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SUMMARY

M. bovis ccll extract antigens as filter-sterilized
lysozyme and sarkosyl extracts have been cvalu-
ated and successfully used in vitro for diagnosis
ofl bovine tuberculosis.They were compared with
the. bovine PPD by measuring the cell mediated
immunity using the lymphocyle blastogenesis as-
say (LBA) as detected by tetrazolism (MTT) re-
duction and skin sensitivity test, as well as meas-
uring the scrum antibody levels using ELISA in
experimentally infected guinca pigs with M. bovis
and M. niberculosis. The lymphocylic prolifera-
tive responsc in the infecled guineca pig groups 2
weeks post infection was higher than that ob-
tained 4 weceks post infection. The use of lyso-
zyme and sarkosyl extract antigens was found to

be advantageous over the bovine PPD in lympho-

261

cytic blastogenesis assay duc (o their abilitics Lo
confirm specificity and 1o discriminatc between
animals infected with M. bovis and thosc infected
with M. tuberculosis. The obtained results of the
skin sensitivity lest revealed that, the bovine PPD,
sarkosyl and lysozyme extract antigens were able
lo differentiate the guinea pigs, infected with typi-
cal mycobacteria from those infected with atypi-
cal. ELISA results confirmed the supcriority of
sarkosyl extracl over bovine PPD and lysozyme
cxtract in distinguishing between guinca pigs in-
fected with typical and atypical mycobacteria at
scrum dilution of 1/80 (4,6 and 9 weceks post in-
fection). Both sarkosyl extract and lysozyme ex-
tract antigens would be advantageous over bovine
PPD in dilferentiasting M. tuberculosis infccied
guinea pigs from M. bovis infected group at ser-

um dilution 1/160 while bovine PPD, was not
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able to differentiale between those lwo groups.
The results of ELISA in this work suggested, that
M. boviy cell extract antigens (lysozyme and sar-
Kosyl extracts) were useful antigens 1o minimize
non-specific reactions  in diagnosis of  bovine
tubereulosis. It was clear from the preliminary
results of naturally infected cattle with M. bovis
that, using the lysozyme and sarkosyl extract anti-
gens could be of value in diagnosis of bovine tu-

berculosis.

INTRODUCTION

Tuberculosis continues to be a world wide eco-
nomic and health problem for both human and an-
imals. The human diseasc is responsible for ap-
proximately 3 million deaths annually, while
tuberculosis in cattle is a major cause of economic
losses and represents a significant cause of zoo-
notic infection (Pollack and Andersen, 1977).
Many national eradication programmes depend on
intradermal (uberculin test which is the universal,
old and most widely used test for diagnosis of tu-
bereculosis among animals (Pollock ct al., 1994).
The test however, suffers from insufficient speci-
licity (Pritchard, 1988), as all tuberculins are able
o induce rcactions in animals sensitized with
non-tuberculous  mycobacteria.  This  non-
specificity is duc to the presence of common anti-
gens in all mycobacteria and most of these anti-
gens are skin-reactive (Daniel and Janicki, 1978).
To overcome the problems of tuberculin test, the

usc ol possiblc allernative laboratory based tests
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has been investigated (Wood and Rothel, 19,
including a varicty of scrological methods as ¢
zyme linked immunosorbent assay (ELIS,
which has the highest sensitivity and spccifig
than other scrological tests lor diagnosis of tub
culosis. Recent advances in instrumentation leg
nology have provided highly sensitive mcthg,
with adequate specificity such as the lymphocy
blastogenesis assay (LBA) for thc cvaluation
the cellular immunc responsc to specific antige
and mitogens and to differentiate infections ducy;
M. bovis and thosc causcd by other mycobacter;
(Thoen et al., 1980 and Pollock et al., 1994). By
due to lack of specific antigen, most of the fey
used, were not completely successful and wer
found to have limitations in terms of scnsitiviy,
specificity or reproducibility. Thus, most of
rescarches, concerncd with tuberculosis were ¢
rected towards cither the usc of highly scnsitiv
immunological assays using diffcrcnl mycobacic
rial antigens, or the isolation of a purilicd specifc
antigen from culture filtrates and cell extracts o
mycobacterial antigens, in order (o improve
sensitivity and specificity of the test in concen
(Aucr, 1987 and Fifis ct al., 1989). Thc isolati?
and purification of individual and specially sy
cies-specific mycobaclterial antigens to serve &
reliable diagnostic reagents has probably been o¥
of the most frustrating in tuberculosis rescarch. A
filter-sterilized lysozyme extract is onc of the [
bovis cell extract antigens prepared for usc in kit
testing and scrodiagnosis of bovine tuberculo*

