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ABSTRACT

Background: Canine distemper is a contagious multisystemic viral disease that affects canines and others carnivores. 
Canine parvovirus infection is one of the most important viral diseases in young dogs. Side effects of vaccine generally 
include fever, lethargy and local inflammation. Complementary exams are important to evaluate the strenght of immungenic 
stimulation. This study was aimed at evaluating hematological and electrophoretic alterations in puppies after inoculation 
of live attenuated vaccine against canine distemper virus and canine parvovirus. 
Materials, Methods & Results: Five non-breeding newborn dogs of the same litter were used. Animals received three 
subcutaneous injection of 1mL (at days 0, 21 and 42). Blood was collected at day 0 (day of vaccination) and for three times 
for each dose: at days 7, 14 and 21 (first dose); at days 28, 35 and 42 (second dose); and at days 49, 56 and 63 (third dose). 
Blood containing ethylenediaminetetraacetic acid as anticoagulant was used for hematological evaluation. The total serum 
protein were determined by the biuret method, using commercial reagent, according to fabricant instructions. Serum was 
used for protein fractionation by using cellulose acetate strip electrophoresis. A decrease in platelet count was observed at 
days 7 and 28 post-vaccination. Lymphocyte number increased 88.4%, as well as the level of the protein fractions alpha-1 
globulin (68%) and alpha-2 globulin (41.4%) at day 7. Moreover, a 5-fold increase in the fibrinogem concentration and in 
the number of eosinophils was observed at day 14. Thereafter, the platelet count decreased by 27.3% and the number of 
monocytes increased 5-fold at day 28. 
Discussion: Mild to moderate thrombocytopenia is often observed in dogs 3-5 days post-vaccination with live attenuated 
vaccines, mainly those against CDV and CPV. Besides the platelet damage caused by the CDV per se, infected animals 
showed secondary immune-mediated thrombocytopenia and decreased platelet production due to direct viral megakaryo-
cyte infection. The increase in alpha-1 globulin may be related to the augment in the synthesis of alpha-1 antitrypsin, the 
main protein of the alpha-1 globulin region, in response to the vaccine-induced acute inflammatory process. The alpha-2 
globulin region includes haptoglobin, alpha-2 macroglobulin and ceruloplasmin, and the increase observed in this fraction 
suggested that both haptoglobin and ceruloplasmin levels were augmented, following acute inflammatory response pat-
tern. Fibrinogen is a soluble plasma glycoprotein that is converted by thrombin into fibrin during blood clotting. Despite 
the increase in fibrinogen concentration be the best indicator of inflammation in large animals, the hyperfibrinogenemia 
observed suggests that the inflammatory process was adequate to stimulate synthesis of this acute phase protein (P < 0,05). 
Absence of lymphocytosis observed at days 49, 56 and 63 associated to the progressive increase of the gamma globulin 
fraction, although not statistically significant, suggested an augment of B lymphocytes. The eosinophilia was observed in 
highlighting the presence of inflammation. Moreover, an increase in monocyte count indicating the presence of subacute 
or chronic inflammation after the second dose of the vaccine.
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INTRODUCTION

Canine distemper is a contagious multisys-
temic disease caused by canine distemper virus (CDV) 
that affects canines and other carnivores. The lethality 
is almost 90%, mainly in young animals [2,23,25]. 
Canine parvovirus (CPV) infection is one of the most 
important viral diseases in young dogs [16,24]. 

Side effects of the vaccine generally include 
fever, lethargy and local inflammation and pain, 
and less frequently type I, III and IV hypersensitiv-
ity reactions, neuritis, encephalitis and fibrosarcoma 
formation [6]. 

Therefore, complementary exams are impor-
tant to evaluate the strength of immunogenic stimu-
lation. The quantitative assessment of the hemogram 
is important and has been used in many clinical situ-
ations, including infectious and traumatic diseases, 
surgery, chemotherapy and radiotherapy patients [7]. 
Another important exam is the protein electrophoresis, 
which allows the evaluation of approximate concen-
tration of different serum proteins. Alterations in the 
synthesis or in the consumption of proteins may reflect 
in the electrophoretic mobilities of these components 
or in their concentrations [17].

