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A Preliminary Study On An Easy And
Inexpensive Method For 'the Detection
Of Tuberculosis In Cattle Using The
Glutaraldehyde Test

Stig Layisons

Throughout the woild, particulerly in devsloping countries, the frequrecy of
tuberculosis in live-stock is stiil vary high. The annual economical losses and the humar
health hazards associated with this disease are impossible to calculate accurately but
are genarzlly considared to he jmmense {Schwabe, 1974).

Except for the lack of experienced laboratory and practising veterinary
parsonneal in many oountries one important factor for the relatively slows progress in

-contral programs is no doubt the high cost involved in the necessaly survey =sliidies.
Particulariy due to the latter factor many countries and internationegd organisaiicrns as
£40 and WHO hava to 1imit the surveys.

Vith the inttoduction of the glutaraldehyde and the formel-get motheds o
siminie semi quantitative determination of immupoglobuling v serum and plasma
(BOUVIER, 1936; BENDIXEN, 1954; LIBERG, 1973) and in whole blood (SANDHOLM,
1574} it was 'ogical to 1est thiose in a8 country where the incidence of tuberouiosis in
gattle was knmwn to be high,

Materiad and Methods

The study was made on bulls and cows of difierent breeds and ages. Most
ohservations were dong fiom May to Ssptamber.
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One of the larger slaughterhouses in Morocce is lacated in Rabat. Here all
slaughtering, except for a few cases takes place twice a week under good veterinary
supervision. The animals usually arrive the day bafore slavghter, Clinica! exeminotion was
carried out on the day of arrival. In this materal no enimals with larger skin ulcerations,
panaritium, actinomycosis, masiitis, signs of peritonitis or extreme malnutrition were
included, Hawevear, cows that covghed or an auscultation geve suspicion of pulmonary

abnormalities were includad in the study even if they were malnourished, Totally 197
animals ware subjected to further blood studies and post-mortem examination,

Analyses of blood

Sami-gaantitative tests of immunagiobulin on whole blood were made with
oluteryidehyee, essenticly s desoribzsd by SANDHOLM (1974). The glutaraldehyde
soiution was prepared every day of analysis and centained 1,259 sluiaraldchyce in
0.9°° NaCi. Equa! parts of this sofution (2.5 ml) and bisod with EDTA a5 anticoagulant
were mixed in eylindrical nylon tubes (G020 15 mm) with flat bzse and screw caps,
Coangulation was obzerved every 30 sec. for the first minutes and after that every

n” e
Semi gusntitative r—.s‘(immion of immunoglobu!in weas 8lso macde with the
formnlgelresction as described by LIBERG (1973) but perfermed on plasma and with

i use of gloss tubes (8006 mim),

Az e third semi-curantitative mothod for immuncealobuling, the tuthidemetric
matad,  madified and desoribed by McEWAN et al, {1970} was utilised on
olazma, As ia thelr method O 1 mt was used, but in al'ﬂ present study added to 20 ml of
thr zine afshate seletion and to 20 ml of distilfed water for the blanks, Readings were
made on a turbidemersr (H.F. Instruments Ltd., Botten, Canada) at 010000 Nephelometric
Turbicity Units (NTU

Plasma protﬂrin was daterminad  with a refractometet (American Optical,
Buaifslo, N Y ). Fibrinogen was calculated according to SCHALM et al. (1975). Thus,
nlasn ted in scaled haematocrit tubes at H70C. Afier can!rifugaﬂon the
sunegrnetant was transferred to the refractometer again and the “trua’ protein read. By
subfracting this value from the origina! piasme protein the amount of fibrmogen WEs
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obtained,
Brucolosis was diagnozed by aggiutination test (FADJWHQ, 1964;
1967}, Ditutions of 1/40 or more were considered as positive when expressed

Specimens from macroscopically affected lymph nodes, pulmonary tissue and
tivar were collscted for histopathological examination, When tuberculosis was suspected
the tissues were treated as described by AMAQDOUF {(1976). The difforent stages of
tubarcuiosis wera classlfied according to the scheme made by FLACHAT and FAUPFE
{1975).
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Results

Macroscopic snd histopatholegical examinatiors irdivgied that totely

197 animals included in thie study into the scheme of one of the different stages of
tuberculosis (FLACHAT and FAURE, 1975). Ofthose, 27 cases showed tuberculosis as tha
only post-mortem finding. serum brucellcsis agglutination inciuded (Figure 1), In the
other cases the tuberculosis was accompanied by brucelicsis or hybatid cysts, ¢r by the
laiier to tageathar.