(Hall and Thoen, 1985). Also, a sarkosyl extrat
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is one ol the M. hovis cell exteact antigen used in
serological diagnosis ol bovine tuberculosis. ‘This
mvestigation was designed to prepare a lysozyme
extract antigen ol M. bovis snd compare the effi-
cacy ol lysozyme .extract, sarkosyl extract and
purificd protein derivative (PPD) ol M. bovix as
antigens in experimental study for diagnosis ol M.

hovis inleeted guinea pigs.
MATERIAL AND METHODS

MATERIALS: Experimental animals: A total
ol 32 wberculin negative reaclive albino guinea
pigs weighing from 200 to 300 grams were used
lor the cxperimental infection  with  different

strains of mycobacteria.

Strains: M. boviy ANS strain, obtained from the
M. mbercidosis strain C, and M. intracellulare
ATCC 13950. All the different

mycobacterial strains arc standard  strains ob-

standard  strain
tained from the Central Velerinary Laboratorics
Weybridge, England and from Bacicriological Di-
agnostic Products Department, Velerinary Scrum
and Vaccine Rescarch Instituic (VSVRI), Abba-
sti. Cairo, Egypt,

Antigens: M. bovis purificd protein derivative
antigen: Bovine PPD tuberculin was preparcd ac-
cording to the Central Veterinary Laboratorics
Weybridge protocol, from M. bovis strain ANS.
Tt was available in a concentration of 1 mg/ml and

obtained from the Bacteriological Diagnostic

Vel.Med.J..Giza.Vol.49,No.2(2001)

Products Departiment, (VSVRI), Ablisia, Canro,
Egypt.

M. bovis sarkosyl extract antigen: [t was previ-
ously prepared by Dr. Thoen, Dept. of VMIPM,
lowa Stale University, Ames lowa, US.A. M.
bovis liller-sterilized lysozyme cxtract antigen: I
was prepared from M. bovis ANS strain according
1o Hall and Thocn (1985).

Media: Modificd Lowenstein-Jensen (L.J.) medi-
um (Collec et al, 1996). Modificd Dorsct-Henly
synthetic medium (Paterson et al., 1958): These
media were mainly uscd in cultivation of myco-
bacteria. Nutricnt broth medium: (Oxoid); Thio-
glycollatc medium: (Oxoid); Middicbrook 7H9
broth: (Difco.); Roswer Park Mcmorial Institute
(RPMI - 1640) medium: Scromced Biochrom KG:
Egg whitc lysozyme: (Sigma Chemical Co); Phe-
ny! methy! sullonyl Muoride (C7TH7FO2S): Calbi-
ochem - Behring, San. Dicgo. California, USA.:
Phyto-hacmagglutinin (PHA - L): Biochrom KG;
MTT: [3-(4,5-Dimcthyl thiazol-2-Y1) 2,5 diphe-
nyl tetrazolium bromidc), Sigma, St Louis,
U.S.A.: Ficoll Hypaque Scparating Solution: Bio-
chram KG; Lysing buffcr (lauryl sulphatc): &
composed of 10% SDS in 0.1 N HCI; ELISA
coating buffer: 10 mg Carbodiimide; 0.1 M Soli-
um carbonatc and 10 ml Nay COjy , (pH 9.6); ELI-
0.5 M Sodium chloride and
0.5% Tween 80, (pH 7.6): ELISA diluent: 0.5 M
NaCl; 1% bovinc scrum albumin; 1% Twcen £0;

SA wash solution:

ELISA conjugate: Protcin A Horse Radish Pcrox-
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idasc (Sigma); ELISA substrate: 25 ml Citric
acid; 100 ul Hydrogen peroxide 30% (Merek);

125 ul, ABTS [2.2-azino - di (cthylbenzthia-zolin

sulfate)], Sigma.

Samples: Heparinized blood samples: Two ml

.ol blood samples were collected from the experi-

mentally infected and control guinca pigs groups

by hcart puncture in heparinized syringe to be
used in LBA.

Guinea pig serum samples:  Serum samples

were taken and separated from all guinea pigs one
I

week before infection and four, six and nine

weeks later.