Monitoring vaccinated animals, through 
complementary exams, may provide valuable informa-
tion of the status of the immune response as well as 
post-vaccinal complications. Hence, the present study 
aimed at evaluating the hematological and the serum 
protein electrophoretic profiles of puppies after vac-
cination with live attenuated CDV and CPV vaccine.

MATERIALS AND METHODS

Five non-breeding newborn dogs, three males 
and two females, of the same litter were used. Animals 
were kept for 30 days with the bitch; thereafter they 
were weaned and transferred to individual cages with 
controlled temperature and humidity. They were fed 
with commercial ration and water ad libitum. All 
animals were dewormed twice at a 15-d interval with 
mineral oil (1 mL) and a formulation containing py-
rantel pamoate, oxantel pamoate and praziquantel (1 
mL/Kg) per os. 

Immunogenic stimulation was obtained with 
the use of a live attenuated canine distemper-parvo-
virus vaccine1. Animals received three subcutaneous 
injection of 1 mL (at days 0, 21 and 42), each one 
containing at least 105.0DICT

50
 CDV (Onderstepoort 

strain) and 107.0DICT
50

 CPV (Intervet 154 strain). They 
were evaluated at day 0 (day of vaccination) and for 
three times for each dose: at days 7, 14 and 21 (first 
dose); at days 28, 35 and 42 (second dose); and at days 
49, 56 and 63 (third dose). To address this issue, blood 
samples were collected by jugular puncture following 
physical examination and 12-h fast. Blood contain-
ing ethylenediaminetetraacetic acid as anticoagulant 
was used for hematological evaluation (erythrogram, 
leucogram, platelet count, total plasmatic protein 
and fibrinogen values). The total serum protein were 
determined by the biuret method, using commercial 
reagent2 and the analysis were realized in semi au-
tomatic spectrophotometer3, according to fabricant 
instructions. Serum was used for protein fractionation 
by using cellulose acetate strip electrophoresis4 [17]. 

The data were submitted to two-way analysis 
of variance followed by the Tukey’s test (P < 0,05). 

RESULTS

The mean values of the hemogram and of the 
serum protein electrophoresis are shown in Table 1 
and Table 2, respectively. The mean platelet count 
decreased by approximately 46.7% on the seventh 
post first vaccination day. Less accentuated thrombo-
cytopenia (23.7%) was observed at day 28 (P < 0,05).

An increase of 68% and 41% was observed 
at the concentrations of alpha-1 globulin and alpha-2 
globulin, respectively, at day 7 post-vaccination (P < 
0,05).

The hyperfibrinogenemia was observed in the 
first 14 days post-vaccination. A significant lymphocy-
tosis (88.4%) was observed at day 7 post-vaccination 
and in minor degree at day 35. Significant eosinophilia 
was observed at day 14. An increase in monocyte count 
was observed at day 28 (P < 0,05).

DISCUSSION

Necropsy findings of 4,844 canines over a 
period of 40 years in the central region of the state 
of Rio Grande do Sul, southern Brazil, showed a 
prevalence of 12.4 and 7.2% of deaths due to CDV and 
CPV, respectively [8]. These higher prevalences can be 
attributed to low adherence to vaccination programs 
[8,11], because both viruses are common in areas with 
susceptible animals [9,12,13].

Protection against both diseases can be ob-
tained with live or inactivated vaccines, which gener-
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ate immunogenic response through a combination of 
humoral and cellular immunity [5,10,15]. However, 
vaccination can fail to result in immunization for a host 
of reasons, including individual variations such as ge-
netic, age, nutrition, environment and stress situations 
[3,18,19,28], and the inoculums per se, which depends 
of the viral isolate used, the attenuation process and the 
bulk of antigen present per unit volume [22].

