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Some Haematological Observations in Columba

Livia Due to Haemoproteus I nfection
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Abstract: Birds contribute indirectly to human welfare as
majority of them feed on insects and rodents and some are
efficient scavengers. Poultry forming is a leading profession
which provides nutritive food products for human consumption.
However, these valuable resources can be infected with a wide
range of blood parasites which may affect their survival and
existence. In this study, the impact of Haemoproteus, an
intracellular sporozoan parasite of the common pigeon. Columba
livia on some heamatological parameters (Hb% and TEC) was
examined. The investigations were conducted in two groups of
Columba livia. Group A: Control, Group B, Heamoproteus
infected. The Hb values (13.410.17gm/100ml) in Group A decline
to (10.8+0.37 gm/100ml) in Group B. TEC in Group B also
declined to 1.620.05x106/Cmm from the normal values of
2.1940.02x10/Cmm in Group A. The fall in Hb% was 18.97%.
and that in TEC was 24.2%. The values of TEC are more affected
(24.2 %) as compared to Hb (18.97%). Being an intracellular
parasite, the metabolism of Heamoproteus appears to be directly
associated with the cells.
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[.INTRODUCTION

Hematology offers a potentially vauable tool in the

veterinary care of birds. Haematological data in the
literature on avian physiology are based on domestic species
mainly fowl and chickens (Board and Harnsey 1978,
Hodges 1979, Dieterlen-Lieure, 1988). Haematoligical
values and blood chemistry for wild birds appear only
sporadically but a complete listing of the mgjor parameters
for nondomestic species is not available. Intead.
haematological norms of domestic fowl are often relie upon
for clinical and physiological evauation of wild birds.
Haematological values vary among species and are
influence by other factors including physiological
conditions, (Altman and Dittman, 1964; Dolnik, 1973) age,
(Bell and Sturkie, 1965; Leonard, 1969) and nutritional
states (Newberne, 1975). Haemoglobin plays a very
important role in the pathology of birds similar to those of
higher vertebrates.
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The present study is an attempt to study the alteration in
haemoglobin values and total erythrocyte counts in pigeons
under natural conditions of infectivity in blood due to
Haemoproteus infection.

II.MATERIALSAND METHODS

Pigeons (Columba livia) were used as experimental
models for this study. The pigeons were collected from the
wild condition and kept in cages in the laboratory. Blood
samples for the preparation of blood smears were obtained
from a wing vein. The air-dried blood smears were
subsequently fixed in methanol for five minutes and stained
with Giemsds stain. The dlides were examined
microscopically at 100x and birds were classified as
negative or positive for parasites. Parasites were identified
by examination of smears, using previousy published
terminology (Peirce, 1981; Bennett and Peirce, 1988;
Burrey-Caines and Bennett, 1992; Bennett et al., 1994). The
infection was confirmed and birds were divided into two
groups: Group A (negative control) and Group B (infected)
comprising of 20 birds each. Hb% and TEC were estimated
according to Wintrobe (1981).

1. RESULTS

After a careful investigation of parasitized birds which
were infected with Haemoproteus, their blood parameters
were studied and compared with their normal values (Hb%
and TEC). Table 1 indicates that a significant fall was
observed in the Hb% in the birds belonging to Group B. The
control value of Hb% (13.410.17) declined to 10.8+0.37 in
Group B, indicating a degradation of 18.97%. The TEC
showed a significant fall in Group B. In control Group A,
TEC was 2.19 0.02 which declined to 1.66+0.05 in Group B,
indicating a 24.2% fall.

