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Abstract: Determination of antibody titre of dogs vaccinated against canine distemper in Jos North and South local 

Government Areas of Plateau State was carried out by collection of sera of vaccinated dogs and administration of well-

structured questionnaires to dog owners. The samples collected were analyzed using the immune-blot ELISA Kit to 

determining the antibody titre (immunoglobulin G). It indicated that dogs vaccinated against the disease mounted 

adequate protective immunity. The result revealed that 54 (90.0%) of the sampled dogs have protective immunity, with 

those given more than one dose having higher level of protective antibody. Statistically, the result showed that the 

antibody titre did not differ significantly in relation to immunity and sex, breed, age and location but significant 

difference was seen in relation to number of primary vaccination. The result also revealed that those dogs that received 

booster doses (secondary vaccination) had more protective antibody. The study was aimed at evaluating the antibody titre 

of dogs vaccinated against canine distemper in Jos, Plateau State. 
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INTRODUCTION 

Canine distemper (CD) in dogs is caused by 

the canine distemper virus (CDV) a member of the 

genus Morbilivirus in the Paramyxoviridae family 

(CDV). Canine distemper is highly infectious and 

frequently lethal disease in dogs and has high mortality 

rate after rabies. The disease is transmitted through 

aerosol and the virus has high affinity to lymphocytes 

and macrophages [1]. Canine distemper affects dogs, 

ferrets, skunks, raccoons, and foxes. The disease may 

harden the paws and nose, damage the teeth, make 

breathing difficult and diminish the appetite. Dogs that 

do not die usually suffer later in life from recurring 

neurological problems, such as nervous twitches and 

seizures [2]. Puppies from 3-6 months old are 

particularly susceptible. CDV spreads through aerosol 

droplets and through contact with infected bodily fluids, 

including nasal and ocular secretions, feces, and urine 6 

- 22 days post exposure. It can also be spread by food 

and water contaminated with these fluids [3]. The 

incubation period the disease is 14 - 18 days, although 

fever can appear from 3-6 days post infection [4].  

 

The disease is known to cause acute 

generalized infection or chronic localized and persistent 

infection in the central nervous system of dogs [5]. 

Commonly observed signs are a runny nose, vomiting 

and diarrhea, dehydration, excessive salivation, 

coughing and/or labored breathing, loss of appetite, and 

weight loss and neurological signs such as incontinence 

[6]. The typical pathologic features of canine distemper 

include lymphoid depletion (causing 

immunosuppression and leading to secondary 

infections), thrombocytopaenia, interstitial pneumonia, 

encephalitis with demyelination, and hyperkeratosis of 

the nose and foot pads [2, 4].  

 

Dogs that survive distemper may continue to 

have both nonlife-threatening and life-threatening signs 

throughout its lifespan. The most prevalent nonlife-

threatening symptom is hard pad disease. This is when a 

dog experiences the thickening of the skin on the pads 

of its paws, as well as the end of its nose. Another 

lasting symptom commonly is enamel hypoplasia. 

Puppies, especially, will have damage to the enamel of 

teeth that are not completely formed or those that have 

not yet grown through the gums. This is a result of the 

virus destroying the cells responsible for manufacturing 

the tooth enamel. These affected teeth tend to erode 

quickly [7].  

 

http://scholarsmepub.com/
http://en.wikipedia.org/wiki/Feces
http://en.wikipedia.org/wiki/Urine
http://en.wikipedia.org/wiki/Pneumonia
http://en.wikipedia.org/wiki/Encephalitis
http://en.wikipedia.org/wiki/Demyelination
http://en.wikipedia.org/wiki/Hyperkeratosis
http://en.wikipedia.org/wiki/Enamel_hypoplasia


 

Ogbu KI et al.; Haya: Saudi J. Life Sci.; Vol-2, Iss-5 (Aug-Sep, 2017):190-196              

Available Online:  http://scholarsmepub.com/haya/                                                                                                  191 
 

The mortality rate of the virus largely depends 

on the immune status of the infected dogs. Puppies 

experience the highest mortality rate where 

complications such as pneumonia and encephalitis are 

more common [8]. In older dogs that develop 

distemper, encephalomyelitis and vestibular disease 

may be present [9].  

