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DOGSEXPERIMENTALLY-INFECTED WITHANCYLOSTOMAHOOKWORMSAND
TRYPANOSOMESORGANISMSEXHIBIT SUPRESSED IMMUNE RESPONSE TO CANINE
DISTEMPER VACCINATION. AN ASSESSMENT OF IMMUNE RESPONSE TO CANINE

DISTEMPER VACCINATION IN DOGS EXPERIMENTALLY INFECED WITH
ANCYLOSTOMA AND TRYPANOSOME PARASITES

Abstract
The immunological alteration in vaccinated dogs hwit  single
hookwormAncylostomacaninum(A.c)and conjunct infection witirypanosomacongolense
and Trypanosomabrucei(T.b) was determined. Sixteen dogs grouped into 4 ofednbers each
were used. Group 1 was the uninfected control] @B$ infected withA. , GPIIl was infected
with A. /T. ,and GPIV was infected witi. /A. .The dogs were first inoculated with canine
distemper (CD) vaccine before infection witf1 4 weeks post vaccination

and then superimposed with
trypanosome infection 2 weeks laRnepatent period k. was 14 to 16 days in sindle group
and 13 to 14 days in conjunct trypanosofuelhe prepatent period of conjun€t /A. was

9.00 £ 1.10 days and 3.00+ 1.40 days, in conjliriii/A.

At one week post vaccinations, the antibody iiirz

in all the vaccinated groups (GPI, GPII, GPIlI, &RIV) significantly increased (p <
0.05) and peaked at 3 weeks post vaccination. §ubsdy, there was gradual significant
decrease (p < 0.05) in all the infected groups [GBPIIl and GPIV). The decrease in the
conjunct groups (GPIIl and GPIV) was higher comgate the single infections (GPII).

Treatment with diminazeneaceturate and mebendazaole did not significantly (p <
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27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

0.05) improve antibody response in the dogs. A seary vaccination administered at 12 weeks
post- primary vaccination significantly increasga € 0.05) the antibody titer with a peak 3
weeks post- secondary vaccination. In conclusiath trypanosomes antlc induced primary
immune suppression in antibody response to vadomawvhich improved on secondary

vaccination in the infected dogs.

Keywords: Trypanosomes, antibody respomseyl ostomacani num,diminazeneaceturate, mebendazol

caninedystempedistempewaccination

Introduction

Antibody assays are useful adjuncts for monitorimgnunity to vaccinations in dogs
(e.g. rabies virus, CDV and CPV-2)
especially after puppies’ vaccination series (AubE®92; Davol, 2002;Mirjanastattpavlinicet
al., 2006; AAHA, 2011). In the determination of antilyoesponse to vaccination, a negative

result would indicate little or no antibody respens

titretiter protective serum
neutralizing antibody titer at < 0.5IlU(WHO, 2002;Baysat al., 2009).
Postvaccinatio®egglogs with of core vaccines would require

revaccination and re- examination 2 to 3 weeks pastination (Davol, 2002; AAHA, 2011).
Dogs without a protective antibody response aftgaccination are either immunosuppressed or

are simply “Non-Responder”. Such dogs are  at high risk of preventable
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infectious diseases which has serious Veterinady @ublic health implications. Canine
distemper virus is among the common endemic diseafsgogs in Nigeria prevented and
controlled through vaccinations (Ezegbal., 2008). Also trypanosomosis and ancylostomosis
are two notable endemic diseases of dogs in Nigesjeecially in the southeastern zone of the
country effect{Ekejindwet  al.,
1985;Duncombet al., 1977; Nwoha 2011). It is therefore pertinent téed®ine the antibody

response to vaccinations and impact of chemothenapydogs experimentally infected

withsinglewithAncylostomacaninum(A. )and in combination witilrypanosomacongolense(T.c)

andTrypanosomabrucei(T. )andFb.

M aterials/M ethodol ogy

Experimental Animals

Sixteen indigenous breed of dogs of both sexeshirgggbetween 4.0 and 8.0kg were used in
this experiment. They were acclimatized for 3 mentluring which they were screened for
blood and gastrointestinal parasites and confirmeghtive before use in the experiment which
commenced 4 weeks post treatment. The dogs wetdrkeages in a well ventilated kweel that
disinfected and netted to prevent biteom tsetsdlies and subsequent infection with wild

trypanosomes. The dogs were well fed and caredrfdrwater provided ad libitum.

PARASITES AND INFECTIONS

Trypanosomes

T. bruceibruceiisolate /T. congolense isolate

Frypanosema-bruce-bruceiThe T.b.isolateused in - study was a local isolate obtained from a

clinically infected dog from Nsukka area of Ensi&jate.The isolate was typed and confirmed in
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the department of Veterinary Parasitology and Ewotogy, University of Nigeria Nsukka.The
parasites were maintained in rats and subsequgathgage in a donor dog from where

thetheexperimental dogs were inoculated.

