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Summary 

Normal haematological and plasma biochemical values of pure indigenous 

domestic and guinea fowls in a natural extensive system in North-West 

Nigeria were investigated. The values for haematocrit, haemoglobin and ery- 

throcytes in the indigenous domestic fowls were within lower values of range 

documented in literature for conventional (exotic) breeds under intensive ma- 

nagement. Total leucocyte counts in domestic and guinea fowls were higher 

than values reported for exotic breeds. Plasma cholesterol and total plasma 

protein levels in domestic and guinea fowls were similar to values reported 

for exotic breeds, except alkaline phosphatase activities which were lower. 

The lower values of erythrocyte parameters in indigenous domestic fowls 

were attributed to a malnutrition-parasitism complex. The higher leucocyte 

Count in the indigenous birds was thought to be a response to regular expo- 

sure of the birds to pathogenic organisms. 

n INTRODUCTION 

Most Nigerians prefer poultry meat and eggs to other sources of 
proteins. This probably accounted for a significant expansion of 
the industry in the late 1970’s and early 1980’s when foreign 
currencies were readily available to the government of Nigeria. 
Hence the industry depended largely on exotic breeds of the birds 
for its survival. However, global economic recession, especially in 
a developing country like Nigeria in the later part of 1983, made it 
impossible for Nigeria to sustain the importation of these birds and 
their feed, which resulted in the collapse of the industry. 
Therefore, for a successful and sustainable poultry industry, 
Nigeria must develop her parent stocks and take advantage of 
some good attributes of the indigenous birds. But the policy of 
introducing exotic breeds of animals into Nigeria for cross- 
breeding without first exploring the potentials of the local breeds 
is being seriously questioned. It has been suggested that the first 
step in the development of Nigeria livestock industry should be a 
thorough evaluation of a11 available local breeds with parallel 
studies on available cross-breeds to justify the use of exotic 
breeds (1). 

Currently dominating the poultry industry is the domestic fowl 
(Gallus domesticus) although the guinea fowl (Numida meleagris 
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galeata) is making an appreciable impact in this sector. Several 
investigations on the biology of the guinea fowl (16, 18, 19, 23) 
have been carried out with a view to improving it. This 
necessitated detailed haematological studies of the indigenous 
domestic fowl and guinea fowl in North-West Nigeria on which 
there is not much of information. This study is expected to provide 
reference values on the haematology of these birds for breeding 
and health related studies. 

n MATERIALS AND METHODS 

Indigenous domestic and guinea fowls in North-West Nigeria are 
basically scavengers with little or no grain supplement as food. 
Common watering points may be provided for those that are 
sheltered in an enclosure. Usually, no vaccination or medication 
against endemic diseases and no mineral-vitamin supplements are 
given. 

Apparently healthy adult indigenous male and female domestic 
fowls (n = 112) and male and female guinea fowls (n = 78) were 
used for the study. Blood of the birds was obtained at a central 
dressing point in Sokoto Central Market, Nigeria: on December 
15, 1993 through January 19, 1994. Blood collection was by 
exsanguination following cervical dislocation of each bird into 
two sets of bijou bottles. one containing di-sodium 
ethylenediaminetetra-acetate (EDTA) at 1.0 mg/ml and another 
containing heparine at 0.2 mg/ml blood as described by Benjamin 
(7) for ce11 counis and plasma biochemistry, respectively. The 
collected blood was screened for haemoparasites using light 
microscope and QBCrto Centrifugal Haematology System (Becton 

Retour au menuRetour au menu



Haematology qf domestic fowl and guinea fowl in Nigeria 

Dickinson CO., USA). The positive blood was discarded. Blood 
analyses were done on the day of collection. Haemoglobin (Hb) 
concentration, erythrocyte (RBC) counts and leucocyte (WBC) 
differential counts were carried out according to the method of 
Brown (8). The total WBC and thrombocyte (PLT) counts and 
haematocrit (PCV) determination were performed with the QBCna 
machine. The RBC indices: mean corpuscular volume (MCV), 
mean corpuscular haemoglobin (MCH) and mean corpuscular 
haemoglobin concentration (MCHC) were calculated using 
established formulae (26). 

