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. Abstract
Bovine tuberculosis is an enduring contagious disease of cattle that has caused substantial

losses to the T%Ilobal livestock industry. In this study, two types of rapid tests (IQRT and Vet-TB-
STAT-PAK™™) have been evaluated using serum samples collected from positive reactor animals to

tubercuiin test.
M. bovis was isolated from those animals. Four thousands two hundred and fifty (4250)

dairy cattle were tested by single intradermal comparative tuberculin skin test, 74 (1.7%) animals
reacted positively, 51 (68.9%) of the slaughtered animals showed visible lesions on post mortem
(PM) examination while the other 23 (31.1%) showed non visible lesions. The bacteriological
examination of the 74 samples revealed M. bovis from 44 (59.5%) of processed samples. The use of
the IQRT that employed recombinant M. bevis MPB70 antigen as capture and detector, revealed
that this anti M. bovis antibody test kit has detected 24.3% of tuberculin positive cattle against those
confirmed by the bacteriological examination (59.9%) as M. bovis positive. On the other hand, using
the other lateral flow assay Vet-TB-STAT-PAK™ has detected 36.5 % of tuberculin positive cattle
against 59.5% of them confirmed by bacterial isolation as M. bovis positive. Applying the IQRT on
milk samples of tuberculin reactor cattle has detected 35% of tuberculin positive cattle against 7.5%
of them confirmed by bacterial isolation from milk samples as M. bovis positive while, the other
lateral flow assay Vet-TB-STAT-PAK™ has detected 47.5 % of tuberculin positive cattle against
7.5% of them confirmed by bacterial isolation from milk as M. bovis positive. It is recommended
that bovine tuberculosis Antibody Rapid Test Kit alone may not be reliable for screening catile
infected with tuberculosis especially in the developing countries as additional test is required to

validate its results.
keywords: Diagnosis - Evaluation - Lateral flow - Mycobacterium bovis.

INTRODUCTION
Bovine tuberculosis (bTB) is not only an economic disease representing a

barrier for free trade of livestock between countries but also a zoonotic disease with
countries (Amanfu, 2006 and Feliciano et al., 2008).

high prevalence in developing )
Tuberculin skin test though cumbersome, can effectively detect early stages of M. bovis
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ing immediate removal of infecteq animals g,

:nfection in cattle the;?ls)za:iloazd geventual eradication of bTB (Buddls etar;d',],,;(;g .
ransmission of the  generally simple, rapid and inexpensive, but the e | Pmemg)'
Serological assay$ a(I;stic assays also require }lnderstandmg of the bTB _humoral im S
improved serodiagn s characterized by highly heterogencous antigep recognitio,:
mechanism 8S ltl 11998)- Advances in humoral based responses tests hay led o
(Lyashchenko et &l al flow test kit among oth'ers,‘to capture and detf:ct M. boy,
development of .later L. 2003). The bound antibodies are vxsuqhze:d With the 5
antibodies (Garnier ettﬂ‘:e"test device within some 'minutes. of appllf:an().n (Lyashchenko
eye as colour band 2 et al., 2007). In developing countries bTB is widely st
et al., 2004, Wernery re "applied sporadically and pasteurization qf mllk.ls rarly
and control measures 353 financial constraints and lﬁmltatlon (?f dl_agnosn? s
practiced, this 1 becaes before the tubercle bacilli begin to shed in milk (Cosivj g i,
detecting eafly exposur apid lateral-flow test assays were psed the first IQRT Test ki
1998). In this study tv;.o . It)M bovis MPB70 antigen (specific for M bovzs)_a.s capture
gy employeq 8 fmm;h n;awer serological test that is s_peclﬁc and sensitive to
and detector is one 9d S0 d portable. The second rapid antibody detection assay, V.
bovis zxntibodles’ﬁ{qap1 ane-p the lateral-flow technology and a unique cocktai of

D i i tibodies of three immunoglobulin
= binant antigens of M. bovis to detect specific an
3::;25, IgG, IgM, and IgA, in dairy cattle.

Material and Methods

i ingle
imals: A total of 4250 cross-breed dairy cattle were tested by sing
¥121’(1‘:crlzel:rrnal.comparative tuberculin skin test. (OIE, 2009).
; i lood, before
" :a:f’:sSamples: The sera samples were collected fr;n:l :lnhn;z:‘ll al;s(;(;&
?ilglee comparative tuberculin test (Kennedy et al., 2003), for later

” tered and PM
b) Tissue samples: The tuberculin positive cattle were S::lng;lles i
examination was conducted on them (Com'er, _1994) and .tlssr: S 420
lesions were taken for bacteriological examination according

' A that
tating COWS
C) Fresh raw milk samples: milk samples were collected f{OZtli olrilcof n%ilk camples
tested positive for tuberculin test. Decontamination and examin
Wwas done according to the method described by Petroff, 1915.