The Kilifi strain of T. was obtained for use from the National Institutérgpanosomosis and
oncocerciasis research (NITOR) Nigeria. The stveas first isolated from a cow in Kaduna and
w maintained in rats and subsequently passagea donor dog from where parasites were

collected for infection of the experimental dogs.

2.5x16 of T. b suspended in 1ml of normal saline was used tocinéach
experimental dog in the group, and 1 ml of wholeohll containing an estimated 2.5 ¥ TG
given to each dog in the graupia the intraperitoneal route (i.p.). The quantitfy parasites

inoculated was estimated using the rapid matchiethad of Herbert and Lumsden (1976).
Ancylostomacaninum

nfective L; larvae of A, were isolated from positive faeeafecal samples and
confirmed at the Department of Veterinary Parasgpland Entomology UNNom positive

faeeafecal samples obtained from dogs in the local markétsafkka area of Enugu State.

A dose of 200 infective 4 suspended in 1ml of distilled water wdelivered per to

each of the experimental dogs, using a 2 ml synimgfeout needle
Reconstitution of Diminazeneacetur ate

A—2.36g Veribiff a brand of trypanocide containing 1.05g of diamimeseeturate was
reconstituted with 15 rii distilled water according to manufacturer's recaenofation. The

volume of diminazeneacetutate administered to iddad dog in GPII and GPIII, for botA. b



92 andT. infections was calculated from theveight at the dose of 7 mg/kg via the intramuscula

93 route.

94 Tablets of mebendazole Verrfliwas given at the dose of 200mg/kg perfor 3 consecutive

95 days. Treatment was repeated 2 weeks later.
96
97

98 Experimental Design

99 Dogs were randomly divided into 4 groungl membersn eachgroup GROUP | was
100 uninfected dogs (control), GROUP Il was infection alone, GROUP IIl was infection
101 | and GROUP IV T and infecton. __ — { Formatted: Font: Not Italic ]

102 | All the experimental groups including the contrare initially administered antirabies low egg - | Formatted: Justified, Indent: First line: 0",
Right: 0", Line spacing: Double

103  passage (ARV-LEP, NVRI) Vom Nigeria.

104 Four weeks post vaccinatiors, infection was done and Trypanosome infections
105 | followed 2 weeks to establish infections as indicated.
106 The trypanosome infected groups were treated viitfnédzeneaceturate at 7mgfikg < - - { Formatted: Left )

107 | IMforatat3 weeks post-infection.

108 | At 4 weeks post-treatment (12 weeks post primacgivetions) secondary vaccinations were - - - | Formatted: Indent: First line: 0" )

109 | administered tc the experimental dogs.

110 The  infected groups were also treated at 5 weeks-pogtction with Mebendazole

111 | and2weekslater =2 weeks later
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Parasitaemia was determined using the wet mourtiadeind thévaematocrhiematocrit

buffy coat method (Woo, 1970).

The prepatent period of trypanosomes infectionhim individual dogs \w determined

using...?

examination starting from day 10 post infectiomgssimple floatation technique (MAFF, 1977). - { Comment [OP1]: This whole paragraph is
- awkward and confusing. Which method are you
using to determine which parasite?

Seetheparagraphsabeadyprovided

Serological Techniquesfor Antibody Assay

One vial of tissue cultured monospecific (PPR) vaccine (Nigeria 75/1)
from the National Veterinary Research Institute,m/oNigeria was reconstituted with 50

miliitremilliliter of distilled water as recommended for vaccinatibbirds.

Determination of PPR viral titretiter using test (HA Test)

0.03ul of PBS was added into each well in the rol8 bottom migotiterre plate. Next, serial
double dilutiors of 0.03ul of the reconstituted vaccinensas made in the first well and the last
aliquot discarded. The third row was the RBC cdntfo0.03ul of PBS +0.03ul of washed
chicken RBCs. Red blood cells were prepared agittescby (Wosu, 1984). The set up was left

on-the-benehit room temperaturfor one hour. The result was read only when the&€RBntrol

row had fully settled at the bottom of the wells. eciprocal of the highest dilution factor is
taken as the viral titer. Subsequently, 4 (HU) was determined using the

formulee:
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Eeample—if—the—HA—Fesuk—was—L@rthe-4l=LUwemd—b&6#4;4 77777777777777777777777 __ - 7| Comment [OP2]: A formula is required here.

what is written does not constitute a formula for
calculation of HU.