Cattle serum samples: Serum samples were ob-
tained from 6 (tuberculin positive) cattle with bac-
teriologically confirmed infection with M. bovis
and rom 2 non-infected cattle (tuberculin nega-
tive) with no recent history of exposure serves as

control.
METHODS:

Preparation and standardization of filter-
sterilized lysozyme extract antigen:

The method of preparation of lysozyme extract of
M. bavis was carricd out according to Hall and
(1985)

chloroform and lysozyme extraction. The sterility

Thoen

using cthyl alcohol-cther-

test as well as, biological standardization of the

antigen were done.
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Rreparation of M. bovis sorkosyl extract: Sark
syl antigen was previously preparcd by Dr. The,
using 0.6% sarkosyl cxtracts of heat killed M. b.

VIS,

Protein determination: Protein concentration of
M. bovis filter-sterilized extract and sarkosyl ¢
tract antigens was determined according to (h
method of Groves el al., (1968) using the follow-
ing formula: Protcin concentration (mg/ml) = 1.5§
A280 - 0.76 A260. (A is absorbance).

4

Experimental infection of guinca pigs by myco-

bacteria: A total of 32 tuberculin negative albino
guinea pigs were divided into 4 groups, 8 animals

cach. Onc group served as non-infected control

~and the other 3 groups were inoculated intramus-

cularly with standard M. bovis strain No. ANS.
standard M. tuberculosis strain (C) and standard |
M. intracellulare strain. No. ATCC 13950 respec
tively. Strains,were grown previously on to Low:
enstein-Jensen media incubated at 37°C for 4
weeks. The dosc of infection was | mg/ml for M.
bovis and M. tuberculosis and 10 mg/ml for M. in-
tracellulare. The skin test was applicd after 4
weeks postinfection and blood samples were col-

lected.

Measurement of cell mediated immune re¢
sponse by lymphocyte blastogenesis assay. ex
pressed by MTT reduction: It was applicd a¢
cording to the method adopted by Lucy (1974 &
1977) and modified by Lec (1984). Two ml of

Vet.Med.J..Giza.Vol.49,No.2(2001)
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blood sample were collected (rom cach guinca pig
(nfected with M. bovis, M. tuberculosis and from
the control non-infected). Mononuclear cells were
separated from polymorphonuclcar cells based on
the density aradient centrifugation using ficoll-

hypaque (Boyum, 1968).

Total viable lymphocyte count: The ccll number
and viability were determined using the trypan

blue exclusion test (Mayer ct al., 1974).

96 wells

flat-bottomed sterile tissue culture plates (Nunc,

Sctting up of lymphocytes culture:

Denmark) were used for cultivation of mono-
nuclcar cells. 100 ul of, suspended lymphocytes
(0.5 x 106 cells) were inoculated in growth media
(RPMI media + 15% FCS). Wells contained
growth  media plus lymphocyles were treated
with cither 15 ug/ml PHA mitogen or [0 ug/ml of
PPD, or sarkosyl extract or lysozyme cxtract anti-
gcns. In addition, five wells containing growth
media only served as medium control. The plates
were incubated at 37°C in a humid 5-10% CO2

atmosphere for 72 hours.

Lymphocytes blastogenesis assay (LBA) using
MTT reduction (Tada et al., 1986): After cell in-
cubation, MTT was added at 1/10th of the total

sample volume (i.e. 10 ul MTT/well). The sample

was incubated al 37°C in a 5% CO2 incubator for
<4 hours. Alter incubation 50 ul/well of lysing buf-
fer was added. The plate was incubated overnight

for complete cell lysis. The optical density (OD)

Vet.Med.J..Giza.Vol.49,No.2(2001)

of cach well was determined spectrophotometri-
cally by an automatic plate reader at 570 mm.
Mcan OD values and least significant difference
(LSD) were calculated from six-fold replicates.
The significance of the test resulls was caleulated
by the IF test at p < 0.05. When the differences
between any two means exceeded the LSD value,
they were considered significantly different and
visc versa as indicated by Reubel and Bauerlcind,

(1989).

Skin reactivity test of guinea pigs: Single intra-
dermal skin tests were conducted on the shaved
right and left flanks of cach group-ol guinca pigs
(experimentally infected with M. bovis, M. tuber-
culosis or M, intracellulare) using 15 ug/0.1 ml of
lysozyme extracl, or PPD of M. bovis antigens
and sarkosyl extract antigen five weeks post in-
fection (Hall and Thoen, 1985). Non-infccted
guinea pigs (the control group) were also injected
intradermally at separate sites with cach antigen
preparation, buffer controls were included. The
injection sites on all guinca pigs were observed 24
hours after injection, and the mean diameter of
the response was recorded. The results were sta-
tistically analysed using F test (Mann and Whit-
ney, 1974).

