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SUMMARY

Through this study , recent and modern diagnostic
tcchniques have been used for diagnosis of cattle
anaplasmosis. Out of 255 cattle that were repre-
sented by 162 fbreign and 93 native breeds, blood
samples were collected for separation of scrum
and DNA chrac(ion using very simple and fapid
guzmidinc thiocyanate and celitc method. This in-
vestigation, throws a spot light on, the application
ol C-ELISA and nucleic acid hybridization using
DNA labelled probe for identification of cattle
persistently infected with A. marginale. The na-
tive MSP-5 is one of the outer membrane proteins
(19 kDa) of A. marginale that was recognized by
MADb and immue scra in C-ELISA. r-MSP-5 was
LlSC(J as éoaling antigen and the format of C-
ELISA was improved for detection of antibodies
against A. marginale in both acute and carrier an-
imals. The results of C-ELISA obtained through

this work showed that 15.3% of the examined cat-
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tle were positive and also identified as 16.7% and
12.9% positive reactivity in foreign and native
brecds. respectively. Non-radioactive msp-2 la-
belled probe was used in dot-blot hybridization to
diagnose bovine anaplasmosis. Only 20% of the
examined animals showed positive signals in dot
blot hybridization, double C-ELISA/dot-blot hy-
bridization positivity was 34 cases proved that
these animals were in acute and active stage of in-
fection however, 17 animals showed positive re-
activity only with dot blot hybridization. This
work is considered as the first trial for diugnoéis
of bovine anaplasmosis in Egypt using these re-

cent and modern diagnostic techniques.

INTRODUCTION

Anaplasmosis is a tick-borne haecmoparasitic dis-
casc of cattle, sheep, goat, buffaloes and some

wild ruminants. It is known as gall sickness dis-
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case, (Theiler, 1912). The disease is caused by the
rickettsia - Anaplasma marginale (Theiler, 1910):
Anaplasma centrale (Theiler, 1911) : Anaplrsma
ovis (Lestoquard, 1924) : Anaplasma caudatum
(Krier and Ristic, 1963): Anaplasma specics ap-
pear as spherial, coccoid bodics of 0.2 11 0.4 p in
diameter in blood smear stained with Giemsa
(Philip, 1956). The parasite can be transmitted bi-
ologically by ticks or mechanically by biting flies
or by blood contaminated fomites like syringes or
dchorning instruments (Ristic, 1980). Once the in-
fecting organisms penetrate erythrocytes, they di-
vide by binary fission in erythocyte membrane
bound vacuole and released organisms which are
designated initial bodies, infecting other erythroc-

ytes, (Ristic et al. 1981).

Following transmission there is a prepatent period

during which there is a low but increasing per-

centage of parasitized eryﬁ1rocylcs and the infect-
ed cattle are clinically normal and followed by an
acute phase during which the parasitaemia in-
creases dramatically and severe hemolytic anae-
mia occurs. Dramatic weight loss, abortion and
death frequently occur during the acute phase.
Cattle recovered from acute disease remain per-
sistently infected with a low level parasitaecmia
fdr long periods and serve as a reservoir for trans-
mission of the organism (Allen et al., 1981). The
antigenic structure of Anaplasma marginale is
represented by six major surface proteins desig-
nated MSP-1a, MSP-1b, MSP-2, MSP-3, MSP-4