Brucellosis was found in 32 cows, always asscoiated with whercu'esis and,
or hydatid cysts (Figure 1}.

Hydatid cysts of different size and distributicn were feund in [€f a:!
(54"}, in somz2 cases as the only post-mortem finding (Figure 1),

Glataraldehyde test

The results frem this test, whers ihe gelatination time of the blcodis divided
in different groups {Figure 1, A-l), indicate thatin all cases with a ‘ccagulation’ time
less than 2.5 minutes (A & B) tubserculosis could be detected at the post-moriem
examination. In no single case any evidence could be found eof tuberculosls, when ihs
rezction time was more than 2.5 minutes, In 63%, of the animals with tuberculosis
the blood coagulated with glutaraldehyde in less than 1.5 minutec (Figure 1),
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At post-moeriem examination it was tound that in the large maiornly ol the
vases {90°)) the tuberculosis involved the respiratory organs. Brucellosis was not found
without coneamitant tubercilosis and/or hydatid cysts (Figure 1),

In some cases the animals in the present material could be traced back to the
owners, it was then found that some of tile animals were brought to the slaughterhouss
baecause of positive tuberculin reaction {only bovine tubercutin had been used). Soms
othe; animals were slaughtered  beause of positive brucellosis test, The oumber of
animals in those cases and the post-mortem findings in reiation to the results of the
slaughterhouse test (the group classification is given in Figure I} may bhe seen from
Table . The glutaraldehyde test shows that of 16 animals with positive tuberculin
fegction only 12 were tuberculous at post-mortem examination. In 6 anlmals brought to
the slaughterhouse because of positive brucellosis aggiutination test, retesting verified
Bruceilnsis and the autopsy also showed one case of additional tubarculosis (Table I, B).
in the tive other cases of brucellpsis hydatid cysts were glso present,

Table-1
Ciassification ol animals after the groups given in Figure 1, with positive
tuerculin reaction and/ar positive bruceliosis test.

Group A B C D E F G H !
Mo. of positive tuberculin

reactions 7 5 2 2

No. of positive brucellosis

tests i 4 I

Reaction time in minutes of the glutaraldehyde test divided afer reaction
times in 9 groups, A-}, with the number of animals given in each group with post-
mortem and serological findings.

TB =tuberculosis; BR-=-=brucellesis; EC=-echinococcus cysts

Formol-gel test

in Table 1} the resuits of formol get tests are given according 1o the grouping
after the glutaraidehyde reaction times seen in Figure 1. 1t may be seen that there is a
fairly good correlatian with the different groups, parsticularly with A and B, where alse
the tuherculous cases were found. In the other groups thete is a tendericy of over-lapping
which makes it difficult to draw any coenclusions.

Turbidometry

Table li also shows the results of the turbidometric measurements for the
different groups. Due to the wide ranges in NT-units in those no conclusions can be
drawen,
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Plasma protein
The values for the plasma protein do notindicate any difference between the

.different groups (Table I1}.

P‘ibrinogen

When fibiinogen is expressed in abseclute terms (g 1) or as & rotie bstween
fres plasma and fibrinogen, ane may find a tendency for higher tibrinogen valuss aiGng
1he groups, being highest in A and B (Table Il), Due 1o the numbe: of animals in the
different groups there are no statistical differences,

Table- 11

Certain hisod parameters grouped after the glutaraldebyde rtezcticn times
given in Figure T.
Groups A B C ] E F G H i