The heparinized blood was immediately centrifuged at 12,800 x g 
for 5 min and the plasma separated and used for determination of 
cholesterol, alkaline phosphatase (AP), total plasma protein (TPP) 
and albumin concentrations using Blood Analysero, Mode1 6300 
(Ames CO., USA). The methods used for the determination of the 
metabolites were as described by Olowo-Okorun et al. (20). 
Globulin concentration was calculated by difference. The results 
were expressed as mean S.D. Tests for statistical difference 
between paired means were done using Student’s t test (27). 

n RESULTS 

Values of RBC, PLT and RBC indices are summarized in table 1. 
Male domestic fowls had higher (P < 0.05) PCV and RBC values 
than female domestic fowls but Hb, MCV, MCH and MCHC 
values were remarkably (P > 0.05) close in both sexes. However, 
female domestic fowls had more (P < 0.05) numerous PLT than 
male domestic fowls. Male and female guinea fowls exhibited 
similar (P > 0.05) PCV, Hb, RBC and MCH values but male 
guinea fowls had greater (P < 0.05) MCV than females. 
Conversely, female guinea fowls possessed higher (P < 0.05) 
MCHC and PLT counts than males. Male and female guinea fowls 
had significantly (P < 0.01) higher PCV, Hb and RBC and lower 
(P < 0.05) MCV, and PLT values than male and female domestic 

fowls, respectively. MCHC in both male and female domestic and 
male and female guinea fowls, respectively, compared favourably 
(P > 0.05). 

Total WBC and differential counts are presented in table II. 
Female domestic and female guinea fowls consistently maintained 
slightly more elevated total WBC counts than male domestic and 
male guinea fowls, respectively, but the differences were not 
significant. Male and female guinea fowls had significantly 
(P < 0.05) greater total WBC counts than male and female 
domestic fowls, respectively. Relative lymphocyte counts in 
female domestic and female guinea fowls were generally higher 
than in male domestic and male guinea fowls, respectively; 
however this difference was significant (P < 0.05) only in 
domestic fowls. Heterophil and monocyte percentages in males of 
either type were higher than in females of the same type, although 
only heterophil differences in domestic fowls attained a significant 
(P < 0.05) level. Eosinophil and basophil percentages did not show 
any consistent trend between sexes and bird types. 

Plasma biochemical values are shown in table III. Cholesterol, AP, 
TPP, albumin and globulin levels were generally higher in female 
domestic and female guinea fowls than in the respective males. 
Female domestic fowls showed remarkably higher (P < 0.01) 
cholesterol value than male domestic fowls but the difference 
between male and female guinea fowls was not significant. 
Conversely, female and male domestic fowls exhibited higher 
(P < 0.01 and P < 0.05) cholesterol values than female and male 
guinea fowls, respectively. AP activities in male and female 
domestic fowls were lower (P < 0.01) than in male and female 
guinea fowls, respectively. Also AP activities between female and 
male domestic fowls differed significantly (P < 0.05); no 
difference (P > 0.05) in the activity of AP was observed between 
female and male guinea fowls. TPP values between male and 
female domestic fowls differed (P < 0.05) appreciably but the 
values were close (P > 0.05) in male and female guinea fowls. 
TPP value was higher (P < 0.05) in female domestic fowl 

Table I 

Normal values for haematocrit, erythrocyte, erythrocyte indices and thrombocytes 

of indigenous domestic and guinea fowls in North-West Nigeria 

(n) = sample size; a, b, c, d = means with different superscripts in a column among the same bird type. differed significantly; +, +t, *, ** = means with different signs in a 
column among the same sex differed significantly 
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Table II 

Leucocyte counts in healthy indigenous domestic and guinea fowls in North-West Nigeria 

lymphocyte 

(%) 

51.8 

&7,3a+ 

56.2 

+6.7”* 

53.8 

14.++ 

57.0 

+y 

‘1 

Heterophil 

W) 

34.2 

*5.5a+ 

Eosinophil 

Y%) 

3.6 

+0.2=+ 

Basophil 

C%l 

1.3 

*O.lai 

29.2 

+3.8b* 

33.7 

32.3 6.5 2.9 1.3 

t4.lc* ‘+1.9=* *O+~C* *0.2c* 

TWBC = total leucocytes; (n) = sample size; a, b, c = means with different superscripts in a column among the same bird type differed (P < 0.05); +, ++, *, ** = means with 
different signs in a column among the same sex differed (P < 0.05). 