and MSP-5. The results of major surface proteins
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analysis of A. marginale indicated that the surface
proteins are targets of protective immune respons.
es and antigenically polymorphic (Palmer et al,
1994b). Currently, diagnosis of anaplasmosis is
usually applied by card agglutination, comple-
ment fixation, indirect fluorescent antibody, pas-
sive haemagglutination, capillary tube agglutina-
tion, latex haemagglutination tests and enzyme-
linked immunosorbent assay. The antigen in all
the currently used tests-is a mixture of Anaplasma
and erythrocyte stroma. Consequently, animal
with antibody to erythrocytes components which
developed following hemolytic disease may be
falsely detected as positive using current tests,
while false negatives are caused by a lack of sen-
sitivity (Winkler et al. 1987). Research workers
developed two recombinant proteins, r-MSP-3
and r-MSP-5, which are strongly and specifically
recognized by cattle infected with Anaplasma
marginale. Antibodies specific to r-MSP-3 are
most readily detected by immunoblot assay
(McGuire et al. 1991) while antibodies to MSP-5
were identified by a competitive inhibition en-
zyme-linked immunosorbent assay using specific
MADb to rMSP-5 which has proved a great poten-
tial as a diagnostic antigen for identifying the per-
sistently infected animals in addition to streptavi-
din biotin system lo increase sensitivity (Palmer
et al. 1994a). Recent dramatic developments in bi-
otechnology are creating new opportunities for
detecting and controlling anaplasmosis. Direct de-
tection of infected carrier animals using the devel-

oped recombinant DNA probes and nucleic acid
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hybridization in addition to polymerase chain re-
“tion “PCR™ allows us to overcome this impedi-
ncnss, This msp-2 probe had been developed,
used to detect A, marginale in blood of infected
animals and proved to be a high sensitive diag-

nostic tool (Palmer ct al. 1994b).

This study was designed to investigate the pres-
cnce of A. marginale among the Egyptian cattle,
application and cstablishment of C-ELISA as a
new technique for detection of antibodies against
A. marginale in cattle sera. In addition to adopt
and implate DNA hybridization technique using
non-radioactive labelled DNA probe in dot blot
hybridization. Finally to compare sensitivity and
specificity of C-ELISA and DNA probe of Ana-
plasma marginale for diagnosis of cattle anaplas-

mosis in Egypl.

MATERIAL AND METHOD

Samples : Two hundreds fifty five venous blood
samples were randomly and ascptically collected
from apparently hecalthy mature cows and bulls
over one year during the summer scason, cither
by venipuncture or during slaughtering. These
blood samples were collected into vacutainer
tubes containing EDTA as anticoagulant for DNA
extraction and into vacutainer tubes without anti-

coagulant for serum scparation. These 255 blood
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samples referred to 162 samples collected from
forcign cattle breed and 93 samples collected

from native cattlc breed. -

Antigen: Recombinant A. marginale major sur-
face protein-5 “r-MSP-5" was kindly obtained
from Dr. A.F. Barber, Department of Veterinary
Infectious Discases, University of Florida, Gaine-
siville, U.S.A. The recombinant bacterial lysate
“E-coli XL-1 Blue" was prepared by Visser ct
al (1992). Anti-MAP-5 MAb *“designated as
ANAFI16CI by Visser et al (1992)" . Anti-species
biotinylated horse anti-mouse antibody was pur-

chased from Vector Laboratories, U.S.A.

Strept-aviding alkaline phosphatase mixture A
and B: were purchased from Vector Laboratories,
U.S.A.

Reference control sera : Positive control serum
samples were collected from splenectomized
calves experimentally inoculated with A. margi-
nale after 70% rickettsaecmia while negative con-

trol serum samples were collected from calves be-

fore inoculation.

A. marginale msp-2 probe “DNA template”: A.
marginale msp-2 probe was prepared according to
Palmer ct al. (1994b) by cloning of msp-2 gene in
pCKR 11.2 plasmid and then obtained by PCR

amplification between nucleotides 10 and 1226.
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~the msp-2 probe was 1.216 bp. Klenow cenzyme
labelling grade was purchased from Bochringer

Mannheim GmbH.

