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Abstract

Kovaé G. P. Mudron, M. Martiné&gek: Utilization
of the Glutaraldehyde Coagulation Test in Cattle. Acta vet Brno, 56,
1987: 275-280.

Detection of inflammatory processes in adult cattle and de-
tection of early and sufficient colostrum intake in newborn cal-
ves was carried out by means of the glutaraldehyde coagulation
test. From a total of 368 blood-sampled dairy cows 108 showed
a positive reaction within é minutes. Subsequent physical exam-
ination of these animals revealed actinomycosis, arthritis, bron-
chopneumonia, endometritis, urethritis, hepatitis, mastitis, po-
dodermatitis, subcutaneous abscess, pericarditis, reticuloperi-
tonitis and vaginitis. Among a total of 67 calves, 22 showed no
blood serum coagulation, and their further examination revealed
hypogamma globulinemia caused in majority of animals by late co-
lostrum intake. The simple principle of the glutaraldehyde test
and rapidly achieved results make it a suitable tool for diag-
nostic and preventive measures of the veterinary practitioner.

Adult cattle, calves, 1.25 % and 10 ¥ glutaraldehyde, inflammatory pro-
cesses, hypogammaglobullnem1a

The development and maintenance of good herd health constitute
the basic goal in enhancing production and reproduction of highly
producing animals (Vrzgula et al. 1980). Although health of -
animals may be genetically related it may be greatly influenced
by environmental factors such as nutrition, husbandry and mana-
gement practices. A disruption of the balance between the orga-
nism and its environment makes itself felt to various degrees by
disturbances in physiological functions. This results in gene-
rally poor condition and may produce clinical manifestations of
disease. Moreover, it may predipose the animals, in particular
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the young,; to parasitisms and infectious diseases (Jago3 et al.
1985). The present, large-scale units of animal production require
efficient and effective diagnostic, therapeutic, and preventive
health care measures.

One simple examination suitable for revealing inflammatory pro-
cesses and for assessment of gammaglobulinemia is the glutaralde-
hyde coagulation test (Sandholm 1974b; Tennant et al. 1979).

In the diagnosis of infectious inflammatory processes the serum
gammaglobulin fraction is of importance in addition to total pro-
tein concentration; their enhanced synthesis is indicative of the
body s positive response to antigen stimulation. Chronic infections,
especially purulent processes, result in sharp increase of the

ammaglobulins. Data from the literature indicate the usefulness of
he glutaraldehyde test coupled with the physical examination of
test-positive animals (Schillinger 1982).

Materials and Methods

In this study, the glutaraldehyde coagulation test was employed.
Its grinclple is the bonding of free amino groups by aldehydes.
As plutaraldehyde contains 2 aldehyde groups per molecule, it is
especially suitable for cross-linking with proteins. Among the
blood proteins, gammaglobulins and fibrinogen contain reactive
amino groups. When their blood concentration is elevated they po-
lymerize after addition of glutaraldehyde (Hopwood 1969).

The test procedure for adult cettle was as follows: The testing
reagent, a 1.25 X solution of glutaraldehyde was prepared from
its 25 X aqueous solution diluted with saline and supplemented
‘with 1 mg/1 ml EDTA. To this test reagent in a test tube equal
amount of venous blood was added. The contents were mixed by in-
verting the tube 2-3 times and the coagulation time in minutes
was determined.

Evaluation of test results:

Coagulation time

“ in minutes Ga-q’globulin concenttation
within 3 highly elevated
3 -6 moderstely elevated
7 -15 slightly elevated
15 . not slevated

In this study, 368 female cattle, 18 months of age or older,
were employed. The animals were examined at the Department of
Internal Diseases, Diagnosis and Prevention, University of Vete-
rinary Science, Kodice (clinical patients) and in the. agricultur-
.8l enterprise Zemplinske Teplice (production dairy cowsg. Animals
with a coagulation time of more than 6 minutes were physically
examined and routine screening examinations were performed of their
ruminal contents, milk and urjine. _ .

