI NOPYULEHHS Y MOTOYHUX KOPI& CYNPOBOONCYIOMbCS NIOBULYEHHAM KOHYEHMPAYii
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2anmoanobiny 6 cuposamyi kposi. OOHAK YWymaugicms ma CReyupiUHiCIG CUPOBAMKOB020 2anmolobiHy HAOMO
HU3LKI 07151 OiAeHOCMUKU 3aNATbHUX NPOYECI8 Y MOJLOUYHUX KOPIG.

Kirouosi ciosa: MOJIOYHI KOPOBU, I'AIITOITIOBIH, MACTUT, 3AITAJIEHHS PATULD
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YHI/IBepCI/ITeT BeTepHHapHOﬁ MCOUIIUHBI U (1)apMaHI/H/I B KOHII/IHG, KJIMHUKA XBAYHbIX )KUBOTHBIX,
yi. Komenckoro, 73, r. Komute, 04181, CnoBakus

Tanmoenobun — npomeun ocmpoti ghasvl, KOMOPbILL CUHMEIUPYEMCSL NEUEHBIO NPU OEtiCMEUU NPOBOCNAIU-
MENLHBIX YUMOKUHOG. L]envlo 9mo2o ucciedosanis Obiio YyCmaHo8umb, CONPOBONCOAIOMCL iU MAKue pacnpocmpa-
HeHHble 3a0071e6aHUsl, KAK MACMUM U 60CNAIUMENbHbIE HAPYUEHUS KONbIM, NOGLIUEHUEM CHIBOPOMOYHO20 2anmo-
anobuna. Kpove moeo, uccnedosanu 4y8cmeumenbHOCmy 1 CHeYUDUUHOCHL YCMAHOGIEHIUS KOHYEHMPayuy 2anmo-
2100UHA 015 OUARHOCIMUKU SMUX 30001e6anull. B onvlme ucnonb308aHo 237 MOIOUHbIX KOPOB 2ONUMUHCKOU NOPOObL,
cooepoicanue becnpusszHoe Cmouioeoe, KopmaeHue — norHopayuonnas kopmosasi cmecs (LIKC). dna oyenxu cocmo-
SHUS MOTOYHOU Jicene3bl U KONblm Kopoe (uxcuposantt 6 cmanke. CyOKIUHUYECKUL MACMUM OUAZHOCIUPOBATU C NO-
Mmoo kanugoprutickoeo mecma na macmum (CMT). Obpasyel Kposu Opanu u3 ApemHol 6eHbl 60 8pemMsl KIUHUYe-
CKo20 0bcnedosanus u evenus. Konyenmpayuio 2anmo2ioouna 8 cblBopomxe Kpogu Onpeoeisiiu KoNOpUMempuiecKu
(Tridelta Development, Hpnanous). [{ia cmamucmuyeckoti 00pabomxu pe3yismamos UCHOTb308a 08YXAKMOPHbIL
oucnepcuonnblii ananuz ANOVA. [lopozosulii ypogens canmo2nobuna 015 pacuema 4y8CmeumeibHOCHu U Cheyu-
duunocmu cocmasnan 0,05 2/n. Knunuueckuti macmum, CyOKIUHUYECKULL MACMUM U 80CHATUMETbHblE 3a0071e8aHUS
KONbIM, 8 YACMHOCIU HATbYEBbILE 0EPMATNUM, MENCRATLYEEbIL 0epMAmum, HOO00EPMAMUM, MEXCNANbYE8As. cunep-
naasus u CyoKuHuYecKull 1amunum, ovLiu ooHapycenvl 6 204 kopos (INFLA). Bvisigieno, umo 33 monoyHvie Koposvl
He UMEIOm 0CNAIUMENbHBIX UIMEHEeHUTl (KoHmpons). Kopoewi ¢ éocnanenuem umenu gvicuiee cooepircanue 2anmozio-
OUHa 6 cblBOPOMKe Kpo8U, Yem KoHmponwbhbvie: bonvHble — 0,21, 300posvie — 0,06 2/1 (P<0,01). YyscmeumenvHocme
BLIABNEHUSL 6OCNANUMENBHBIX HPOYECCO8 ) KOPO8 NO YPOBHIO 6 ChIGOPOMKe KposU 2anmo2nobuna cocmasnsing 84 %,
cneyughuuHOCmb MEmooa @ 2pynne KIUHUYeCKu 300posbix Kopoe bvlia 68 %. Pesynbmamul ucciedoganus ceuoemein-
CMEYIOm, YUMo OCHANUMENbHbIE HAPYUIEHUS 8 MOTOYHBIX KOPOB CONPOBONCOAIOMCSL NOBbIUIEHUEM KOHYEHMPayul
2anmozanobuna 6 cvieopomke kpogu. OOHAKO, Yy6CMBUMETbHOCHb U CNEYUPDUUHOCHL CIBOPOMOYHO20 2ANMOI00UHA
CUUIKOM HU3KUE 0TI OUASHOCIMUKY 80CHATUMENbHBIX NPOYECCO8 Y MOTOUHBIX KOPOS.