DNA reference control samples: DNA positive
“control was genomic DNA of A. marginale - while,
DNA ncgative control was DNA of bovineleukoc-
ytes. Anti-digoxigenin-alkaline phosphatase fab
fragments was purchased from Bochringer Mann-
(Sig-
ma Chemical Co., St. Louis). L6 (lysis buffer) :

heim GmbH. p-Nitrophenyl phosphate :

120 g guanidine thiocyanate in 100 ml of 0.1 M
Tris HCI pH 6.4; 22 ml of 0.2M EDTA pH 8.0
and 2.6 ml triton x 100. L2 (washing buffer) 120
¢ guanidine thiocyanate in 100 ml of 0.IM tris
HCI pH 6.4. Celite solution : 20% of Diamona-

ceous carth (celite) in 1% HCI.

Hexanucleotide mixture (10X) and; dNTP label-
ling mixture (10X) and Lumigen PPD were pur-

‘chased from Boehringer Mannheim GmbH.

Preparation of erythrocytes for DNA extrac-
tion:

This method was carried out according to Goff et
al. (1990). Bricflly blood samples for DNA probe
testing were collected in EDTA anticoagulant
vacutainer tuber, brought to the ]uboratory-in ice
box and were washed four times with cold 1X
.PBS (washing buffer). After each wash, the sam-

pics were centrifuged at 3000 rpm for 15 minutes.
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The plasma and.buffy coat were removed after
each centrifugation. Erythrocytes were washed
final time with PBS containing 0.05% EDTA
(PBS/EDTA), resuspended in PBS/EDTA to 50%
packed cell volume in I ml aliquot using cryovi.

als and then stored at -70°C.

Streptavidin-biotin based Competitive inhibi-
tion ELISA (C-ELISA):

C-ELISA protocol was carried out according to
Visser et al. (1992) und Palmer ct al. (1994a) us-
ing rMSP-5 as a coating antigen. Following the
blocking of free antigen binding sites of ELISA
coated plates with 20% skimmed milk in PBS,
100 ml of 1 : 10 cattle sera under testing and both
positive and negative reference sera were added
and incubated at room temperature for 30 min-
utes. Then 7 pl of diluted MAb (ANAF15CI)
containing 5ug were added to each well and incu-
bated for one hr, followed by 3X washing and ad-
dition of biotin-conjugated horse anti-mouse anti-
bodies (anti-species). After 30 minutes of
incubation at room temperature and 3X washing
streptavidin - alkaline-phosphatase  mixture was
added to each well for 30 minutes at room tem-
perature. During the last 5 minutes of incubation
P-nitrophenyl-phosphate  was prepared in sub-
strate buffer and 100 pl of this substrate were add-
ed to cach well and incubated for 30 minutes fol-
lowed by stopping of the reaction by 50 pl of 0.2

M EDTA per well . The optical density (OD) of
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the developed  yellow-colour was mceasured by
icading the absorbance at 405 nm using Bio-Tek
[ _LISA reader. The percentage of inhibition was
calculated according to the following formula

(Anderson, 1984).

OD of tested scrum sample

% of inhibition =100 - x100

OD of negative scrum sample

Scrum samples that showed inhibition percentage
of 7 40 were considered positive according to Vis-
seret al. (1992) and Palmer et al. (1994a), who in-
dicated that fourty percent inhibition, is represent-
cd by a value of greater than three times the
standard deviation above the mean percent inhibi-
tion of 10 negative serum samples used as stan-

dards.

Guanidine thiocyanate and celite method for
DNA extraction:. o

This method was carried out according to the cur-
rent protocol of A.F. Barbet laboratory, Depart-
ment of Veterinary Infectious Diseases, Universi-
ty of Florida, Gainesiville, U.S.A. The stabilates
(washed RBC's, buffy coat removed and stored 1:
| in PBS/EDTS) were frozen at - 70°C and
thawed “three times to effect erythrocyte lysis.
Erythrocyte lysates were centrifuged at 14.000
rpm for 5 minutes and the supernatant was dis-
carded o remove excess 'hacmoglobin. The pci-
lcts were washed twice in | ml Tris EDTA buffer

(L2) pH 8.0, inverted to mix and centrifuged at
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14.000 rpm for 5 minutes. The pellets were resus-
pended in 900 pl of L6 Lysis buffer for mem-
brane lysis and 60 pl celite solution to bind with
DNA and were incubated at room temperature for
10 minutes. Following centrifugation the pellets
were wash twice in 1 ml L2 washing buffer con-
taining guanidine thiocyanate to assure complete
lysis. Then ceutrifuged and the DNA was precipi-
tated with 70% ethanol. The pellet was resuspend-
ed in 1 ml acetone and ccntrifugcd then speed voc
dried and resuspeuded in TE buffer, for agarose

gel electrophoresis and dot botting.