Enzyme Linked Immunosorbent Assay (ELI-
SA): (Hall and Thoen, 1985): Microtiter ELISA
plates were coated with 50 ul/well ol mycobacle-
rial antigens (PPD or lysozyme and or sarkosyl

cxtracts). Antigens were diluted to 10 ug/mlin 0.1
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M sodium carbonate (pH 9.6) with the exception
of 4 wells which served as blank wells. Each well
then received 50 ul of carbodiimide in 0.1 M sodi-
um carbonate bulfer. The plates were incubated
overnight at 4°C. The plates were decanted,
washed 3 times with PBS, then incubated for 30
minutes at 22°C with 0.01 M ammonium chloride
100 ul/well, except the blank wells, and washed 3
times with ELISA wash solution, Sera were dilut-
ed 1:40 in ELISA diluent buffer and 100 ul
were added to the first row of wells of the mi-
crotiter plates, and serial two fold dilutions of ser-
um were made.. Each plate received negative sera
run in the same dilutions to calculate the cut-off
value, then incubated at room temperature for 30
minutes on a horizontal shaker. The microtiter
plates were decanted, washed 8 times with ELISA
wash solution and werc allowed to stand inverted
for 30 minutcs. To each well, 50 ul of protein-A-
horseradish conjugated with peroxidase (diluted
1:500) was added and the plates were then incu-
bated for 30 minules at room temperature. The
plates were again washed 8 times with ELISA
wash and allowed to stand inverted for 30 min-
utes. Followed by addition of 150 ul of [reshly
mixed ABTS to H,yO; in 0.05M citric acid (pH
4.0) to cach well, the plates were then incubated
in the dark for 60 minutcs. The optical density
(OD) of the color intensity of the reaction was
measured at 405 nm using spectra 1[I ELISA
reader. A scrum dilution was considered posilive
if it yiclded a mean OD of cach group cqual to/or

greater than the cut off value (Dimitri  and
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Mikhail, 1996). Cut off value was calculated ac.
cording to Nassau et al., (1976) which was cqual
to the mean OD of negative serum plus 2 standard

deviation.

Identification of acid-fast isolates:
Microscopical examination: Smcars from sus-
pected colonics were stained with Zichl-Neclsen,
The shape and acid fastness were demonstrated
(Koneman et al., 1979).

et
Bacteriological Findings: Ratc of growth: Iso-
lates that grow within I month or morc were con-
sidered slow growers, whilc less than 7 days were
considered rapid growers (Runyon, 1959).
I'hotochromogenicity (Pigmentation): It was
donc according 1o Kent and Kubica (1985).
Growth at different (emperature degrees:
Slants of Lowenstcin Jensen media were incubat-
ed at 28°C, 37°C, and 45°C and cxamincd for
growth after 7 days.

Niacin test (Kubica, 1973); Nitralc rcduction test
(Vestal, 1975) and Sensitivity to thiophene-2-
carboxylic acid hydrazide (TCH) (Collec ct al.,
1996).

RESULTS

Results of lymph'ocylc blastogencsis  assay
(LBA) using MTT reduction: Lymphocyte blas-

Vet.Med.J..Giza.Vol.49,No.2(2001)
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ogenesis expressed by colorimetric MTT reduc-
fion assay using bovine PPD, sarkosyl and lyso-
zyme extract antigens on M, bovis and M. tuber-
culosis infected guinea pigs are expressed. Table
(1) The highest response was recorded at 2 weeks
post infection and began to deercase by the fourth

week.

The absolute level of reactivity of PBL in M. bo-
vis inlected guinea pigs was 2 weeks post infec-

Lon.

Results of the skin test reactivity: The results of
the skin test reaction obtained with bovine PPD,
sarkosyl extract of M. bovis and filter-sterilized
lysozyme extract antigens are shown in Table 2. It
was noticed that, the skin test responses were not
observed in the control (non-infected) guinea pigs
group when  the three mycobacterial antigens
were used, Statistical analysis of the results using
P test clarificd that there is no significant differ-
ence (P> 0.05) in the skin test reaction in cach of
the infected groups when tested with the same an-
tigens. Statistical evaluation of (he mean skin test
diamcter recorded that, when using PPD, sarkosyl
extract or lysozyme extract, there is a significant
difference (p <0.05) between typical and atypical

mycobacteria infected guinea pigs.

ILLISA results on the infected guinea pigs sera
using lysozyme extract, bovine PPD and sarko-
syl extract antigens: Table (3) showed the ELI-

SA results on the sera collected from M. bovis; M.