 

Breeding of dogs which according to Nikolai 

et al., [10] is man’s best friend has also become a 

source of livelihood to Nigerians in both urban and 

rural areas. The decline in productivity leading to 

economic wastage can be connected to many disease 

problems which are mostly viral in nature. The 

prevention of such diseases like canine distemper 

through vaccination has witnessed some challenges 

such as vaccination failure [11]. Canine distemper is an 

important disease in dogs which can be prevented by 

vaccination. The duration of the antibody produced by 

the vaccines could differ due to interference by 

maternal antibodies [12], and other factors such 

concurrent diseases. It has also been reported that some 

dogs were infected with the disease despite being 

vaccinated. This could be attributed to inability to 

mount a protective immunity response by the vaccine in 

the dogs. There is also paucity in the information about 

post vaccination antibody assessment in dogs and dog 

owners’ response to canine distemper vaccination in the 

study area. Therefore there is need to evaluate the post 

vaccination antibody level in dogs to canine distemper 

conferred by the vaccine in the vaccinated dogs and 

evaluate the response of the owners to canine distemper 

vaccination program. This will help to prevent and 

control this endemic disease in Nigeria. 

 

MATERIALS AND METHOD 
This research work was carried out in six 

veterinary clinics in Jos North and South local 

government areas of Plateau State. The materials used 

include immunocomb ELISA kit, non-anticoagulant 

blood sample containers, sixty canine distemper 

vaccinated dogs, syringes and needles, disposable 

gloves, questionnaire, centrifuge machine, methylated 

spirit, cotton wool. 

 

Sample collection 

Ten sera samples were collected from each 

veterinary clinic through the cephalic vein of the dogs. 

The sites were aseptically prepared using swabs soaked 

in methylated spirit. Each blood sample was transferred 

into a sterile,  non-heparinized  plastic  test  tube  and  

kept  on  a  slanting position  to  allowed  proper  

clotting.  The samples were centrifuged at 3000 rpm for 

15 minutes for proper separation in the Biochemistry 

laboratory of the Federal College of Animal Health and 

Production Technology, Vom. 

 

 

 

Methodology 
 Antibody (immunoglobulin G) titers were 

determined on serum samples using the 

Immunocomb
TM

 ELISA solid phase immunoassay kit 

for canine distemper antibody detection. Capillary tubes 

were used to obtained 5μl of the sera and deposited into 

the well in row A. The lower pipette plunger was 

moved several times to achieve mixing. The tweezers 

was used to pierce the protective aluminum cover of 

row A. The comb was removed from its protective 

envelope and then inserted into the open wells in row 

A(with the printed side facing the researcher) and then 

incubated for 5  minutes. To improve mixing, comb was 

gently moved up and down (each row). This motion 

was repeated twice in all of the remaining rows (B, C, 

D, E and F). The comb was then taken out and allowed 

to dry for ten minute, tweezers was then used to  pierce  

the  foil  of  the next  well  (row  B),   and comb  

inserted  for 2 minutes.  Before transferring the comb 

from one well to the next, the excess liquid was gently 

shacked off from the comb teeth onto a tissue paper. 

The comb was inserted into the next well (row C) for 5 

minutes and was placed into the remaining wells (rows 

D & E) for 2 minutes each and the last well (row F) for 

5 minutes. Upon completion of the color development 

in row F, the comb was moved back to row E for 2 

minutes for color fixation, 

 

The concentration of CDV antibodies for each 

sample was measured using a color-coded scale 

provided in the kit. The results were expressed in "S” 

units on a scale of 0 - 6, where 3 and above was 

considered as protective titer. Sera with IgG titers of “S 

– values” 4 were equivalent to 1:160; 5 were equivalent 

to 1:320 and 6 were equivalent to 1:640, for CDV [11, 

13]. 