Agaroscv gel electrophoresis: This method was
carried out according to Stich et al. (1993) using

1% ugarosc'in [X TBE buffer.

Random-primed DNA labelling msp-2 probe with
digoxigenin-11-dUTP: This method was carried
out according to the Genius system user’s guide
for filter hybridization of Boehringer Mannheim,
GmbH, as follows 50 ng DNA template, 2l Hex-
anucleotiede mixture ('IOX). 2ul dNTP labeling
mixture (10X), double distilled water up to 19ul,
and 1l Klenow enzyme (100 units/ml)

Dot blot hybridization: Dot blot hybridization
using DNA labelled msp-2 probe with digoxige-
nin-11-dUTP was carried out according to Boeh-
ringer Mannheim genius system user's guide for

filter hybridization and was detected using Boch-
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ringer Mannhcim chemiluminescent detection Kit,

GmbH, Germany.
RESULTS

Results of C-ELISA detection of antibodies to
Anaplasma marginale MSP-5 in cattle sera:

A competitive inhibition enzyme-linked immuno-
sorbent assay (C-ELISA) was developed and ap-
pliecd to detect antibodies against A. marginale
major surface protein-5 (MSP-5) in cattle sera. C-
ELISA format was based on recombinant MSP-5
protein, anti-MSP-5 MAb that inhibit and com-
pete with tested bovine sera. Out of the examined
255 cattle scra, 162 sera were collected from for-
cign breed and the rest (93) were collected from
native breed. The positive reactivity exhibi‘tcd by
both forcign and native breeds showed 27
(16.7%) and 12 (12.9%) serum samples respec-
tively as shown in table (1). A number of 2, 9, 3,
3 and 5 serum samples inhibited the reactivity of
MAb with 2 90, 280, 270, 260 and 250 respec-
tively, while the majority of positive sera (17)
showed percentage of inhibition 2 40 as tabulated
in table (2). The percentages of inhibition of test-
ed sera obteained from foreign breed were signifi-
cantly higher in comparison to that obtained by
using native breed sera, where 16 foreign breed
serum exhibited > 60% if compared to only one

native breed sera that showed 2 60% inhibition.

The majority of positivity obtained by native
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breed sera was ranging between 2 40% to = 50%
of inhibition (table 2). The overall percentage of
positivic rcactivity obtoined by CELISA wag
15.3% as shown in table (1).

Results DNA dot-blot hybridization using dig-
labelled msp-2 probe:

The results obtained by dot-blotting hybridization
of the extracted DNA samples usir_lg the dig-
labelled msp-2 probe identified 51 (20.2%) DNA
samples that showed hybridization signal as
shown in table (3). In addition to the genomic
DNA of A. marginale (+ve control showed posi-
tive hybridization signal while the bovine leuko-
cytes DNA (-ve control) didnit show any positive
reactivity. Dig-labelled ‘msp-2 probe identified 34
(20.1%) DNA extracted samples from 162 foreign
cattle breed. Out of these 34 dot-blot hybridiza-
tion positive samples, 24 samples were also posi-
tive in C-ELISA i.c. double positive for dot-blot
hybridization/C-ELISA while the rest (10 sam-
ples) were dot-blot hybridization positive and C-
ELISA negative. The remained 128 that failed to
hybridize with the dig-labelled msp-2 probe and
also showed only 3 seropositive samples as de-
tected by C-ELISA, i.e. dot-blot hybridization
negative/C-ELISA positive (table 4). Regarding
to the native breed, dig-labelled msp-2 probe
identified 17 (18.2% ) DNA extracted samples.
Out of these 17 dot-blot hybridization positive