Vet.Medad.,Giza Vol 49,No.2(2001)

tuberculosis and M. intracellular infected using
the three different coating mycobacterial antigens.
Using lysozyme extracl, the serum dilution of 1/
80 gave positive ELISA results with typical or
atypical mycobacteria infected guinea pigs. When
the serum was (urther diluted to 17160, ELISA
gave negative results with M. intracellulare in-
fected guinea pigs. It was demonstrated that the
lysozyme extract could differentiate between M.
bovis and M. tuberculosis infected groups at ser-
um dilution 17160 (4 and 6 weeks post infection),
since it gave negative results with M. tuberculosis
infected guinea pigs. Furthermore, ELISA results
were negative with M. tuberculosis infected guin-
ca pigs at serum dilution 17320 (9 wecks post in-
fection) by using lysozyme extract. Concerning
bovine PPD, the ELISA could not diffcrentiate
between the guinca pigs infected with typical or
atypical mycobacteria at serum dilution of 1/80,
whereas at scrum dilution of 1/160, M. intracellu-
lare infected group turned to be negative by ELI-
SA. Bovine PPD could not differentiate between
M. bovis

cven at serum dilution 1/320, since it gave posi-

and M.tuberculosis inlected groups

tive ELISA reactions with M. bovis and M. tuber-
culosis infected groups. Table (3)revealed also
that sera of guinea pigs infected with typical my-
cobacteria could be dilferentiated from thosc of
atypical mycobacteria by ELISA only using the
sarkosyl extract which gave negative results at
serum dilution 1/80 with M. intracellular infecled
guinca pigs. Morcover, it was noticed that at ser-

um dilution 1/160, sarkosyl cxtract could diffcren-
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tate between Mo bovis and M. tuberculosis in- tract or sarkosyl extract at serum dilution of 1/320,
fected proups (4 weeks postinfection) The seraof - while 3 out of 6 cattle were positive at  the
cumea pres imfected with M. bovis showed posi- — same dilutions of serum using bovine PPD. Fur.
tve PLISA results at serum dilution 17320 using — thermore, all 6 cattle were tuberculin - positive re.
Ivsozyme extract, PPD and sarkosyl extract anti- — actors as well as M. bovis was isolated and bacte-
gen. riologically identificd from those — animals,
Results of ELISA of naturally infected cattle  Regarding the two cattle from the non-infccted
seraz Table (1) indicates that 6 out of 6 cattle  herd (control negative cattle), the ELISA rcactions

sera were positive on ELISA, using lysozyme ex-  gave negative results when using the three anti-

Table (1) Results of Lymphocytes blastogenesis assay expressed by OD of MTT reduction using different
mycobacterial antigens on M. bovis and M.tuberculosis infected guinca pigs.

Mcan (OD) of The Reading Al

Guinca Pigs Groups 2 weeks post infection 4 weceks post infection f

Infected with '

PPD | Sarkosyl [ Lysozyme | L.S.D. [ PPD | Sarkosyl | Lysozyme| .60, 1

s

V. bovis 0.451 0.523 0.515 0.058 0.291 0.163 0.225 0.054 |
M. tuberculosis 0.449 0.446 0.505 0.027 0.160 0.121 0.172 0).036
Non-infected Control 0.192 0.083 0.200 0.032 0.140 0.105 0.134 0.027

1.S.D. 0.065 | 0.043 0.012 ; 0.029] 0020 0.031 N

PPD: bovine Purified Protein Dcrival.i\(c‘. Sarkosyl: Sarkosyl extract of M. bovis: Lysozyme: Lysozyme extract of
M. bovis; L.S.D.: values ol least significant difference; OD: optical density; LAB: Lymphocytes blastogenesis as-
Ny,

Tuble (2): Results of skin test to PPD, sarkosyl extract and lysozyme extract of M.bovis antigens in infected
guinca pigs with typical and atypical mycobacteria,

Infected guinea pigs

%
Types of antigen Typical mycobacteria Alypical myobacteria N?Z(;i:lrr‘(:)(;l)‘:d !
) Guinca pigs :
M. bovis M. tuberculosis | M. intracelldare e
Bovine PPD *6.3+0.83 6.1+0.74 112443 NR
Sarkosyl extract 9.040.812 7.6%0.83 0.8+ 0.47 NR
Lysozyme extract 8.6+ 0.44 8.1+0.24 24055 NR

It 1.5 ug of protein /0.1 ml; * Data expressed as mean diameter of induration (mm) values £ Standard Error (SE):
“NR: no response; Results were statistically evaluated using F test.
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sens as well as being tuberculin test was nega-

Luve.

