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Abstract 

K 0 v a§ l: G., P. Mud r 0 Ii, M. Mar tin l: e k: 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 ~lood-sampled dairy cows 108 showed 
a positive reaction within 6 minutes. Subsequent physical exam
ination of these animals revealed actinomycosis, arthritis, bron
chopneumonia, endometritiS, urethritis, hepatitis, mastitis, po
dodermatitis, subcutaneous abscess, pericarditis, reticuloperi
toni tis and vaginitis. Among a total of 67 calves, 22 showed no 
blood serum coagulation, and their further examination revealed 
hypogammaglobulinemia caused in majori ty 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, hypogammaglobulinemia. 

The development and maintenance of good herd health constitute 
the basic goal in enhancing production and reproduction of highl) 
producing animals (V r z g u 1 a et al. 1980). Al though 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 prod~ce clinical manifestations of 
disease. Moreover, it may predipose the animals, in particular 
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the young; to parasitisms and infectious diseases (J ago § 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 (5 and hoi m 1974b; Ten nan t et a1. 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 

. gammaglobulins. Data from the literature indicate the usefulness of 
the glutaraldehyde test coupled with the physical examination of 
test-positive animals (5 chi 11 i n g e r 1982). . 

Materials and Methods 

In this study, the glutaraldehyde coagulation test was employed. 
Its principle is the bonding of free amino groups by aldehydes. 
As glutaraldehyde contains 2 aldehyde groups per molecule, it is 
espepially 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 (H 0 p woo d 1969). 

The test procedure for adult cattle was as follows: The testing 
reagent, a 1.25 I: solution of glutaraldehyde was prepared from 
its 25 I: aqueous solution diluted with saline and supplemented 
'with 1 mg/l ml EDTA. To this test reagent in a test tube equal 
amount of venous blood was add.d. The contents were mixed by in
ver~ing the tube 2-3 times and the coagulation time in minutes 
was determined. 

Ev.luation of test results: 
toa~ul.tion time 
in minutes 
within) , - , 
7 - 15 

15 

G ..... lobulin concentration 

highly elevated 
moderately elevated 
slightly elevated 
not elevated 

In this study, 3&8 female eattle, 18 months of age or older, 
were e.ployed. The .nimals w.te ex.mined at the Department of 
Internal Diseases, D1Ignosis Ind Prevention, University of Vete
rin.ry Science Ko§ice (clinical patients) end in the agricultur-

,al enterprise iemplfnske Teplice (production dairy cows). Animals 
with a coagulation time of more th.n 6 minutes were physic.lly 
e •• mined and routine screening a.allin.tions were p.rformed of their 
ruminal contents milk and urlae. 

Tht following t.st proc.dul' ••••.• mp1oy.d for detection ot hypo-
and hyperg .... globul1n .. 11 ittc •. 1ves : . 

Fifty luI of 10 I glutarald.yde solution were .dded to 0.5 .ml 
blood setum. 

Evaluation of the results: 
Coagulation time was judg.dbyholding ·the test tubes at ,n 
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angle approaching horizontal a few times during'l 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 (T e n nan t et a1. 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 KO§ice, and from the agricultur
al enterprise in Zempl!nske 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 

. Hepati tis 16 
Mastiti~ 25 
Pericarditis 2 
Pododer~atitis, Rustelholtz ulcus 21 
Subcutaneous abscesses 5 
Reticuloperitonitis 8 
Vaginitis 2 

Calves 
Of 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 gammaglpbulin 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 (S and hoi m 1974ab; 
Liberg 1981; Schillinger 1982; 0011 et a1. 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 
5 and hoI m (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. 

·5 chi 11 i n g e r (1982) f<ound that effectiveness of thfs 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 life 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). 

001 1 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 
animaJ.s. .. r..eacting posi ti vely wi thin 3 minutes is accurately re
vealed in 97.8 ~ and when within 6 minutes, it is accurate in' 
87.9 ~ of the animals. The prognostic ,value of the test is simi
larly dependent upon the nature and localization of the process. 

5 and hoI m (1976) and 0 ' R CjfU r k e and 5 a t t e r fie 1 d 
(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 long~r than 60 minutes when they had been sampled before 
and several hours after colostrum intake. In older calves with 
non-coagulating sera we assume hypogammaglobulinemiaresulting 
from delayed colostrum intake. This is confirmed by Ten nan tl 
et al. (1979) who found calf sera containing at least 0.6 g.dl
gammaglobulin coagulated within 60 minutes of glutaraldehyde 
contact. 

Oata 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 requi.ring treat-· 
ment of hypogammaglobulinemia. 