Mild to moderate thrombocytopenia is often 
observed in dogs 3-5 days post-vaccination with live 
attenuated vaccines, mainly those against CDV and 
CPV [29]. As hemorrhages were not observed and the 
platelet count always remained above 50,000/mL, there 
was no need for treatment. Besides the platelet damage 
caused by the CDV per se, infected animals showed 
secondary immune-mediated thrombocytopenia and 
decreased platelet production due to direct viral mega-
karyocyte infection [26]. Therefore, Onderstepoort 
attenuated strain was likely to be responsible for the 
reduction observed in platelet count.

The increase in alpha-1 globulin may be 
related to the augment in the synthesis of alpha-1 
antitrypsin, the main protein of the alpha-1 globulin 
region [20], in response to the vaccine-induced acute 
inflammatory process. Moreover, this antitrypsin 
inhibits a wide range of bacterial proteases and leuko-
cytary enzymes [17]. In addition to alpha-1 antitrypsin, 
the alpha-1 globulin fraction in serum electrophoresis 
normally contains large amounts of other proteins 
such as alpha-1 acid glycoprotein, alpha-fetoprotein, 
transcortin and thyroxin-binding globulin. The alpha-2 
globulin region includes haptoglobin, alpha-2 macro-
globulin and ceruloplasmin, and the increase observed 
in this fraction suggested that both haptoglobin and 
ceruloplasmin levels were augmented, following 
acute inflammatory response pattern [20]. Alpha-2 
macroglobulin belongs to the protease inhibitor group; 
notwithstanding, its clinical importance is limited [17].

Fibrinogen is a soluble plasma glycoprotein 
that is converted by thrombin into fibrin during blood 
clotting. Fibrin specifically binds activated coagulation 
factors and entraps them in the network of fibers, thus 
regulating local inflammatory processes and working 
in tandem with soluble immune modulators to support 
local leukocyte activation [1]. Despite the increase 
in fibrinogen concentration be the best indicator of 
inflammation in large animals [14], the hyperfibrino-
genemia observed suggests that the inflammatory 
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process was adequate to stimulate synthesis of this 
acute phase protein (P < 0,05).    

Lymphocytosis following antigenic stimula-
tion is commonly observed after vaccination [21]. 
Absence of lymphocytosis observed at days 49, 56 
and 63 associated to the progressive increase of the 
gamma globulin fraction, although not statistically 
significant, suggested an augment of B lymphocytes. 
Such phenomenon, by the increase in immunoglobu-
lin production, mainly IgG, IgM and IgA, is likely to 
compensate the number of lymphocytes present [4], 
in a quick and specific fashion [27]. 

The eosinophilia was observed in highlighting 
the presence of inflammation. Moreover, an increase 
in monocyte count indicating the presence of subacute 
or chronic inflammation [14] after the second dose of 
the vaccine.

CONCLUSION

 Based upon the results it is concluded that 
the live and attenuated vaccine against CDV and CPV 
alters hematological and electrophoretic profile of pup-
pies, showing alterations such as thrombocytopenia, 

Table 2. Serum concentrations of total proteins (TP), albumin (Alb), alpha-1 globulin (a1), alpha-2 globulin (a2), beta-1 globulin 
(b1) beta-2 globulin (b2) and gamma globulin (g) of puppies vaccinated with live attenuated canine distemper-parvovirus vaccine.

Asterisks indicate immunization days. Means and standard deviations followed by different letters in the same column are statistically different at 
P < 0,05 (Tukey’s test)

hyperfibrinogenemia, lymphocytosis, eosinophilia, 
monocytosis and increase in the alpha-globulin con-
centration. The knowledge of these pathophysiologic 
mechanisms initiated mainly after the two first vac-
cinations is essential, because they are easy to be 
confused with diseases in puppies.  

SOURCES AND MANUFACTURERS
1Nobivac Puppy DP, Intervet®. Intervet International, 
Boxmeer, Holland.