I11) Rapid Boyine Tuberculosis detection Kits:

2) YQRT test kits
Specific for A7 bov
Procured from Anig

: ecimen drop P
is antibodies containing the test devices and SP
bovis antibodjeg in

oo Mo
. detectlngl
en Animal Genetics Inc, in South Korea were used i ‘
the sera collected,

bg TB- STATpAK ™ test Kits:
€ test Uses coloreq la .
0vis antigens, includj

. elect@d
tex-based latera] flow technology and a cockta!l %fgne op o
"8 ESAT-6, CFP10, and MPBS3, The test require
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serum sample (30 p) and 3 drops of sample buffer, which were added sequentiall h
* 1ally to the

sample pad, results were read after 20 min,

ey . d.Results and Discussion
is a zoonotic disease with se i ton!
detection of bTB in cattle populations in E;;;f ils)uvt;lt; thoeamclj sngmﬁc‘a “CC..Max.imum
and zoonotic potentials and also achi ignif paecstand its epidemiology
and ' d also achieve significant reduction and control of the dise
in livestock. The tuberculin skin tests (TST) are currently the best available techni ges
for international field diagnosis of bTB in live animals (de la Rua-Dome ech lqm]es
2006) and it is based on delayed hypersensitivity reactions (OIE,2009) e
Table (1) s.howed the results of tuberculin skin te;t and.PM findings of
slaughtered tuberculin reactor cattle, out of 4250 tuberculin tested cross-bred gdai
cattle, 74 were found to be reactors with a prevalence rate of 1.7 %. This ?;
comparatively lower than that given by other investigators in Egypt [(Lotfy et al., 1960
6.9%), (El Battawy, 2008, 4.6% ) and Nasr et al., 2008, 2.2%)] and other countries oi‘
Africa (Ameni and Erkilun, 2007 in Ethiopia 11.6%; Borna et al., 2009, 8% in Chad)
and this may be due to that these farms perform the tuberculin test regularly and applied
test and slaughter strategy (Gonzalez et al., 1999). On the other hand, the prevalence
rate recorded in the present study is comparatively higher than that given by other
investigators (Shirma et al., 2003) and (Cleaveland et al., 2007), it was 1.3% and 0.9%,
respectively in Tanzania.

Table (2) showed that the higher severity of lesion was observed in the
pulmonary lymph nodes (24.3%), this is may be due to the intensive husbandry systems
which make the respiratory excretion the main route by which animal-to-animal
transmission occurs (Smyth et al., 2001). Also the same table showed the relation
between PM findings in different ages of tuberculin reactor cattle, the percentage of
reaction-positive animals increased with age, reaching a maximum in animals over 60
months of age. Similarly studies in Great Britain, an increase of incidence of bTB with
increased age were indicated (Pollock et al., 2013).It was also suggested earlier by
(Mackay and Hein, 1989) that the possible influence of y3 T cells wlgich are
predominantly found in the circulation of young calves and previous studies have
shown the role of v T cells in anti mycobacterial immunity (Stamp, 1948). On the
other side, it has been suggested that increased incidence of TB in older animals can be
due to a waning of protective capability in aging animals (O’Reilly and Daboxl'n, 1995)
or, it may be due to the increase in the likelihood of enf:ountermg M bovis over a
longer period (Barwinek and Taylor, 1996). Rapid and simple immune-
chromatographic assays for the sero diagno.ms of bTB have been developed
(Lyashchenko et al., 2004) and proposed as additional tests to the TST for ante mortem
diagnosis (Pollock et al, 2005, Ameni et al, 2010). These cl}romatographlc
immunoassays employ unique cocktails of sel'ecte.d M. .bows antigens s both
qualitative captures and detectors of specific antibodies against M. bovis in plasma,

serum, and whole blood (Lyashchenko et al., 2004, AWemery et al., 2007). MPBS3,
ESAT-6, 14-kDa protein, CFP-10, MPB70, MPT63, MPT51, MPT32, MPB59, MPB64,
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crivatives, ESAT-6/CFP10 fusion protein, 16

is purified protein deri .
M{:I(l)i\l,ll /N})PB33 fusion protein, and M bovis culture filtrate haye bee
reactive antigens in bTB (Lyashchenko et al, 20an

sr, E.

ACT] ’ PS‘S' l 9

kDa alpha-crys
identified as the common sero

waters et al., 2006).

In this study, the antibovine TB ant‘ibody detection' IQRT kit that employed
recombinant M. bovis MPB70 antigen (specific for M. bo'vzs) as capture and detector
was conducted prior to TST because T ST can boost ant.lbody responses in infected
cattle and emphasizes the importance of timing of: CO]]CC’[]OI:I of blood samples on the
interpreting the test (Palmer et al., 2006). This anti bTB antibody test kit has detected
24.3% of tuberculin positive cattle against 5?.5% of them confirmed by bacteria]
isolation as M. bovis as shown in Table (3). While the other lateral flow assay Vet-TB-

% of tuberculin positive cattle against 59.9% of them

STAT-PAK™ has detected 36.5 ) %
confirmed by bacterial isolation as M. bovis positive. The TB STAT-PAK "™ test is a
single-directional {ateral-flow serological test which can provide a quick determination

of the presence of M. bovis antibody (Harrington et al., 2008 and Lyashchenko et al,
2008)

As shown in Table (4), the IQRT Test has detected 35% of tuberculin positive
cattle against 7.5% of them were confirmed by bacterial isolation from milk samples as
M. bovis positive while the Vet-TB-STAT-PAK™ has detected 47.5 % of tuberculin
positive cattle against 7.5% of them confirmed by bacterial isolation from milk as M

bovis positive.