DeteriminationDetermination of antibody titretiter against Canine distemper using
(HIT)

0.03ul of PBS was added into each well in the roivg bottom migotiterre plate. Next, serial
double dilutiors of 0.03ul of the test serumaensasmade + 0.03ul of the 4HU PPR virus in each

well of the first row.

Next, 0.03pul of a known PPR antiserum was added+ 0.68i{he 4HU PPR virus in each of the

well of the second row.

NextThen,0.03 pl of washed chicken RBC was added + 0.03 tHeo4HU PPR virus in each

well of the third row.

tempXX for adequate antigen /antibody reaction.

Finally 0.03 pl of Chicken RBC was added to each imeal-therows—The-whole-set-up-veasl

incubated overnight af%

The results were reabe-fellowing-day-onhy-when-thereafter complete sedimentation of RBCs

in the RBC control and clear inhibition in the raentaining the specific antiserum. Reciprocal

of the highest dilution factor was considered &sHlhresult.
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156 | Statistical analysis + {Formatted: Font: Bold

" Formatted: Left, Right: -0.94"

157 | Dateebtairedwere analyzed with SPSS package 16.0 version usitgy way analysis of
158  variance. The results were presented as meanzdevare separated using Duncan multiple

159  range of test. The level of significance was acegptt < 0.05 (Scenedor and Cocharm, 1973).

160

161 | Results

162 The prepatent period was 3.00+ 1.40 days, in canjinfection of T. b/A. . It was 9.00 £ 1.10
163 days, in conjunct The prepatent period & was 14 to 16 days in sing!e group and 13
164 to 14 days in conjunct trypanosomegroup.

165

166 Table 1. Mean * SE of Antibody response to cadiystemper vaccination in dogs withexperimentajlen
167 Ancylostomacaninum and mixed infections ofrypanosomabrucel andTrypanosomacongolense infections and
168 treatment with diminazene and mebendazole.

Experimental pel

(Weeks) GPI( control) GPIl (Ac) GPIV (Tc/Ac) GPVI (Tb/Ac)

0 »« | 0.00+0.6 0.00+0.06 0.00+0.06 0.00+0.06

1 704.00+384.00 | 960.00+396.20 576.00+161.1 533.30+277.3D

2 2560.00+886.8D| 5120.00+1024.0% | 4352.00+2217.00 | 6272.00+1920.0D
3 16384.00+0.00 | 10240.00+2048.00 10240.00+2364.80 14336.00+2048.00
4 f 116384.00+0.00 | 16384.00+0.0D 16384.00+0.00 16384.00+0.0D

5 [ 16384.00+0.00 | 16384.00+0.0D 16384.00+0.00 16384.00+0.0

6 & 116384.00+0.00 | 8192.00+2048.00 | 8192.00+2364.80 | 8192.00+2048.00
7 " 116384.00+0.00 | 5145.00+1049.00 | 4352.00+1470.60 | 5120.00+1024.00
8 16384.00+0.00 | 2816.00+768.00 | 2432.00+966.40 | 2432.00+966.40
9% 4+ 8192.00+27.8D | 1408.00+384.00 | 704.00+192.0B 533.00+396.2D

10* 4096.00+846.70| 2048.00+724.10 | 856.00+396.2D 464.00+208.00
11% + 2048.00+846.70| 3712.00+1664.00 | 469.30+2279.80 | 464.00+208.00
12+ M |1024.00£992.30| 1168.00£1024.00 | 654.00+£396.20 | 736.00+444.60
13 " 18192.00+0.00 | 12290.00+2364.80 —----mmrmemmer 3072.00+1024.00
14 16384.00+0.00 | 12290.00+2364.80 ---------memeemv 6827.00+1365.30
15 16384.00+0.00 | 14336.00+2048.00 --—------mmerm- 13653.00+2730.70
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indection with A. caninum

11afection wi@% Trypanosomes

whreatment with mebendazole

175 * Treatment with diminazeneaceturate

176  Secorrlary vaccination

Superscripts a b c represents the homogeneity between the experimental groups at probability P< 0.05
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Comment [OP4]: A figure caption is needed to
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Pre-vaccination, there was no detectable antibively(frable 1/ fig 1)against canine distemper
in the experimental dogs. The antiboderti increased (p<0.05) in all the groups and peaked at
week 3 post vaccination. There was a significactelse (p<0.05) in all the infected groups
(GPII, GPIIl, GPIV) starting from week 6 to week i the singleA. group (GPII) and beyond
for the conjunct groups (GPIIl and GPIV). There vmassignificant (p<0.05) decrease between
the single (GPIl) compared to the conjunct groups (GPIllanBI\g. Post secondary
vaccination, there was progressive increase irbadyi titer which later correlated with the
control (GPI) by week 15. Post treatment with melzeole, antibodytitretiter of single A.
caninum group (GPIl) did not differ (p<0.05) from the cooltas from week 11 unlike the
conjunct group (GPIIl and GPIV). There was no digant (p>0.05) improvement in the

antibody titretiter of the trypanosome infected groups (GPIIl and GRbpgst treatment with

was set off \

A

The zero antibody titer against CDV in the expentaé dogs \\\\\\

prior to vaccinations shows that dogs did not neeiny CD vaccination in their life considering '