Identification of reisolated tubercle bacilli from
mlected guinea pigs: The strain identified as M.
bovis was slow grower, non-chromogenic, grow

at 37°C. negative for the nitrate and niacin tests

Table (3): ELISA results using lysozyme cxtract, PPD and sarkosyl extract antigens at 4,6 and 9
weeks Post M.bovis and M. tuberculosis infected guinca pigs.

and sensitive to TCH (inhibition of growth on
TCH containing media). M. tuberculosis was also
identificd, which was positive for nitratc and nia-

cin tests and resistant to TCH (presence of growth

on TCH containing media).

M. bovis lysozyme

Bovine PPD M. bovis sarkosyl
Serum dilutions extract cxtract
at 4 weeks PI
B.|H| L |C (B |H|L|C|B|H]|]L]|C
1740 + + + - + + + - + + + .
1780 + + + - + - + - + + - -
11160 PR R D P P P O B A R
11320 + - - + | 4+ + -
Seram dions 1 gl L |e | |{m|L|c|s|n]tL]c
1140 + |+ |+ S O I S+ | o+ 4 -
1/80 + + | + - + + + - + + - -
11160 + - - - + | + - - + + .
17320 + : - - + + B + < . .
seramditions Vgl w| v le e |nle]ele|ulr]c
1140 + + | + - + -+ + - + + + -
1/80 + + | + - + + - - + + - -
17160 + + - - + + - + + - -
11320 + - - - + + - - + . . .

B: M. bovis infccted group; H. M. tuberculosis infected group; I: M. intracellulare infccted group;

C: Non-infected control group; P1L: post infection

Vet.Med.J..Giza.Vol.49,No0.2(2001)
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TNz (40 ELISA and Tuberculin results of naturally infected cattle with M. bovis using three different

My cobactenal antigens.

ELISA results using
Amm )l Lysozyme extract PPD Sarkosyl extract Tuberculin
Number ’ Rceactivity
140 180 [1/160{ 17320 1/40[ 1/80 [1/160]1/320] 1/40] 1/80 | 1/160]1/320

i T T B T T B [ S + + +

2 s+ |+ |+ - - + |+ + + +

) + + + + + . - + + + + +

4 N N R R B BT B S S + +

J + + 0+ |+ |+ + + + - + + + +

0 PO T U IS e R B R T B + + +

7 i i ) . . . N . - B

=N _ R . . . _ - - - -

# Control animals (bacteriologically negative cattle to M. bovis).

DISCUSSION

Diagnosis of bovine tuberculosis is undertaken by
the widely spread tuberculin test. PPD remains
the standard preparation for clinical tuberculin
testing in both veterinary and human medicine for
the diagnosis of tuberculosis (Wood and Rothel,
1994). Despite the application of the intradermal
tuberculin test, it has a number of documented
problems (Pritchard, 1988). Many studies have
been attempted to standardize the dose, route, site
of tuberculin injection and the exact time of re-
cording the skin thickness. However, the lack of
specificity and sensitivily obligates other evalua-
tion and testing techniques. The non-specific reac-
tion is the most important problem when using

PPD tuberculins. So great efforts were performed

270

to produce and cvaluate new reagents [or recent
diagnosis of bovinc tuberculosis o overcome
these difficultics (Daniel and Janicki, 1978). Dur-
ing the past hall century many rescarches has
been dirccted towards the isolation of individual
antigenic constituents, cspecially specics-specific
to serve as a rcliable diagnostic rcagent, either
from cultural filtrate or cell extract (Filis et al.

1989).

[n this study, it was attempted to produce an inno-
valive antigenic extract which is a lysozyme cx-
tract of M. bovis and a , sarkosyl extract and PPD
of M. bovis were also studied for diagnosis of bo-
vine tuberculosis in guinea pigs experimentally
infected with different mycobacterial strains and

under field conditions. These animals can usually

Vet.Med.J.,Giza.Vol.49,No.2(2001)
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be diagnosed by the intradermal tuberculin test or
by some form of in vitro ccllular assay such as
lymphocyte blastogencesis assay  (Reubel and

Bauerleind), (1989).