samples, 10 samples were also positive in C

Vet.Med.J..Giza.Vol.49,No.1(2001)
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ELISA i.c. double positive for dot-blot hybridiza-
1on/C-ELISA while the rest (7 samples) were
dot-blot hybridization positive and C-ELISA ncg-
ative. The remaining 76 that failed to hybridize

with the dig-labelled msp-2 probe although only 2
scropositive samples were detected by C-ELISA
i.e. dot-blot hybridization negative/C-ELISA pos-

itive as shown in table (4).

Table (1): Comparison of the results obtained by C-FLISA in both
foreign and native ca;tle breeds sera: '

Foreign Native Total

(162) (93) (255)
Breed
Results

No. % No. % No. %
Positive | 27 16.7 . A2 12.9 39 |.153
Negative 135 83.3 81 87.1 216 84.7

Table (2): Comparison of percentages of foreign and native cattle
breed sera obtained by C-ELISA.

% of Foreign Native
inhibition No. of samples o No. of samples %
“162" “93"
290 2 1.2 - 0
280 | 8 49 L ok
570 3 19 - 0
> 60 3 1.9 - 0
> 50 2 1.2 3 32
240 9 5.6 8 8.6
<40 135 | 833 81 87.1

Vet.Med.J..Giza.Vol.49,No.1(2001)
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Table (3): Comparison of the resulits of dot-blot hybridization
and C- ELISA

Dot-blot Native Total
Test hybridization (93) (255)
Brccd —
+ve No.| +ve % | +ve No. | +ve %
Positive 34 | 200 | 27 | 167 162
Negative 17 18.2° 12 12.9 93
Total
number 51 20.0 39 15.3 255

Table (4): Comparison between results of dot-blot hybridiza-
-tion and C- ELISA of the examined cattle.

Do Doh | +ver | #vel | e | wer | Tol
Breed +tve -ve +ve -ve Number
Positive 24 10 3 125 162
Negative o |.7. | 2 4 | 93
Total 34 17 5 199" |. 255
number '
DISCUSSION sion and allow continual outbreaks to occur to

susceptible cattle (Zaugg et al. 1986). Since im-

Early diagnosis of anaplasmosis is of critical im-  mediate therapy is necessary to prevent losses
portance to prevent spread and losses especially  during acute infection, rapid accurate diagnosis of

in case of acute disease, where death occurs in ap-  acute anaplasmosis is important. Currently acute

proximately one-third of untreated cattle (Alde- infection is diagnosed on the basis of history, clin-
rink and Dietrich, 1981). Cattle which spontane- ical signs and demonstration of intraerythrocytic
disease remain  rickettsia in a blood demonstration of intraeryth-

rocytic rickettsia in a blood smear (Trueblood el

ously recover from acute
persistently infected. These animals, known as

carriers, serve as reservoirs for disease transmis-  al. 1991). In contrast to the microscopical identifi-
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cation of intracrythrocutic rickettsia in acute in-
‘ection, the chronic carriers show undetectable in-
itial bodies (Zaugg ct al. 1986). To address this
problem, the MSP-5 competitive inhibition en-
zyme-linked inunﬁnbsorbcnl assay was developed
and improved to detect antibodies to A. marginale
MSP-5 in cattle sera. The native MSP-5 is one of
the outer membrane proteins (19 kDa) of A. mar-
ainale that was recognized by anti-A. marginale
and anti-A. centrale immune sera in C-ELISA
(Visser et al. 1992). Therefore, the presence of
MSP-5 in all Anaplasma species suggest that
MSP-5 is important in the Anaplasma life cycle.
Also the prosence of antibody to the epitope de-
fined by MAD in all postinfection sera indicates
that this epitope is a potential diagnostic antigen
for use in identifying persistently infected cattle
(Visseret al. 1992).