KaroueBnie ciaopa: MOJIOUHBIE KOPOBBI, TAIITOIJIOBMH, MACTUT, BOCIITAJIE-
HUE KOIIBIT

Haptoglobin is an acute phase protein Therefore, the objective of this study was
synthesized in the liver in response to inflamma- to determine if common inflammatory diseases
tion [3] and it can be measured in serum. The as- like mastitis and claw inflammatory disorders
sociation between infections and elevated serum are associated with increased blood haptoglobin
haptoglobin concentrations was well studied in and to calculate the sensitivity and specifity of
cows with uterine infection [1, 7], mastitis [8] and haptoglobin measurement.
claw inflammations [11]. Because haptoglobin
is an indicator of nonspecific innate immune re- Materials and methods
sponse activated by various inflammatory lesions,
different variables can influence haptoglobin con- 237 Holstein dairy cows were included in
centrations [2]. Fatty liver can be also associated the study; farm feeding management was based
with increased haptoglobin concentrations [12] on TMR and the dairy cows were housed in free
and one conclusion is that increased concentra- stalls with cubicles. Health condition of mamma-
tions of haptoglobin around parturition could be ry gland and claws were examined in the crush.
caused by negative energy balance [3]. The subclinical mastitis was diagnosed by using
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California mastitis test. Blood samples were ob-
tained from the jugular vein at the time of the clin-
ical examination and treatment. Serum haptoglo-
bin concentration was measured by colorimetric
assay (Tridelta Development, Ireland). Statisti-
cal analysis was done by two way ANOVA. The
threshold level of haptoglobin for calculation of
sensitivity and specificity was 0.05 g/L.

Results and discussion

Clinical mastitis, subclinical mastitis, and
inflammatory claw disorders, including digital
dermatitis, interdigital dermatitis, pododermatitis,
interdigital hyperplasia, and subclinical laminitis
were found in 204 dairy cows (INFLA). 33 dairy

cows were found to be free of inflammatory pro-
cesses. Cows with inflammation had higher serum
haptoglobin (0.21 g/L) than those without inflam-
mation (0.06 g/L), respectively (P<0.01).

The sensitivity detecting dairy cows with
inflammatory disorders and claw inflammation by
serum haptoglobin levels was 84 % and 90 %, re-
spectively. The specificity in the control group of
33 clinically unsuspicious cows was 68 % (table).

In numerous studies it was found that the
serum haptoglobin increased in infectious and in-
flammatory processes such as mastitis, metritis,
pyometra, traumatic reticulitis and bacterial infec-
tions [10]. The haptoglobin can react very strong-
ly in an acute inflammation and 20-1000 fold
increase can be then measured in serum [6].

Table
Serum haptoglobin (g/L) in dairy cows with claw inflammation and mastitis (n=237)
Healthy Inflammation | Claw inflammation Mastitis Clinical mastitis | ANOVA
Number 33 204 26 43 10
Haptoglobin 0.06+0.04 0.21+0.27% 0.35+0.43° 0.11£0.11% 0.19+0.23* | P<0.01
Sensitivity 86 % 90 %
Specifity 68 %

A significantly higher serum concentra-
tions of haptoglobin and amyloid alpha were
found in dairy cows with clinical mastitis com-
pared to healthy ones [4]. Dairy cows with claw
inflammation had usually higher serum hapto-
globin levels than healthy cows. Several stud-
ies demonstrated that the painful claw inflam-
mations were mostly associated with elevated
serum haptoglobin [5, 9].

The recent study demonstrated that met-
abolic stress, indicated as subclinical ketosis as
well as calving disorders and RFM in multipa-
rous cows, is associated with haptoglobin con-
centration, thus, reduced sensitivity and speci-
ficity in the detection of inflammations can be
expected for haptoglobin measurements during
the first week after calving [7].

Conclusion

Results of the present study show that the
inflammatory disorders in dairy cows are associ-
ated with increased concentrations of the serum
haptoglobin. However, sensitivity and specificity
of the serum haptoglobin are rather low for de-

63

tection of inflammatory processes in dairy cows.
Therefore, a use of serum haptoglobin for moni-
toring of inflammatory diseases on the dairy farm
level can be recommended only with limitation.
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