 

Data Analysis 

The data obtained were subjected to Chi-

Square analysis, Probability of   P< 0.05 was used to 

consider the significant. The results were presented in 

the form of tables and graphs. 

 

RESULTS 

The result revealed that 54 (90.0%) of the 

sampled dogs have protective immunity, with those 

given more than one dose having higher level of 

protective antibody. Out of the males and females dogs 

sampled, 19 (79.2%) and 35 (97.2%) had protective 

antibody titre while 5 (20.8%) and 1 (2.8%) had no 

protective immune titre respectively. Based on the 

antibody titre among the male dogs, 5 (26.3%) were 

highly protected, 3 (15.8%) were moderately protected, 

9 (47.4%) were mildly protected, while 2 (10.5%) were 

lowly protected. Among the females, 7 (19.4%) where 

highly protected, 12 (33.3%) were moderately 

protected, 9(25%) were mildly protected while 7 

(19.4%) were lowly protected with no significant 

difference statistically (p>0.05) (Table 1). 
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Table 1: Relationship between antibody and sex in vaccinated dogs 

  Non - protective  Protective  

Sex/ 

Antibody titre 

0 1 2 3 4 5 6 Total 

Male  2 0 3 2(10.5%) 9(47.4%) 3(15.8%) 5(26.0%) 24(40.0%) 

Female  0 0 1 7(19.4%) 9(25.7%) 12(33.3%) 7(19.4%) 36(60.0%) 

Total 2(3.3%) 0 4(6.7%) 9(15%) 18(30%) 15(25%) 12(20%) 60(100.0%) 

X
2
cal: 0.87; (p< 0.05); X

2
crit: 3.84; Degree freedom (2-1) (2-1) = 1 

 

 
Fig-1: Relationship between Antibody (IgG) titre and Sex 

 

Among the adults, 40 (93.0%) had protective 

antibody titre while 3 (7.0%) were not protected. The 

antibody titre showed that 9 (22.5%) were highly 

protected, 12 (30.0%) were moderately protected, 13 

(32.5%) were mildly protected while 6 (15.0%) were 

lowly protected. Out of the puppies 14 (82.4%) had 

protective immunity while 3 (17.6%). The antibody titre 

also revealed that, 3 (21.4%) where highly protected, 3 

(21.4%) were moderately protected, 5(35.7%) were 

mildly protected while 3 (21.4%) where lowly protected 

(S –value 3) with no statistical significant difference 

(p>0.05) (Table 2). 

 

Table 2: Relationship between antibody titre and age in vaccinated dogs 

 Non protective Protective  

Age/immunity 0 1 2 3 4 5 6 Total 

Adult 1 0 2(5%) 6(15%) 13(32.5%) 12(30%) 9(22.5%) 43(71.7%) 

Puppies 1 0 2(5%) 3(21.4%) 5(35.7%) 3(21.4%) 3(21.4%) 17(28.3%) 

Total 2(3.3%) 0 4(6.7%) 9(15%) 18(30%) 15(25%) 12(20%)   60(100.0%) 

X
2
cal: 0.46; (P < 0.05); X

2
 crit: 3.84; Degree of freedom (2-1) (2-1) = 1 

 

 
Fig-2: Relationship between Antibody (IgG) titre and Age 

 

The result showed that the total number of 

dogs that received single, double and triple vaccinations 

were 5 (8.33%), 4 (6.67%) and 51 (85.0%) respectively. 

Out of the single vaccinated animals, 4 (80.0%) had 

http://scholarsmepub.com/haya/
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protective immunity while 1 (20.0%) did not. Out of the 

animals administered double vaccinations, 4 (100.0%) 

had protective immunity while among those that were 

given triple vaccinations, 46 (90.2%) had protective 

immunity while 5(9.8%) had no protective immunity. 