Table III 

Plasma biochemicals in healthy indigenous domestic and guinea fowls in North-West Nigeria 

tl.22b’ &.57b” 

,’ 1’1 5.6 55.3 4.4 1.9 

*31 :I=++ rr2.82‘++ +0.39=+ 20.28~’ 

122.2 58.8 4.9 2.1 2.8 .> 
0.74c** 

’ +25.6c” k6.04~” *0.44=*- kO.62‘” t0.45c’ 

CHL = cholesterol; ALB = albumin; GLB = globulin: (n) = sample size: a, b, c = means with different superscripts in a column among the same bird type differed signil- 
cantly; t, tt, *, ** = means with different signs in a column among the same sex differed significantly. 

compared with the value in female guinea fowls. However. no 
similar result was obtained in TPP value between male domestic 
and male guinea fowls. Albumin values in male and female 
domestic fowls differed (P < 0.05) whereas no such disparitp was 
noticed between male and female guinea fowls. Similarly, female 
domestic fowls possessed a higher (P < 0.05) albumin level than 

female guinea fowls but values in male domestic and male guinea 
foa-1s were close (P > 0.05). Globulin fraction in female domestic 
fowls was higher (P c 0.05) than in male domestic fowls, but no 
significant difference was apparent between male domestic and 
male guinea fowls. Albuminlglobulin ratios in male and female 
domestic fowls were higher (P < 0.05) than in the respective male 
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and female guinea fowls. However, no such difference in the 
ratios between male and female birds of the same type was 
observed. 

n DISCUSSION 

The observed PCV, Hb and RBC in the indigenous domestic fowls 
in this study are within lower values of reported range in literature 
(29). The low values are thought to be due to a combination of 
malnutrition and parasitic infestations as both conditions are 
known to depress these parameters (10, 12). The differences in the 
RBC parameters between male and female indigenous domestic 
fowls were likely to be influenced by hormonal factors. Domm 
and Taber (14) have shown that androgens (testosterone 
propionate) Will cause an increase in RBC in capons and five- 
month old pullets whereas estrogen (alpha estradiol benzoate) in 
large amounts tended to counteract the effect of androgens. Cook 
and Harmon (10) also noted considerable decrease in the amount 
of Hb with the intensity of egg production. Indigenous domestic 
fowls breed throughout the year during which their hormonal 
levels are expected to remain high. The remarkable closeness in 
RBC and Hb values of male and female guinea fowls are due to 
seasonality in the breeding behaviour of the fowls (2, 4, 5, 18, 23, 
30). According to Onuora (23), the periods of the lowest relative 
humidity, lowest rainfall and high temperature in Nigeria 
correspond with the period of lowest semen volume, poor 
percentage motility, lowest spermatozoa concentration and highest 
percentage of dead spermatozoa. Onuora (24) also reported 
complete cessation of semen production during the harmattan 
(cold-dry season) in the months of January and February in 
Nigeria by guinea cocks and concluded that a cyclic activity of the 
gonads occurs. Guinea hens lay eggs mainly during the rainy 
season in North-West Nigeria in the months of July through 
September when fertility and hatchability are highest (5). 
Therefore, the loss of estrogenic inhibition and androgenic 
stimulation on erythropoiesis as reported by Sturkie (28) could 
result in similar production of RBC by both male and female 
guinea fowls. The differences between domestic and guinea fowls 
of either sex in RBC values were attributable to genetic factors. 
Higher PLT Count in domestic than in guinea fowls probably 
explained the faster rate of blood clotting in domestic than in 
guinea fowls during the period of blood sampling. Platelets are 
generally known to play a part in blood coagulation (26) in 
mammals although the role of avian thrombocytes in the initiation 
of blood coagulation is not clear (3, 15). 

Total WBC counts in indigenous domestic fowls were higher than 
some previously published counts (21, 25). However, adult 
chickens kept in an outdoor environment usually have higher total 
WBC counts than those kept indoors (21), which was the case 
with domestic and guinea fowls in North-West Nigeria. This was 
probably a response to regular exposure of the birds to pathogenic 
organisms. There seemed to be a general heterophilia in both 
domestic and guinea fowls in the present study, suggesting a high 
contact of the birds with bacterial pathogens as previously 
recorded (11, 13). Newcomer (17) found consistent heterophilia 
when he injected adrenocortico-tropic hormone into cockerels. 
The stressor in this study may as well be the bacterial pathogens or 
a combination of pathogens and high environmental temperature 
(at about 30.8”C) that is usually characteristic of North-West 
Nigeria. Another apparent characteristic of WBC counts in 

domestic and guinea fowls was eosinophilia. Eosinophilia is 
known to occur under certain conditions like verminous 
infestations, allergie states and anaphylactic shock (29). Parasitism 
was a more likely cause of eosinophilia in the present study as 
Nigeria is known to be highly endemic with parasites. Moreover, 
the birds were reared extensively. 