[For the in-vitro evaluation of proliferation and ac-
tivation of lymphocytes, the lymphocyte blasto-
scnesis assay (LBA) by the colorimetric MTT re-
duction was applied. The results in table (1)
proved that the use of lysozyme and sarkosyl ex-
tract antigens, through the encountered LBA re-
sults, would therefore be advantageous over PPD
duc to their great abilities to confirm specificity
and (o discriminate between animals infected with
M. bovis and those infccled with M. tuberculosis
in the carly stage of the discase. There was a sig-
nificant difference between (PBL) stimulation of
cxperimentally infected guinca pigs groups (rang-
ing from 0.523 (o 0.446) and non-infected control
aroup (0.200 to 0.083) 2 weeks post infection.
Muscoplat et al., (1977) expressed that the infect-
cd animal with M.bovis cxhibited significantly
grealer stimulation when cultured with PPD than
did control animals. In contrast, Thoen et al.
(1980) lound that there was no significant in vitro
lymphocyte responses were observed in the con-
trol ncgative animals. This preliminary results in
the guinca pigs experimentally-infected with M.
bovis and M. tuberculosis suggested that lympho-
cyte immunostimulation tests may be of value in
diagnosis of tuberculosis. The present results indi-
cate the superiority of sarkosyl extract and lyso-

zyme extract of M. bovis antigens over the

Velt.Med.J.,Giza.Vol.49,No0.2(2001)

bovine PPD in carly diagnosis of tuberculosis.
Morcover, the cell mediated immunc responsc ac-
tivity at the sccond week post infcction was high-
er than the responsc at the fourth week post infec-
tion in two groups of experimentally infected
guinca pigs. Regarding to thesc results Muscoplat
ctal., (1975) obscrved a rapid T-cell responsc at 2
weeks post infection of caltle with M. bovis. In
comparison of immune responses of M. hovis cx-
posed guinca pigs, the results in table (1) indicat-
ed that however, the in vitro transformation re-
sponses of lymphocytes o bovinc PPD was
usually lower (0.451) after 2 weeks post infection
than the responses to sarkosyl extract antigen
(0.523) or lysozyme extract antigen (0.515). Re-
sponses which developed at 2 weeks remained
relatively higher to those at 4 weeks post infcc-
tion. It was also noticed that the responscs“oP the
peripheral blood lymphocytes (PBL) (rom non-
infected control guinca pigs showed significant
lower stimulation (o any of the mycobactcrial an-
tigens although their response to PHA shows
them to be immunocompetent. These results agree
with results of Alhaji ct al. (1974) who found that
lymphocytes from non-infected control animals
showed no stimulation by any of the PPD al-

though their response to PHA.

The skin test is one of the oldest immunological
tests still in widespread use for, the diagnosis of
tuberculosis among animals (Pollock ct al., 1994).
It was used to detect specific cellular immunity.
Regarding the skin and

test of infected
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non-mfected guinea pigs with different mycobac-
tenal strams using PPD, sarkosyl extract and lyso-
2yme entractantigens, the results depicted in table
(2) revealed that the three antigens could be able
o ditferentiate between the infected and non-
miected (control) groups. These results proved
that both lysozyme and sarkosyl extract of M. bo-
vis antigens could stimulate delayed type hyper-
senstivaty (DTH) reaction similar to the bovine
PPD. Thus these findings agree with the results
reached by Hall and Thoen (1983) who found that
a hlter-sterilized lysozyme extract of M. bovis
was a potent sKin test antigen in sensitized guinea
pies. Results of the sKin reactivity indicated that,
sarkosyvl extract gave the greatest response (9.0)
with M. bovis infected group, followed by lyso-
zyme extract (8.6) and then bovine PPD (6.3) and
this which may be due to the components mediat-
¢d the DTH responses in PPD may be different
from those 1n a filter-sterilized lysozyme extract
(Hall and Thoen, 1985). Moreover, Daniel and Ja-
niki (1978) found that the lack of the sensitivity
of bovine PPD may be due to that it was a crude
mixture of a highly variable composition. Janicki
et al., (1971); Turcotte and Boulanger (1971) and
Danicl (1980) found also that PPD is a non-
uniform product which varics considcrably in
composition and activity. However the potency of
a sarkosyl and a lysozyme extract antigens were
non-significantly greater than that of bovine PPD
by statistical analysis using F test. Also by using
[ 1est there was no significant difference in skin

response in cach of the infected group when test-
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cd with the same antigens. Statistical analysis ¢

the results of the skin test disclosed the capabiliy

of the lysozyme extract, sarkosyl extract and bo.
vine PPD antigens to distinguish between groupﬂ
infected with typical mycobacteria (M. bovis andz
M. tuberculosis) and those with atypical myco.;
bacteria (M. intracellulare). This agrees with fe.
sults of Chaparas and Malomey (1978), whoé
found that the homlogous reaction was higher

than the heterologous one.