Formol-gel reasctian

time (min,) 06-1.0 03520 3.3 1.30 4-320 60-360 196 long Range
reaction time

ZST(NTW) 192 190 P8y 183 163 16l 12> 92 03 Mean
Plasma piotein

(9/100 mi) 8.3 8.4 %1 gt 13 77 76 74 735 Mean
Fibrinogen (g/l) 1% 19 16 14 14 12 10T T  ean
PP F 3.9 3.4 4.1 5.2 18 54 6.3 6.5 100 Mean

1Jiscussion

The study at the slaughterhouse in Rabat seems 1o indicate that the simple
and inexpensive glutaraldehyde method is accurate encugh for making a tentative
diagnosis of tuberculosis, as gelatinisation in the majority of cases with this disease
takes place in less Ihan 13 min, In the remaining 37% of the cases with tubsrculosis
the reaction time was belween 1} and 2! minutes. Provided a clinical examination is
inciuded, it seems as the glutaraldehvde method under the sxperimental conditions in
this study is more accurate than the coaventional comparative tuberculin test, In the
fatter test various factors have been found to interfere {(PATERSON et al., 195&;
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FAQWHO, 1967, ALHAJI, 1976; HALL, 1977). The uncertainty with the evaluation of
the tuberculin test was also found in a study done in Malawi at two slaugeterhouseg.
(BERGGREN, 1978). The basic conditions of that study and the one reported here wejp
rather much alike. One slaughterhouse in the Malawi study received animals from 4
region with known low incidence of tuberculosis. In 185 animals where no tuberculosis,
was found at post-mortem examination, the tuberculin tests indicated positive reactions.
in about 2% of the cases, interpreted as allergic reactions caused by atypical
rmycobacteria. At the other slaughterhouse the arimals were collected from a district
obviously similar to that in the present study, with known high incidence of tuberculosis,
In 186 cattla, 59 animals (329%) were found to be infected with tubercujosis at post-
ortem examination, 1t is, however, of interest to note that the tuberculin test with
bovine and avian tuberculin only gave positive reaction in 63°) of the verified cases
whilae the corresponding figures with mammalian and avian tuberculin geve posiiiws;
reaction in 83%/. On the other hand it was shown that this test indicated a high numbsr .
of positive reactions {2.2% positive and 2.7%, suspicious) where no visible tuberculosiz
wias found at bovine-avian tuberculin testing, whereas the comespondin numbaerg
when mammalian-avian tuberculin wss used, gave posiiive iesults in 48% and
il 3% respeiively, Judged from the reactions of the present srudy and that
reforrad above (BERGGREN, 1978) itseems at the tuberculin test in cattie from
areas with high incidence of tuberculosis is not an ideal method in field survey programs,
This is particularly true when the economical aspects are taken into account. Intha
*“Rabat” meterial clinical examination of the animals was done, but tuberculin testing
should also be done. As mentioned before, and seen from Table  and 11, and Figure |,
the glutaraldehyde test gave surprisingly reliable results. Table | gives the classification
of cattle with positive bovine tuberculin reaction. Inonly 12 out of 16 animals which
ware positive, tuberculasis could be confirmed at post-mortem examination. Aithough
the material is very small, itconfirms the uncertainty of the conventioral tuberculin
tests, as shown by BERGGREN (1978}, and supports the other finding in the present
study.

The tubercular lesions in the ""Rabat' meterial were precominantly found in
the raspiratory organs and thorax, which ig in agreement with earlier studies in Morocco
(AMAQDOUF, 1976) and in other countries {STAMP and WIGSON, {046; ALHAJL 1976,
HALL, 1977; BERGGREN, 1978).

it should also be pointed out that the present results have becn obtained
under conditions prevailing in Morocco, and on animals arriving largely frem the
northern parts of the country, The {requency of tuberculosis in cattle from this stea is
iowest during the period of study, May-August {AMAQDOUF, 1978)

From Figure 1 it may bo seen that the shortestreaction times beiween blood
and glutaradehyde were always associated with the post mortens findings of
tuberculosis, either as only fInding ot associated brucellcellosis and/or hydatid cysis, As
brucellosis is very common in Morocco ( DAKKAK, 1973), althougn no refiable news
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Jdata exist for this region of the country, as well as hydatid cysts, in cattle, about 149,
(Abbatoirs municipaux de Rabat, 197%), it is not surprising that the tuberculcus animals
often are affected with one or both of these disease. It seems, hewever, thet the short
glutaraldehyde reaction times in groups A and B are determined by tuberculosis,