Based on the aforementioned data, the A. margi-

nale msp-5 gene was cloned and exprcsscd in E.
coli and the recombinant protein (rMSP-5) was
used in C-ELISA as a coating antigen. The advan-
lages of the recombinant MSP-5 used in this work
were shown to overcome the non-specific and
cross reactivity due.to the presence of antibodies
against erythrocyte material in the A. marginale
antigen of experimentally infected animals (Barry
et al. 1986). Such cross rcaclibn would not be
available in our assay due to the using of such
rMSP-5, also batch to batch variations are negligi-

ble. This recombinant protein antigen (r-MSP-5)

Vet.Med.J.,Giza.Vol.49,No.1(2001)

proved to, be more specific, overcomes anligen
purity problems, with exposed epitope to bind
specifically with its antibody, easily reproduciblc
in-vitro with high amount through expression
from the recombinant plasmid and without nced
to infect the animals experimentally for antigen
preparation. Moreover, the geographic conserva-
tion of the epitope recogniicd by MADb allows re-
liable use of C-ELISA to detect Anaplasma spe-
cics in sera from cattle worldwide, (Palmer et al.

1994a).

C-ELISA offers a number of advantages as it re-
quires minute amount of antigen and the results
are objective and recorded automatically, thus fa-
cilitate large scale field scurcening and vaccina-
tion follow up (Shkap et al. 1990). It was proved
to be a simple, rapid, low cost sensitive assay. In
addition, ELISA was capable to detect antibodics
for more than 3 years-after infection, at lcast 2
years longer than did a complement fixation test
(Barry et al. 1986). Furthermore, the detection
system of the reaction of the C-ELISA uscd in
this study depend on the anti-mouse conjugate to
detect the reacted MADb, thus the use of antibovine
conjugate for the-detection of reacted bovine anti-
body with the coated antigen is not required. This
indicated that, through this assay there was a pos-
sibility for anti-A. marginale (IgM and IgG) to
react with the coated protein antigen (Visser et al,

1992). In contrast to the limited detection of anti-
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A. marginale IgG by anti - IgG conjugate applied
by Winkler et al. (1987). The results of C-ELISA
obtained in this study revealed that the positivity
percentage of the examined 255 cattle sera was
15.3%. Using this technique the percentage of
posilive reaction could be also identified in both
forcign (16.7%) and native (12.9%) breeds. Re-
garding to the higher positivity percentage ob-
tained by foreign breed sera (16.7%) in relation to
the native Egyptian breed percentage (12.9%)
these results were expected as the anaplasmosis is
endemic through out much of the world particu-
larly the tropics and subtropics (Goff et al. 1990).
These results agree to some extent and supported
by those obtained by Eid, (1995) who found 19%
of the Egyptian cattle showed positive rca.ctivily
using a modified C-ELISA, furthermore Eid et al.
(1995) reported a higher percentage of positivity
in camel sera (32.3%) using the same test . On a
global scale, the higher percentage of inhibition
(260 to 290) among the examined foreign breed
~ (16%) indicating that these animals were in active
subacute stage of infection during this time. In
contrast, lhélprcdominanl low positive percentage
of inhibition obtained could explain that these ani-
mals were either in the early stage of infection or

a chronic carriers, (Mass et al. 1986).

The development of nucleic acid probes and their
application in diagnosing infectious discases is
becoming an attractive, allernative or supplement