ELISA was applied as a sensitive method for:
measurement of antibodies in scra of tuberculous
animals (Engvall and Perlmann, 1972). The detec-
tion of anti-mycobacterial antibodics in the scra
of infected and non-infected guineca pigs with dif- 1
ferent mycobacterial strains, were cvaluated byi
ELISA using lysozyme extract, bovine PPD and

sarkosyl extract as coating antigens. Thc obtaincd

results are displayed in table (3). This revealed
that the sarkosyl extract is highly specific, hcnccl
its ability to differentialc between the serum of
guinca pigs infecled with typical mycobacteria
from those infected with atypical mycobacteria at
serum dilution of 1/80. These findings are sup-
ported by the results recorded by Mikhail et al
(1997) who reported that the sarkosyl antigen was
sensitive and specific when used for the diagnosi
of bovine tuberculosis by the ELISA technique
Sarkosyl extract succeeded in differentiating be
tween M. bovis infected guinea pigs and M. ruber
culosis infected group at serum dilution of 17160

four weeks post infection and at serum dilutiono!

Vet.Med.J.,Giza.Vol.49,No.2(2001)
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1/320 at 6 and 9 weeks post infection, These ob-
wrvations agreed with those of Hammam and
rarsoum (1994) and Mikhail et al. (1977) who re-
ported that sarkosyl extract was more specific

than bovine PPD.

Prominent attention must be given (o the lyso-
zyme extract which gave negative ELISA reaction
at serum dilution 17160 with serum obtained from
M. tuberculosis infectled group at 4 and 6 weeks
post infection and at 1/320, 9 weeks post infec-
tuon. The lysozyme extract of M. bovis can be
able to differentiate M. bovis infected group
from M. tuberculosis infected group, while bovine
PPD could not differentiate between M. bovis and
M. tuberculosis infected groups of guinca pigs

cven at serum dilution of 1/320.

The lailure of bovine PPD antigen to differentiate
between scrum of infected guinea pigs with typi-
cal mycobacleria [rom those infected with atypi-
cal mycobacteria at serum dilution of 1/80 could
be described by the fact that bovine PPD has
many individual and common antigens (Stavri et
al., 1982). These common sharing antigens are
prevailing among many species in the genus My-
cobacterium as recorded by Benjamin et al
(1984). Also, Bennedsen (1966) and Lepper and
Pcarson (1975) reported that at least there are two
surface antigens giving rise o antibody formation
one of which is specific while the other is shared
with a number of mycobaclerial species. The

higher ELISA values obtained after using the sar-

Vet.Med.J.,Giza.Vol.49,No.2(2001)

kosyl extract when the bovine PPD was used may
be due to the fact that PPD is preparcd from a cul-
tured filtrate which contains a highly complex
mixture of antigens (Fifis ct al., 1989) whilc sar-
kosyl extract was prepared from cells by sarkosyl,
which is an ionic detergent which facilitated the
release of solubilized integral protcins  tightly
bound to the cell wall and cell membranc  (Hall
and Thoen 1983).

Encouraging results were obtained by using lyso-
zyme and sarkosyl cxtract antigens in ELISA un-
der field condition, on a bacteriologically positive
M. bovis cattle scra. The result of ELISA declarcd
that bovine PPD was of lower scnsitivity in com-
parison with lysozyme extract. This result comes
in accordance with Hall and Thocn (1985). Also
the PPD was less sensitive than the sarkosyl ex-
tract which agrees with Mikhail ct al.'(1997) who
found that sarkosyl extract was moic scnsitive
than bovine PPD when ELISA was used on the

sera of M. bovis infecled cattlc.

In conclusion, lysozyme and sarkosyl antigenic
extracts of M. bovis clicited strong cellular re-
sponses in M. bovis-infected guinca pigs. They
have the ability to differentiate between typical
and atypical mycobacleria infected groups on the
basis of ccllular and humoral immunc response.
Therefore, these proteins may be uscful as specif-
ic antigens for diagnosis of bovine tuberculosis by
mcans of ccllular assay systems, and skin test or

for measuring humoral immunc response using
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ELISAC IO recommended that further studics on
the immunological characteristics of M. bovis an-
tigeme eatracts are needed to improve the effi-
ciency of serological diagnosis of mycobacterio-
sisand o evaluate their specificity and sensitivity
on a farge scale. Further studies are also needed to
cvaluate lysozyme and sarkosyl extracts of M. bo-
vix as skin testantigens on cattle in herds in which

M. bovis infection has been diagnosed.
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