Statistically, the results showed that there was 

significant difference (p<0.05) in the animals between 

the antibody titre and the number of primary 

vaccination (Table 3). 

 

Table 3: Relationship between antibody (IgG) titre and primary doses 

 Non Protective  Protective  

doses/immunity 0 1 2 3 4 5 6 Total 

Single 0 0 1 2(40.0%) 2(40.0%) 0(0.0%) 0(0.0%) 5(8.33%) 

Double 0 0 0 1(25.0%) 1(25.0%) 1(25.0%) 1(25.0%) 4(6.67%) 

Triple 2 0 3 6(13.0%) 15(32.6%) 14(30.4%) 11(23.9%) 51(85.0%) 

Total 2(3.3%) 0(0.0%) 4(6.7%) 9(15%) 18(30%) 15(25%) 12(20%) 60(100%) 

X
2
cal: 18.7; (P< 0.05); X

2
crit: 5.99; Degree of freedom (3-1) (2-1) = 2 

 

 
Fig-3: Relationship between Antibody (IgG) titre and Primary vaccination 

 

In relation to secondary revaccination (Table 

4) the result showed that the total number of those 

among adults revaccinated and those not revaccinated 

were 22 (51.2%) and 21 (49.8%) respectively. Out of 

those revaccinated animals, 19 (86.0%) had protective 

immunity while 3 (13.6%) were not protected. Based on 

the antibody titre, 6 (31.0%) were highly protected, 6 

(31.5%) were moderately protected, 4 (21.5%) were 

mildly protected (S value 4), while 3 (15.8%) were 

lowly protected. Out of those non-revaccinated animals, 

5 (23.8.0%) had protective immunity while 16 

(76.2.6%) were not protected. Based on the protective 

antibody titre among non-revaccinated animals, 5 

(100%) where lowly protected. The antibody titres 

differed significantly (p<0.05) between the dogs 

administered booster dose of the vaccine (secondary 

vaccination) and those that were not given. 

 

Table 4: Relationship between antibody (IgG) titre and secondary vaccination (booster) in vaccinated adult dogs 

 Non Protective (%) Protective (%)  

Booster/immunity 0 1 2 3 4 5 6 Total 

Yes 1 0 2 3(15.8) 6(31.6)  6(31.6) 4(21.1) 22(51.2) 

No 0 0 2 1(5.3%) 7(36.8)  6(31.6) 5(26.3) 21(48.8) 

Total 1(2.3) 0 4(9.3) 4(9.3) 13(30.2) 12(27.9) 9(20.9) 43(100) 

X
2
cal: 1.58; (P < 0.05);   X

2
crit: 3.84; Degree of freedom (2-1) (2-1) =1 
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Fig-4: relationship between Antibody (IgG) titre and Secondary vaccination 

 

DISCUSSION 

Results obtained from this study showed that 

some dogs vaccinated against CDV using commercially 

available CDV multivalent vaccine showed protective 

antibody titers. In this area of study, CDV is endemic 

and is the cause of clinically important diseases in dogs 

associated with high mortality and morbidity rates. This 

correlated well with what was reported in literature [14, 

15]. Investigation of immune status following 

vaccination using standard procedures like the 

hemagglutination inhibition (HI), serum neutralization 

(SN) and immunofluorescent antibody (IFA) has not 

been practicable in Nigeria in view of the cost and other 

limitations associated with these tests (such as trained 

personnel and time constraint) as has been the case even 

in some advanced countries of the world [16]. Thus, the 

use of a rapid inclinic immunoblot ELISA technique for 

the semi quantitative analyses of antibody titers to CDV 

provides solution to this limitation [14]. This technique 

has been used to assess antibody response of pups after 

primary vaccination and the persistence of serum 

antibody titers to specific infectious diseases in adult 

dogs as revealed in literature [17-19].  