The mejor eause of tuberculosis in cattle is Mpcobstecrivm bovis

(SCAWARE, 1974) but it is weall known that cattie may become infected by man (FAQ/
WHO 19871 It has haen suggasted that ditute glutaraldehyde solutions frem intrzniole-
sular bridges with aibumin and intermolecular bridges with glebulin and fibrincgen
(SANDHOLM, 1974}, Inlow concentrations glutaraldebyde hes been found to palymerize
the most basic blood proteins, Itis therefore essumed that the glutaralderydes methed is
elatively snacific for gammaglobulin in bovine blood (SANDHCLM, 1974), butean also
l:a ysad in sheep biood (CABERNET ond LARSSON,1980). The formol-gel test supposedly
gives rise to the same reaction with serum as does glutaraldehyde (LIBERG, 1973; LIBERG
atal. 1975) Inthe nresent study with narrow test tubes usad for the formo! reaction the
wolidifying time was very short in caitle with tubeiculosis and no doubt related 10 this
disease, while for the other groups the reaction times ovmlap ;eft, In earlier studiss the
tormol gel reaction was mads on sorum (LIBERG eval,, 1975), bu! in this study plasma
was vsed in crder to tncude @ possible pmtion of fibrirocen in the reecticn
(SANDHDLM 1874 Plasma was #fso used in the zinc-sulphate test. Ths plasma
.*Ehrm-”-"'en level in cattle is a7 uanced by many physinlogicel factors, and discsse have a
eariad influznca opn the citculativg fibrinagan level (ECHALRM, 1970, MCSHER RY et al,
(200 Yecoination against

Srgcells ebortus con also temporarily elevate the plasma

fharipogan leval (3THALM a2 ol 1273, Geastelly, high plasms fibrinogen veluves

are considered to be mote indizeiive of the severity of an infecticus disesce picgess in
eattle than the total feucocyte count during the initial steges of acute diterses ard in
saany oironic inflamimatory  diseases (SCHALM etal,, 1965} As haamcconcentration
crodunss a relative elzvation of fibrinogeir, the plasma protein,fibrinogen {PFF) ratio is
sansididerad more re

vant in interpretation of disease in the presence of dehydetion
(SCHALM et ol 1975) The ralie is obtained by schstrecting the fibrincger fiom the

st
TORTGE

fibrincgen
gtz The absoiute values of fibiinogen and the FP/F ratios in thig study are so

Dtasing protein concentration and then dividing the remainder by

:vnounced i the various groups that at piesent ne conclusions cea be drown, even i

iheratins seem to follow tha results of the glutaraidehyde test

The reason forihe fast gel formstion in bovine tuberculozis can net b2
sxplained by the present rzzelte without direct messwiements f o clituisting
smmunosglobuling, fibrinogen and perhaps ars substences elevates at the seme tme, It
s weall ienown that Mycobaecterfun tiborcalesis in man produces a complex spectrum of
imnune responses, The cellular mechanisme invelved i 1the imnuncpathogercsis in
Suman tuberculosis heve bazn reviewd recently in en exceilent way (SETHIand SINGH,
1987). In cattle it has baen shown that abscesses end  nhocreses give shopt reaction

times between glutaraldehyde and blcod, as well as of the formol-gel test (LIBERG,

-15-~




1952). I view of what is known about the process of granuloma tormation in tuberculg..
sis where macrophage derived mediators mignt play an important iele togeites
with B- lymphocytic antibody production those fators could be responsible for tha very,.
short glutaraidehyds reaction time (SFETH and SINGH . 1087).

Summary

A study frony a slaughterhouse material indicates that the glutaraldebyce test
ssemingly can be used as a screening mothod for tuberculosis in cattle. The methed g
fast snd inexpensive, and does not require jevisitif tre animals do ret Jresst to the
tast.
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