IV.DISCUSSION

Heavily parasitized nestlings showed a significant (28%)
reduction in Hb% but not in haematocrit values (Brien et a.,
2001) and infected individuals showed a higher Total
Leukocyte Count than non-infected individuals. (Figuerola
et al, 1999). Infected nestlings appeared to have an elevated
level of heterophilsin their peripheral circulating blood and
also showed signs of severe anaemia. (Stuht et al., 1999).
Erythrocyte  number of infected chicks decreased

significantly due to E. tenella infections (Fang Du-Ali and
Du-AF, 2002) affecting the health status of their hosts.
Infected individuals have aso been reported to have
and

elevated lymphocyte  concentrations
gammaglobulin levels (Ots and Horak, 1998).

plasma
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Above studies indicate that haematological indices viz.
Hb% and TEC can be used as viable indicators of avian

haematozoan infection. These values have shown an
appreciable decline in Columba livia infected with
Haemoproteus. Apparently, this parasite being an

intracellular erythrocytic inhabitant utilizes the resources
provided by the RBC and thus these cells undergo a marked
decline in their number not only showing a fall in the
number of red blood cells but also subsequently declining
the hemoglobin values consequential to it. The factors
responsible for this decline may be a direct destruction of
the RBC's due to the parasite, a decrease in erthropoiesis or
a release of some metabolites by the parasite there by
destroying the host cell.

Table 1: Haematological valuesin Columba livia due to
Haemoproteus infection

Haematological | Group A | Group B | Percent
Parameters (Control) (Infected) % Fall
Haemoglobin .
(gm/100ml) 134+ 0.17 (20) | 10.8+0.37 (20) 18.97%
Total

EYINOOYIeS | 219+0,02(20) | 1664005(20) | 2420%
(10%Cmm)

The values of given are mean + S.E. and number of pigeons
used (n) isgiven in parentheses.

REFERENCES

1. Altman PL and Dittmen DS, 1964. Biology data book AMRL-TR-
64-100.AMRL TR,pp 1-631.

2. Bell DJand Sturkie PD, 1965. Chemical constituents of blood. Pages
32-84in PD. Sturkie, ed. Avian physiology, 2nd ed. Comstock Publ.
Assoc., Div Cronell Univ. Press, Ithaca, N.Y. 766pp

3. Bennett GF and Peirce MA, 1988. Morphological formsin the avian
Haemoproteidae and an annotated checklist of the genus
Haemoproteus kruse, 1890. J Nat Hist, 22: 1683-1696, doi:
10.1080/00222938800771061[ CrossRef

4.  Bennett GF, Peirce MA and Earle RA, 1994. An annotated checklist
of the valid avian species of Hammertoe’s Leucocytozoon
(Apicomplexa Haemosporina) and Hepatozoon
(ApicomplexaHaemogregarinidae). Sys Parasitol. 29: 61-
73[CrossRef

5. Board RG and Hornrey DJ, 1978. Plasma and eggs white proteins. In
Chemical Zoology (Ed by Forkin, M. and Scheer B.T.), Vol. X,
pp.37-75, Academic press. New York

6. Brien EL, Morrison BL and Johnson LS, 2001. Assembling the
effects of haematophogous ectoparasites on the heath of nestling
birds haematocrit vs haemoglobin levels in House Wrens parasitized
by blow fly larvae. J Avian Biol. 32(1): 73-76, doi: 10.1034/j.1600-
048X.2001.320110.x[ CrossRef

7. Burrey-Caines JR and Bennett GF, 1992. The Haemoproteidae
(Apicomplexa : Haemosporinal of the avian families Fringillidae
and Emberizidae sl. Can J Zool. 70: 1149-1160, doi: 10.1139/z92-
161[CrossRef

8. Dieterlen-Licure F, 1988. Birds. In Vertebrate blood cells (Ed. by
Rowley A.F. and Ratcliff N.A.), pp.257-336, Cambridge University
Press, Cambridge, New Y ork

9.  9.Dolnik TV, 1973. Diurnal and seasona cycles of the blood sugarin
sedentary and migratory birds. Zool Zh, 52: 94-103

10. Fang Du-Ai and DU-AF, 2002. Effects of medicine on blood
biochemical index in chicken infected with coccidia. Chinese J Vet
Sci. 22:1, 73-75