 

In this study, data was collected from 60 

vaccinated dogs of different sexes, ages and breeds so 

as to give a broader picture of dogs’ antibody response 

to vaccination. Findings revealed that some dogs did 

not show protective antibody titre despite vaccination. 

This is attributable to the fact that, there was 

vaccination failure [14]. Reports have revealed that, 

vaccine failure can result from the effect of maternally 

derived antibody or passively acquired antibodies at 

time of vaccination, delay in maturation of the immune 

system, poor vaccinal immunogenicity, genetic inability 

to respond to certain vaccine antigens, immune-

suppression and ineffective lots of vaccine [20]. It has 

also been reported that some dogs never appeared to 

mount an adequate antibody response to vaccination 

[21]. If however, there is low antibody response to 

vaccination due to vaccination failure, revaccination 

may be required. In such a case, the use of immunoblot 

ELISA assay in determining when to vaccinate dogs 

will be significant [14]. 

 

All ages, sexes and breeds of dogs sampled 

showed no significant association (P > 0.05) with 

adequate CDV serum antibody titers. Earlier works by 

Greene and Appel, [22], Twark and Dodds [21] and 

Eghafona et al., [14] reported that sex, age and breed 

showed no significant association (where P > 0.05) with 

CDV serum antibody titer. This is also in agreement 

with what was reported in the literatures [16, 19] but 

disagreed with Babalola et al [11] who reported that 

gender affected the susceptibility of dogs to canine 

distemper.  

 

There was a significant association (P < 0.05) 

between the number of primary doses and the antibody 

titre. Adequate vaccination has remained the most cost-

effective way of preventing CDV in pet animals. 

Primary vaccinations comprise three initial doses of 

vaccine within early life of the animal. According to 

Wanner et al [23], this could be done between 8 – 16 

weeks of age of the dog. Tizard, [24], Waner et al. [16]; 

Oyedele et al [25] and Schultz [20], complete 

administration of primary doses of vaccine against 

CDV enhances adequate production of antibodies 

against the disease Schultz, [26] and Nwoha and Anene 

[15] reported that secondary vaccinations increase 

antibody titre, against the disease thereby increasing 

protecting the animal against the disease. 

 

The result of secondary (booster) vaccination 

showed a significant difference (P<0.05) when 

compared with the antibody titre. The animals that were 

given booster dose of canine distemper vaccine showed 

higher antibody titre than those that were not given. 

This was in accordance with Latha et al., [27]; 

Eghafona et al. [14] and Nwoha and Anene [15] who 

state that secondary vaccinations increase the antibody 

titre in the animal. 
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CONCLUSION/RECOMMENDATIONS 

In conclusion, dogs that were vaccinated with 

full doses of primary vaccination against canine 

distemper had more protective antibody titre and also, 

those that received booster doses (secondary 

vaccination) had also more protective antibody. This 

present study clearly confirms post-vaccination 

immunity for canine distemper fractions in a 

commercial multivalent modified-Live virus vaccine. 

Serological testing of post- vaccination immunity can 

allow for the establishment of more cost-effective 

vaccines and vaccination schedules, elimination of 

unnecessary revaccinations and clients could be 

provided with a scientifically based rationale for use of 

vaccines. The end result therefore would be an 

improvement in the overall health of animals. In this 

study, the diagnostic value of using the immunoblot 

ELISA assay for the rapid detection of CDV IgG is in 

total agreement with what was reported in previous 

studies. Instances where IgG antibody titres are low in 

dogs previously vaccinated, revaccination becomes 

necessary. Where IgG levels are low in conditions of 

natural infections as occurs in CDV infected dogs, 

accurate early diagnosis and prompt treatment of cases 

become very easy. 

 

It was therefore recommended that the 3 shot 

vaccination schedule in young dogs and annual 

revaccination of adult dogs be adhered to in order to 

attain maximum immune response.  
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