to conventional serologic tests (Landegren et al.
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1988), especially in cases were sensitivity and/q,
specificity is a problem. A major concern with ap.
aplasmosis serology is the- inability to discrim;.
nate between animals with active infections and
those that have been vaccinated. Tﬁus, lhe‘abili(y
to detect the actual organism becomes an attrac.
tive adjunct to the use of a sensitive serological
test,-(Goff et al. 1990). In this study the descrip.
tion and the development of DNA probe for de-
tection of anaplasmosis .in Egypt, in' addition to
the comparison between the results of C-ELISA
and DNA probe were 'altemp(cd. MSP-2 non.
radioactive labellcd:probc was used in dot-blol
hybridization assay in this investigation as a diag-
nostic tool for cattle anaplasmosis. Specificity and
sensitivity experiments using hctcroiogous (Bo-
vine leukocytes DNA) and homologous (A. mar-
ginale genomic DNA of Florida isolate). This
confirmed the results obtained previously by
Palmer et al. .("1994b) in this respect concerning
the sensitivity and specificity of the msp-2 probe.
This msp-2 probe can bind complementary to the
whole copies that represent the msp-2 gene as
previously proved by Palmer et al. (1994b) who
indicated that the msp-2 gene is encoded by mul-
tigene family-that is distributed throughout the ge-
nomic DNA of A. marginale. The msp-2 labelled
probe demonstrated 100% specificity and high
sensitivity by hybridization in dot blotting. Th¢
probe can detect 500-1000 infected erythrocyles

in 0.5 ml of blood, which corresponds to a parasi

Vet.Med.J.,Giza.Vol.49,No.1(2001)
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tacmia of 0.000025% (Eriks ct al. 1989). There-
fore, the probes are about 4000 times more scnsi-
tive than methods based on microscopic detection
ol stained erythrocytes. Morcover, the probe can
be used Lo identify and quantitate the low, micro-
scopically undetectable levels of parasitacmia
found in cattel proven to be carriers of anaplas-
mosis for the least 3 years, as previously proved
by Eriks ct al. (1989).

The results obtained by d(;l blot hybridizalion us"-
ing dig-labelled msp-2 probe were 51 (20.2%)
samples showing positive signals out of the exam-
ined 255 samplces. Regarding the positive percent-
ages obtained by foreign (20.1%) and native
(18.2%) cattle breeds, it secems to be nearly the
same. The higher positive reactivity showed by
dot blot hybridization using DNA probe than-that
obtained by C-ELISA may explain the sensitivity
of the test as prcviorusly cxplaincdhy Goff et al.
(1990). The agreement of the positive results be-
(ween dot blot hybridization and C-ELISA reveals
positive dot blot hybridization/positive C-ELISA
as represented by 24 foreign and 10 native breeds
suggesting that these animals were in active suba-
cute stage of infection, during this time, both of
the parasitc and antibody could be detected ‘by dot
blot hybridization and C-ELISA respectively as
cxpluincd by Goff et al. (1990) and Eid (1995).
The positive dot blot /negative results of C-
ELISA as represented by 10 foreign and 7 native

breeds samples may.be attributed to low undetect-

Vel.Med.J.,Giza.Vol.49,No. 1(2001)

able level of circulating antibody cspecially in
carly stage of infection and in chronic carrier ani-
‘mals as has been proved previously by Gonzalez
ct al. (1978) and Mass et al. (1986). Another con-
cern of ncgative rcac!ivily cxhibited by C-ELISA
is duc to the genetic inability of the animals to
produce antibody intracrythrocytic parasite will of
course make initial bodies which represent the an-
tigenic inducer away and non accessible to the
immune cells. In contrase, the explanation of the
positive C-ELISA/negative dot blot hybridization
results as represented by 3 foreign and 2 native
breeds samples could be justificd by the presence
of residual antibody following clemination of the
parasite cither spontancously or after chemothera-
py (Goff et al. 1990). Beside the development of
anamnestic immune responsc would be expected
to control the rickettsaemia levels (Kieser et al.
1990). An overview on the results obtained by dot
blot hybridization (20.2%) and C-ELISA (15.3%),
revealed the higher sensitivity of dot blot hybridi-
zation as expecled and previously explained.
These recent diagnostic tools for anaplasmosis
have been established and applied for the first
time in our laboratory and it should be applied
for wide scale screening to detect the incidence of

anaplasmosis in Egypt.
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