The following %o:t procedurs was employed for detection of hypo-
and hypergammaglobulinemia in calves: B

Fifty ,ul of 10 % glutaraldehyde solution were added to 0.5 ml
blood sefrum. -

Evaluation of the results:

Coagulation time was judged by holding -the test tubes at an
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angle approaching horizontal a few times during 1 hour. With the
satisfactory uptake of gammaglobulin by the calf from the first
ingested colostrum, a conspicuous serum clot is formed by this
procedure. With hypogammaglobulinemia, no clotting or only slight
coagulation occurs (Tennant et al. 1979). _

The glutaraldehyde test was used in 67 calves (aged up to 1
month) born to or accompanying dams who were patients at.the Uni-
* versity of Veterinary Science in KoZice, and from the agricultur-

al enterprise in Zemplinske Teplice. '

Results

Adult Cattle

Among 368 cows, 108 had a coagulation time of up to 6 minutes,
40 ranged from from 6 to 15 minutes. ’

Clinical examination was carried out in all animals that were
within the 6 minute interval with following results:

Clinical findings ' - No. of cows
" Actinomycosis 3
Arthritis 3
Bronchopneumonia 11
Endometritis and urethritis 12
. Hepatitis 16
Mastitis 25
Pericarditis 2
Pododermatitis, Rustelholtz ulcus 21
Subcutaneous abscesses 5
Reticuloperitonitis 8
Vaginitis 2
Calves

0f 67 calves 24 manifested no coagulation of blood sera at
60 minutes. This finding was indicative of hypogammaglobulinemia,
related principally to the late ingestion of colostrum. Further
serum analysis for gammaglfbulin concentration showed a borderline
concentration of 0.6 g.dl™*. Below this concentration only geli-
fication of the serum occurred.

Discussion

Contemporary veterinary practice requires rapid, simple, and
reliable diagnostic methods enabling detection of subclinical
disease and the predisposition to a variety of diseases.

As reported by several investigators (Sandholm 1974ab;
Liberg 198l; Schillinger 1982; Doll et al. 1985)
and confirmed by our own data inflammatory processes in cattle
can be detected by means of this test. During the initial inflam-
matory response, fibrinogen is the prevalent protein; with the
advanced stage of the disease gammaglobulin predominated as a
result of immune response.
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The possibility to employ this test was first described by
Sandholm (1974ab) who found that an increased gammaglobulin
concentration in cattle can also be detected by means of a pro-
tein lability test; this is the principle of the glutaraldehyde
coagulation test. : .

-Schillinger (1982) found that effectiveness of this test
is dependent upon 1) the duration of the disease (with the ini-
tial immune response to antigen exposure, a sufficient increase
in concentration of the serum globulin fraction occurs only at
day 10), 2) by age of the animal (the immune system is develop-
ing throughout 1ife and this test works best in animals older
than 1 year), and by organ, or disease specifity (hypergamma-
globulinemia is in any case organ-specific or disease-specific;
i.e. its correct interpretation must be supported by information
derived from the physical examination).

Doll et al. (1985) evaluated the glutaraldehyde test for de-
termination of fibrinogen and gammaglobulin in 435 adult cattle.
They found that when externally manifest inflammatory processes
are excluded, the presence of internal inflammatory diseases in
animals..reacting positively within 3 minutes is accurately re-
vealed in 97.8 ¥ and when within 6 minutes, it is accurate in’
87.9 X of the animals. The prognostic.value of the test is simi-
larly dependent upon the nature and localization of the process.

Sandholm (1976) and 0 "Rguurke and Satterfield
(1981) view the glutaraldehyde coagulation test as a practical
field test for identification of hypogammaglobulinemic newborn
and young ruminants.

Our examinations of serum samples from calves were negative
for longer than 60 minutes when they had been sampled before
and several hours after colostrum intake. In older calves with
non-coagulating sera we assume hypogammaglobulinemia resulting
from delayed colostrum intake. This is confirmed by Tennant,
et al. (1979) who found calf sera containing at least 0.6 g.dl
gammaglobulin coagulated within 60 minutes of glutaraldehyde
contact.