\\{
\

that immunity lasts for at least a year in pupplest have receivethe “puppies vaccination
protocol” (Day,et al., 2007). This finding supportsierepoert-eiGarbatal. (2007)in that most
indigenous breeds of dagsspecially in the rural areaare under vaccinated. The antibodies
against CD viruses increased by one week post natiois and peaked at 3 weekShese

findings—Fhigs-in-agreenenivith the findingsnr-ofrabies vaccination in dogs (Aubert, 1993

Comment [OP5]: Each statement in this
paragrapg needs to cite the figure from where the
data came. For example :The antibody titer
increased (p<0.05) in all the groups and peaked 3
week 3 post vaccinatit (Figure 1

Comment [OP6]: This whole section needs to
better address and cite the data obtained in the
study and refer to the tables and figures in the
results section. Trypanomyosis and ascarid
infections are commonly found in dogs in other
parts of the world. This paper would be much
improved if it would discuss the significance of their
findings and apply it to veterinary medicine on a
larger scale. These statements should also be
included in the abstract to attract more readers.
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theeentrarthough there could be a peak, 2 weeks post antirabiesination in dogs (Minket

al., 2009).

Aneyloestoma-caniumA.c.induces immunosuppression through the mechanisimomdeficiency
anaemianemia in  infected dogs (Duncombe al., 1977; Kelly et al., 1977).
AneylestermaA.c.precipitates microcytic, hypochromesmaemianemiathrough depletion of iron
from the body causing significant in vitro impaimteof lymphocyte transformation and
macrophage inhibition factor production necessarycellular responses (Higgs and
Wells, 1972; Kelly, 1973)This condition may be reversed by administrationiroh therapy
(Okewolest al., 2008). Trypanosome parasites have been implicated in scask

mmunosupressigmmunosuppressiom infected animals (Greenwoeidal., 1973). It

that  combined effect of both hookworm and trypanosonreshe host drastically suppressed
the level of antibody response in the infected prouBoth trypanosomosis and
ancylostomosishave been observed in field infestiespecially in endemic environment
(Nwohaand Anene, 2011). It would seem from the ltetbiat both parasites suppress primary

immune response in vaccinated dogs.

Treatment with mebendazole induced significant owpment in the antibodyttretiter
especially in single  infected group which peaked on secondary vacanafihis is probably
due to the immunostimulatiry of mebendazolewhich enharcémmune recovery in
immunocompromised conditions (Kamathal., 1985). Conversely, diminazeneaceturatedid not
improve antibody response in the treated dogs gbdue to its failure in eliminating
trypanosome parasii= results in repeated treatmemtd eventual complete elimination of

parasigaemia.The repeated treatment with diminazeneaceturat 7 mg/kgwdeep
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intramusedlarym. at weekly interva may have lead to mortality in GPIIl probably duwe t

toxicity.

This contradicts previous report of primary immumecovery following treatment in
trypanosome infected mice and cattle(Muretyl., 1974; Whitelawet al., 1979; Rurangirwet

al., 1978; Anenetal., 1989). Nevertheless there waprofound antibody response to secondary
vaccinationanc ultimately attained the level of control by weelp@st vaccination. This is
somewhat similar to the report éDempsay and Mansfeifd 983)whichshows thathereby

T. infected cattle with suppressed primary immune oasp after trypanosomal infection
mounted a secondary response following trypanodidatment. It was suggested that there was
a primary response which weas . Furthermore, this result would seem to suggest th
the parasites had no effect orrmemory cells or that drugs administration engerdiemmplete

recovery of immunological memory temporarily held in abeyance.

!

: Red

initial antibody response to vaccinat

1awWe v

beweveHoweversecondary vaccination enhanced - - Formatted: Font color:

Red

o ‘[Formatted: Font color:

Red

antibody response in the vacatad subjecees _ - { Formatted: Font color:
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It was therefore recommended that the 3 shot mationschedulsin young dogs be adhered to
inorder to attain maximum immune respamggle-ilnfected vacinvaccinatede adultshould
receive booster vaccinations after appropriate clieenapyposparisite treatmentfor adequate
public health and canine infectious diseasentrol Dogs in endemic areas should be under
prophylactic regimen against both disease condittorpreventievelopment of adverse vaccine

reactions fronrepeatdvaccinations.
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