Vvuzitelnost glutaraldehvdovaho testu pri hovadzom dobytku 

Za pouzitia glutaraldehydovaho testu sme sa zamerali na de
tekciu zapalovych ochoreni pri dospelom hovadzom dobytku a vcas
naho ako aj dostatocneho prijmu kolostra pri telatach. V ramci 
testovania celej krvi u dospeleho hovadzieho dobytka sme z cel
koveho poctu 368 kusov dojnic zistili 108 pozitivne reagujucich 
zvierat do 6 minut. Po klinickom vy~etreni u tychto zvierat sme 
diagnostikovali: aktinomykozu, artritidu, bronchopneumoniu, endo
metritidu. uretritidu. hepatitidu. mastitidu, pododermatitidu, 
podkozny absces, perikarditidu, retikuloperitoni tidu a vagini tidu. Pri te-
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fat~chzo 67 testovanych kusov u 22 na z~klade nezrazenia sa 
s~ra bola zisten~ hypogamaglobulin~mia, najfastej~ie spOsoben~ 
oneskorenym prijatim prv~ho kolostra. Pre jednoduchy princip 
meto~y a rychle ziskanie vysledkov glutaraldehydovy test vhodne 
doplnuje diagnosticke a preventivne z~kroky praktick~ho veteri
n~rneho lek4ra. 

Hcnonh3yeMocTh rnmTapanhuerHUHoro TeCTa y ~pynHoro poraToro 
CJtoTa 

npH Hcnonh30BaHHH rnmTapanhuerHUHoro TeCTa HaMH yuenHnoCh 
BHHMaHHe BWRBneHHm BoenanHTenhH~X 3a6oneBaHHR B3pocn~x oco6eR 
JtpynHoro poraToro CJtoTa, a TaJt*e CBoeBpeHHoMY H UOCTaTOqHoMY 
npHeMy Mono3HBa npH HanHqHH TenRT. B paMJtax HuuneuoBaHHR BceR 
JtPOBH B3pocn~x ronoB H3 368 UORHHU JtOPOB HaMH 6~no BWRBneHO 
108 n03HTHBHO pearHpym.Hx *HBOTH~X Uo 6 MHHYT. nocne JtnHHHqeC
Jtoro o6cneuoBaHHR ynoMRHyT~x HaMH 6~n nOCTaBneH UHarH03: aJtTHHO
MHJt03a, apTpHTa, 6poHxopeBMoHHH;. 3HuoMeTpHTa, ypeTpHTa, renaTJr':" 
Ta, MacTHTa, nauouepMaTHTa, noUJtO*Horo a6cuecca, nepHJtapUHTa, 
peTHJtynonepHToHHTa H BarHHHTa. npH HanHqHH TeneHJta H3 67 npo
BepRe~x ronOB y 22 Ha OCROBe He CBepT~Bam.eRcR C~BOpOTJtH 6~na 
YCTaHOBneRa rHnotaMMarno6ynHHeMHR, B~3BaHHaR qa.e Bcero 3an03ua
n~ npHeMOM nepBoro Mon03HBa. BnarouapR npOCTOMY npHHUHny MeTO
ua·H 6~CTPOMY nonyqe~Hm pe3ynhTaToB, rnmTapanuerHUH~R TeCT 
RBnReTCR nOUUXOUR.HM uononHeRHeM UHarHOCTHqeCJtHX H npotHnaJtTH
qeCJtH~ Mep npaJtTHqeCJtorOBeTepHRapHoro Bpaqa. 

References 

DOLL, K. - SCHILLINGER, D. - KLEE, ~.: Der Glutaraldehyd-Test 
beim Rind - seine Brauchbarkeit fur Oiagnose und Prognose 
innerer Entzundungen. Zbl. Vet. Med. A., 11, 19B5: 581-593. 

JAGOS, P. et al.: Oiagnostika, terapie a prevence nemoci skotu. 
SZN, Praha 1985. .. ., 

HOPWOOO, 0.: A comparison of the crossllnklng abllitles of glu-
taraldehyde, formaldehyde and.alph~-hydrox¥adipaldehyde with 
bovine serum albumin and caseln. Hlstochemle, !I, 1969: 
151-161. . 

LIBERG, P.: Glutaraldehyde and formol-gel tests in bovine trau
matic peritonitis. Acta vet. scand., 22, 1981: 78-84. 

O'ROURKE K. I. - SATTERFIELO, W. C.: GlUtaraldehyde coagulation 
test f~r detection of hypogammaglobulinemia in neonatal non
domestic ruminants. J. Am. vet. med. Assoc., !l1, 1981: 1144-
-1146. 

SANDHOLM M.: A preliminary report of a rapid method for the 
demonstration of abnormal gammaglobulin levels in bovine whole 
blood. Res. vet. Sci., !I, 1974a: 32·35. 



280 

SANDHOLM,M.: Die Feststellung der H~pergammaglobulinimie beim 
Rind unter Praxisbedingungen. Tier~rztl. Prax., 2~ 1974: 
237-240. -

SANDHOLM, M.: Coagulation of serum by glutaraldehyde. Clin. 
Biochem., 9, 1976: 39-41. 

SCHILLINGER,-O.: Praxisnahe Laboruntersuchungen zur Diagnostik 
von Entzundungszustinden beim Rind. Prakt. Tierarzt, !I, 1982: 
101-104. 

TENNANT, B. - BALDWIN, B. H. - BRAUN, R. K." - NORCROSS, N. L. -
SANDHOLM, M.: Use of the glutaraldehyde coagulation test for 
detection of hypogammaglobulinemia in neonatal calves. J. Am. 
vet. med. Assoc., 174, 1979: 848-852. 

VRZGULA, L. et al.: Vn~torn~ choroby pre!~vavcov a o§ipanfch. 
(Vybran~ kapitoly.) Priroda, Bratislava 1980. 