2 Labtest®. Labtest, Belo Horizonte, MG, Brazil. 
3BioPlus-Bio-2000®, Bioplus. Barueri, SP, Brazil. 
4Labex®. Labex, Aparecida de Goiânia, GO, Brazil.

Acknowledgments. The authors would like to thank the 
Laboratório de Análises Clínicas Veterinárias (LACVET), the 
Hospital Veterinário and the Biotério Central of Universidade 
Federal de Santa Maria (UFSM), Santa Maria, Brazil.

Ethical approval. The procedure was approved by the Animal 
Welfare Committee of Federal University of Santa Maria, 
number 75/2010.

Declaration of interest. The authors report no conflicts of 
interest. The authors alone are responsible for the content and 
writing of the paper.

REFERENCES

1 Ackermann M.R. 2009.  Inflamação aguda. In: McGavin M. & Zachary J.F. (Eds). Bases da patologia em veterinária. 
Cap.3. Rio de Janeiro: Elsevier, 1476p. 

2 Appel M.J.G. & Summers B.A. 1999. Canine distemper: current status. In: Camichael L.E. (Ed). Recent advances 
in canine infectious diseases. Ithaca: International Veterinary Information Service, p.6.



5

N

R.M. Maciel, S.T.A. Lopes, C.M.A. Mazzanti, et al. 2012.  A Hematologic and Electrophoretic Study in Pupies Vaccinated Against Ca-
nine Distemper Virus and Canine Parvovirus.                                                                                                            Acta Scientiae Veterinariae. 40(1): 1011.   

3 Coyne M.J. 2000. Seroconversion of puppies to canine parvovirus and canine distemper virus: a comparison of two 
combination vaccine. Journal of American Animal Hospital Association. 36(2): 137-142.

4 Eckersall P.D. 2008. Proteins, proteomics, and the dysproteinemias. In: Kaneco J.J., Harvey J.W. & Bruss M.L. (Eds). 
Clinical Biochemistry of Domestic Animals. 6th edn. Cap.5. San Diego: Academic Press, pp.117-148.

5 Ek-Kommonen C., Sihvonen L., Pekkanen K., Rikula U. & Nuotio L. 1997. Outbreak of canine distemper in vac-
cinated dogs in Finland. The Veterinary Record. 141(15): 380-383.

6 Evermann J.F. 2008. Accidental introduction of viruses into companion animals by commercial vaccines. Veterinary 
clinics small animal practice. 38(4): 919-929.

7 Failace R. 2006. Hemograma - manual de interpretação. 4.ed. Porto Alegre: Artmed, 298p.
8 Fighera R.A., Souza T.M., Silva M.C., Brum J.S., Graça D.L., Kommers G.D., Irigoyen L.F. & Barros C.S.L. 

2008. Causas de morte e razões para eutanásia de cães da Mesorregião do Centro Ocidental Rio-Grandense (1965-
2004). Pesquisa Veterinária Brasileira. 28(4): 223-230.

9 Gama F.G.V., Nishimori C.T., Sobreira M.R. & Santana A.E. 2007. Evaluation of electrophoretic profile and albumin 
quota in the cerebrospinal fluid of dogs with distemper showing or not nervous signs. Arquivo Brasileiro de Medicina 
Veterinária e Zootecnia. 59(1): 77-80.

10 Greene C.E. 1990. Immunoprophylaxis and immunotherapy. In: Greene C.E. (Ed). Infectious diseases of the dog and 
cat. Philadelphia: W.B. Saunders, pp.21-54.

11 Greene C.E. & Schultz R.D. 2006. Immunoprophylaxis. In: Greene C.E. (Ed). Infectious diseases of dog and cat. 3rd 
edn. St. Louis: Saunders Elsevier, 1387p.

12 Headley S.A. & Graça D.L. 2000. Canine distemper: epidemiological findings of 250 cases. Brazilian Journal of 
Veterinary Research and Animal Science. 37(2): 136-140.