It was clear from these results that apparently healthy lactating cows may shed
viable M. bovis in milk thereby posing a serious public health problem where
unpasteurized milk is consumed. This calls for the need to ensure that only non-positive
milking cows are milked for human consumption (Danbrini et al., 2010)

It was concluded that comparative cervical tuberculin test, culture and isolation
of the bacilli are recommended for the true prevalence of bTB in the herd to be
established.

The recent kits (IQRT and Vet-TB-STAT-PAK™) could be used for initial
tuberculosgs screening in combination with TST for improving sensitivity of bovifi
tubercu[osxs scregning, thereby leading to more successful control programs i
g;velop.m'g countries; Vet-TB-STAT-PAK™ assay can detect antibody responses after

" bovis mfe?tlon in cattle. The rapid test is proposed as a potentially useful ancillary
assay for bTB. In addition, Vet-TB-STAT-PAK™ kit may be most suitable for
surveillance, especially if an immediate result is needed.,

human itogzur;ccﬁmcndcd thati e milk from reactor animals must not be used for
ption and must be withheld from the bulk tank while the milk from

ma
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Table (1) Results of tuberculin skin test and PM finding of slaughtered tuberculin

~ reactor cattle,

No Of Positive Tuberculin ki PM Findin

Tested skin test VL = . NVL

Animals No % No % No m
4250 74 1.7 51 - 68.9 23 311

yL — ¥ visible lesion 1 :

NVL = Non visible lesion

Table (2) Results of correlation between age of animal and PM finding of
slaughtered tuberculin reactor cattle

Positive | _ ]
Age of animals VL
animal | No Local o NVL
(month) General Head Pulmonary | Digestive | Mixed | ;
NO | % Total =
No! % |No| % [No| % |[No| % |No| % No | %
3-6M 450 5 111 0 0 2 40 2 40 0 0 0 0 4 80 1 20

616M | 950 | 12 (13| 1 | 83 | 2 |167| 4 | 333 | 2 |167| 1 | 83 | 10|83 2 16.7

16-30M {1300 | 19 | 15| 2 [105| 2 (105} 2 | 105 | O 0 | 13|684 |19 100 | O 0

30-60M | 850 | 20 | 24| 1 | 5 | 2| 10| 4| 20 | 1] 5 |0| 0 |8]4 |12]6

ngso 700 | 18 26| 2 |11 0| o | 6 3332 |1m1| 0] 0 |10]555 8 |ddd

(ol (4250 53 17 ¢ 51| 8 [108] 18 | 243 [ 5 | 68 [14[189]51)689 23 | 3L
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between sites of infection, Mycobacterial isolatjo

Correlation _ n from tigg,
L of tuberculin reactor cattle and lateral flow immunoassays, M8
PM Site of lesion | No Type olf isc:la:ed Typm
. mycobacteria immunoagsy
ngiegs M.bovis | MOTT | 1IQRT | veris—
STAT-
PAK™
No % No | % | No % | No %
VL | 1-General _ 6 | 6 [ 100 0 0] 5 [83] 6 |14
2-Local ’ [
a- Head 8 7 | 875 ] 0O 0 2 25 4 {507
b 4 1778 0 7 | 389 9 |
& 18 1 : .
Pulmonary £ 2
c- Digestive | 5 2 40 2 [ 40 ] 0 0 1 20
d- Mixed 14 9 [ 643 ] 0 0 4 1286 | 5 |357
Sub total 51 | 38 | 745 2 [39 | 18 [ 353 | 25 | 49~
I-NVL C"“gfstn Ml123 |6 2612 (8701 0| 2|32
Total 74 | 44 [ 595 | 4 [54 | 18 | 243 | 27 | 365
MOTT, Mycobacteria Other Than Tuberculcsis.

Table (4) Correlation between site of lesion, Mycobacterial isolation from milk of
tuberculin reactor cattle and lateral flow immunoassay.

PM Site of lesion | No | Type of mycobacteria Type of Lateral Flow
findings isolated from milk
M., bovis MOTT IQRT Vet-TB-
STAT-
PAK™
No | % |No| % [No| % | No | %
I-VL | 1-General 4 12 |50 0] o[ 4 [100] 4 |100

2-Local e T e
a- Head 5 0 0 0 0 2 40 3 60
b-

Pulmonary 10 0 0 0 0 4 40 5 2
c-Digestive | 3 | 0 | 0 | 1 [333] 0 | 0 | 0 | 0 |
d-Mixed | 8 | T |125] 0 | 0 | 4 [ 50 | 5 |63

Sub fotal 30 | 3 110 [ 1 [ 33| 14 | 466 17 | 366
IILNVL | Congestion in = T
LN, 10 T or s igE aegEalan A0 N or | 2 7] 20
Total 0 [ 317573 |75 14 [ 35 [ 19 413
92
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