11. Figuerola J, Mufoz E, Gutiérrez R and Ferrer D, 1999. Blood
parasites, Leukocytes and plumage brightness in the cirl bunting

Retrieval Number:100.1/ijaz. A2901101221
DOI:10.54105/ijz.A2901.101221
Journal Website: www.ijaz.latticescipub.com

Emberiza Cilus. Functional Ecology, 13(5):
10.1046/].1365-2435.1999. 00354.x[ CrossRef]

12. Hodges RD, 1979. The blood cells. In Form and Function in Birds
(Ed by King A.S. and McLelland J.). pp. 361-380 Academic Press,
UK

594-601, doi:

13. Leonard J, 1969. Clinical laboratory examinations. In: Disease of
cage and aviay birds (M.L.Petrak, ed). Lea and
Febiger,Philadelphia, pp.189-215

14. Newberne PM, 1975. Diet the neglected experimental variable Lab.
Amin. Nov. - Dec.: 20-22, 43-48

15. Ots | and Horak P, 1998. Hedth impact of blood parasites in
breeding great tits. Oecologia, 116(4): 414-448, doi:
10.1007/5004420050608[ CrossRef

16. Peirce MA, 1981. Distribution and host-parasite checklist of
haematozoa of birdsin Western Europe. J Nat Hist, 15(3): 419-458 ,
doi: 10.1080/00222938100770321 [CrossRef

17.  Stuht N, Bowerman WW and Best DA, 1999. L eucocytozoonosisin
nestling bald eagless in Michigan and Minnesota. Wildl Dis, 35(3):
608-612, doi: 10.7589/0090-3558-35.3.608[ CrossRef]

18. Wintrobe MM, 1981. In: Clinicall Haematology, VIl Ed. Lea and
Febiger, Philadelphia, pp 20-21.

AUTHOR PROFILE

Nasim Jahan, working as assistant professor,
department of zoology, research field Parasitology and
Ornithobiology, published 6 papers and attended 12
Conferences.

Ramesh Chandra, working as head, department of
zoology, 19 years research experience published 19
papers with 1 book and 1 chapter and attended 35
Conference. Awarded 1 International and 5 National
award.

Mohd Shoeb, Department of zoology, Gandhi Faiz-E-
Aam College, Shahjahanpur, Uttar Pradesh, India
1-Member in Main Admission committee.

2-President Sports club in Lawn Tennis(M/F)
3-Incharge Rovers unit from 2016 till 2019.

i

== vr : 4-NSS Program officer Boys unit.
Y111 Research Field:
12 Research Paper published in National & Internationa journals Two book

chapters
6 Conferences National & International

Published By:
Lattice Science Publication (LSP)
© Copyright: All rights reserved.



http://doi.org/10.54105/ijz.A2901.101221
http://www.ijaz.latticescipub.com/
https://doi.org/10.1080/00222938800771061
https://doi.org/10.1080/00222938800771061
https://doi.org/10.1007/BF00009839
https://doi.org/10.1034/j.1600-048X.2001.320110.x
https://doi.org/10.1034/j.1600-048X.2001.320110.x
https://doi.org/10.1034/j.1600-048X.2001.320110.x
https://doi.org/10.1139/z92-161
https://doi.org/10.1139/z92-161
https://doi.org/10.1139/z92-161
https://besjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Mu%C3%B1oz%2C+E
https://besjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Guti%C3%A9rrez%2C+R
https://doi.org/10.1046/j.1365-2435.1999.00354.x
https://doi.org/10.1046/j.1365-2435.1999.00354.x
https://pubmed.ncbi.nlm.nih.gov/?term=H%C3%B5rak+P&cauthor_id=28307512
https://doi.org/10.1007/s004420050608
https://doi.org/10.1007/s004420050608
https://doi.org/10.1080/00222938100770321
https://doi.org/10.1080/00222938100770321
https://doi.org/10.7589/0090-3558-35.3.608
https://doi.org/10.7589/0090-3558-35.3.608
https://www.ijz.latticescipub.com/