13 Homem V.S.F., Mendes Y.G. & Linhares A.C. 1999. Gastrenterite canina: agentes virais nas fezes de cães diarréicos 
e não diarréicos. Arquivo Brasileiro de Medicina Veterinária e Zootecnia. 51(6): 531-536.

14 Jain N.C. 1993. Essentials of veterinary hematology. Philadelphia: Lea & Febiger, 417p.
15 Józwik A., Frymus T., Mizak B. & Rzezutka A. 2004. Antibody titres against canine distemper vírus in vaccinated 

and unvaccinated dogs. Journal of Veterinary Medicine. 51(3): 99-103.
16 Murphy F.A., Gibbs E.P., Horzinek M.C. & Studdert J.M. 1999. Veterinary virology. 3rd edn. San Diego: Academic 

Press, 629p.
17 Naoum P.C. 1999. Eletroforese - técnicas e diagnóstico. São Paulo: SAN, 154p.
18 Osburn B.I. & Stott J.L. 1989. Immune response to vaccination. Advances in Veterinary Sciences and Comparative 

Medicine. 33: 93-109. 
19 Povey R.C. 1986. Distemper vaccination of dogs: factors which could cause vaccine failure. Canadian Veterinary 

Journal. 27(9): 321-323.
20 Ravel R. 1997. Proteínas séricas. In: Ravel R. (Ed). Laboratório clínico: aplicações clínicas dos dados laboratoriais. 

6.ed. Cap.22. Rio de Janeiro: Guanabara Koogan, 616p.
21 Rebar A.H., MacWilliams P.S., Feldman B.F., Metzger F.L., Pollock R.V.H. & Roche J. 2003. Guia de hematologia 

para cães e gatos. São Paulo: Roca, 291p.
22 Rikula U., Nuotio L. & Sihvonen L. 2000. Canine distemper vírus neutralising antibodies in vaccinated dogs. The 

Veterinary Record. 147(21): 598-603.
23 Rikula U., Nuotio L. & Sihvonen L. 2007. Vaccine coverage, herd immunity and occurrence of canine distemper 

from 1990-1996 in Finland. Vaccine. 25(47): 7994-7998.
24 Strottmann D.M., Scortegagna G., Kreutz L.C., Barcellos L.J.G., Frandoloso R. & Anziliero D. 2008. Diagnóstico 

e estudo sorológico da infecção pelo parvovírus canino em cães de Passo Fundo, Rio Grande do Sul, Brasil. Ciência 
Rural. 38(2): 400-405.

25 Swango L.J. 1997. Moléstias virais caninas. In: Ettinger S.J. & Feldman E.C. (Eds). Tratado de medicina interna 
veterinária: moléstias do cão e do gato. 4.ed. São Paulo: Manole, pp.573-588.

26 Thomas J.S. 2010. Non-immune-mediated thrombocytopenia. In: Weiss D.J. & Wardrop K.J. (Eds).  Schalm’s veteri-
nary hematology. 6th edn. Cap.79. Iowa: Blackwell Publishing, pp.596-604.

27 Tizard I.R. 2008. The use of vaccines. In: Tizard I.R. (Ed).  Veterinary immunology: an introduction. 8th edn. Phila-
delphia: Saunders, pp.270-285.



6

                                                                                                           R.M. Maciel, S.T.A. Lopes, C.M.A. Mazzanti, et al. 2012.  A Hematologic and Electrophoretic Study in Pupies Vaccinated Against Ca-
nine Distemper Virus and Canine Parvovirus.                                                                                                            Acta Scientiae Veterinariae. 40(1): 1011.   

Pub. 1011
www.ufrgs.br/actavet

28 Webster A.C. 1975. The adverse effect of environment on the response to distemper vaccination. Australian Veterinary 
Journal. 51(10): 488-490.

29 Weiss D.W. 2000. Platelet production defects. In: Feldman B.F., Zinkl J.G. & Schalm W. (Eds). Schalm’s veterinary 
hematology. 5th edn. Cap.66. Philadelphia: Lippincott Williams & Wilkins, pp.469-471. 