Data from the literature and our results indicate that this
test is a suitable tool for screening procedure for routine
herd health monitoring. It can serve to direct the veterinarian
toward further evaluation”of those animals suffering from inflam-
matory processes and indentify young ruminants requiring treat-’
ment of hypogammaglobulinemia.

Vyuzitelnost glutaraldehydového testu pri hovadzom dobytku

Za pouzitia glutaraldehydového testu sme sa zamerali na de-
tekciu z4gpalovych ochoreni pri dospelom hovadzom dobytku a vé&as-
ného ako aj dostato&ného prijmu kolostra pri telatach. V rémci
testovania celej krvi u dospelého hovadzieho dobytka sme z cel-
kového poétu 368 kusov dojnic zistili 108 pozitivne reagujicich
zvierat do 6 mindt. Po klinickom vy3etreni u tychto zvierat sme
diagnostikovali: aktinomykozu, artriti{du, bronchopneumoniu, "endo-
metrit{idu. uretritidu., hepatitidu. mastit{du, pododermatitidu,
podkozny absces, perikarditfdu, retikuloperitonitidu a vaginitidu. Pri te-
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latéch zo 67 testovanych kusov u 22 na zéklade nezrazenia sa
séra bola zistend hypogamaglobulinémia, najtastejsSie spOsobend
oneskorenym prijatim prvého kolostra. Pre jednoduchy princip
metody a rychle zi{skanie vysledkov glutaraldehydovy test vhodne
doplnuje diagnostické a preventivne zédkroky praktického veteri-
nidrneho lekéra.

HcnonbsyemocTs raoTapanlbgerHaoHOro TecTtTa y KpYyMNHOro porartoro
CKoTa

MIpy HCNONBSOBAHKHH TINTAPANbOErHOHOrO TECTa HAMH YHNENHJOCh
BHHMaHHE BLIABJIEHHKW BOCMAaJHTENbHHX 3a60JIEBAHHA B3POCIHIX OCOG6eR
KPYNMHOrO poraToro CKOTa, a TakKxe CBOEBPEHHOMY H OOCTaTOYHOMY
NpHeMy MOJNOSHBA MPH HANHYUH TeNAT. B paMKax HUUNENOBAHHSA BCeR
KPOBH B3POCHLX rojioB H3S 368 NOAHHU KOPOB HaMH ObIIO BHSIBJIEHO
108 NMOSHTHBHO pearHpyWmMHX XHBOTHHX RO 6 MHHYT. [locne KaHHHYeC-
KOro O6CNenOBAaHUSA YNOMAHYTHX HAMH OHJl MOCTaBJIeH OKHArHOS: AKTHHO-
MHKOSa, apTpPHTa, GPOHXOPEBMOHHH, 3HOOMETDHTA, ypeTpuMTa, renaTH-
Ta, MacTHTa, NagonepMaTHTa, MONKOXHOrO a6cuecca, lepUKapauTa,
PETHKYJONEepPHTOHHTA H BarWHHTa. [Ipy HaANUUHUK TeneHxa H3 67 npo-
BepsieMHX I'ONIOB Y 22 Ha OCHOBE He CBepTHBAWmMEeACs CHBOPOTKH 6bijia
ycTaHOBNeHa runodamMMario6yiHHEMHs, Bh3BaHHas yame BCero sanosna-
NBIM NPHEMOM NEepBOro MONOSHBA. Bnaromaps NMpoOCTOMYy MNPHHUHNY METO-
na ‘M GHCTPOMY MOJYYEHHI pesylbTaTOB, IJINTAPANOerHOHBA TecT
SAIBAAETCA MNOALUXOASMHM AOMNOJHEHHEM RHACHOCTHYECKHX M NPOPHUAAKTH-
YeCKHX Mep NpPaKTHYeCKOro BEeTEpPHHAPHOro Bpaua.
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