Higher cholesterol levels in male and female domestic fowls than 
in the respective sexes of guinea fowls were because of the 
presumably more active cyclic activities of gonads in domestic 
fowls. This was corroborated by the work of Olson (22) who 
showed that striking changes in blood composition take place 
during periods of ovarian activity in birds. These include lipaemia 
and a significant elevation in blood calcium concentration. The AP 
activities recorded in this study followed similar pattern of 
distribution among male and female domestic and guinea fowls as 
reported by Olowo-Okorun et al. (20), but the values differed 
greatly in size. Although no adequate explanation could be given 
for the discrepancy other than genetic factors (20), the season in 
which their work was performed was not mentioned. Moreover, 
they used domestic fowls at the University of Ibadan Research 
Farm in South-West Nigeria and guinea fowls at the Kainji Lake 
Research Institute in the Middle Belt of Nigeria, which were 
reared intensively. Both regions usually experience distinct 
climatic conditions from North-West Nigeria. The differences in 
TPP values between sexes of domestic and guinea fowls, 
respectively, agreed with the earlier work of Swenson (29) that 
male plasma proteins are usually lower than those of female birds 
and the investigator suggested the involvement of gonadal 
hormones. Therefore, the significant difference in values of the 
proteins between male and female domestic fowls probably 
resulted from the functional state of their gonadal hormones at the 
time of this study. Those of the guinea fowls were presumably 
quiescent. Defalco (13) reported a value of 2.82 g protein per 
100 ml serum in guinea hens. This was lower than the values 
recorded in the present study which were similar to those (4.55 
and 5.02 g/lOO ml plasma for males and females, respectively) 
reported by Olowo-Okorun et al. (20) where plasma, instead of 
serum, was used. The differences in the protein values cannot 
adequately be explained although it has been documented (9) that, 
when plasma or serum proteins from avian blood is less than 
3.0 g/lOO ml, this indicates hypoproteinaemia. 

n CONCLUSION 

This study has presented the haematological values of indigenous 
birds in their true native form. TO be compared adequately, 
indigenous birds must therefore be subjected to identical systems 
of management with exotic birds. Because of paucity of 
information on the haematology of guinea fowls in Nigeria, it has 
not been possible to make a similar comparison with published 
data as was done with domestic fowls. 

Acknowledgements 

We gratefully acknowledge the technical assistance of Mr. Bello 
Isah of Diagnostic Laboratory, Sokoto Clinic, Sokoto. The 
secretarial work of Mrs. Edna Onakpa is also acknowledged with 
thanks. 

260 

Retour au menuRetour au menu



Hémrctologie et biochimie de la poule et de la pintade domestiques nu Nigeria 

REFERENCES 

1. ADU I.F., BRINKMAN W.I., 1977. Sheep and goat production in 

Shika. Proc. 2nd National livest. prod. conf, Oct. 6-10, Zaria, Nigeria. 

Zaria, Nigeria, NAPRI, p. 202-211. 

2. AIRE T.A., AYENI J.S.O., OLOWO-OKORUN M.O., 1979. The struc- 

ture of the excurrent ducts of the testis of the guinea fowl (Numida me- 

leagris). J. Anat., 129: 633-643. 

3. ARCHER R.I<. Blood coagulation, 1971. In: Bell D.J., Freeman B.M. 

eds., Physiology and biochemistry of domestic fowl, Vol. II. London, 

United Kingdom, Academic press. 

4. AYORINDE K.L., OKAEME N.A., 1984. All year guinea fowl - how 

feasible? Proc. 4th West African farming and food processing workshop, 

New Bussa, Nigeria, March-April 1984. New Bussa, Nigeria, Kainji Lake 

Research Institute, p. 21. 

5. AYORINDE K.L., AYENI J.S.O., 1986 The reproductive performance 

of indigenous and exotic varieties of the guinea fowl (Numida meleagris) 

during different seasons in Nigeria. Nig. /. Anim. Prod. Res., 6: 127-140. 

6. BANNOR T.T., OGUNSAN E.A., 1987 The effects of environmental 

temperatures on intensive poultry production in Sokoto State of Nigeria. 

Bull. Anim. Health Prod. Afr., 35: 36-45. 

7. BENJAMIN M.M., 1961. Outline of veterinary clinical pathology, 2nd 

ed. Ames, USA, Iowa State University Press, p. 37. 

8. BROWN B.A., 1976. Haematology: Principles and procedures. 2nd 

ed. Philadelphia, USA, Lea and Febiger. 

9. COLES E.H., 1986. Avian chemistries. In: Veterinary clinical patho- 

logy, 4th ed. London, United Kingdom, W.B. Saunders, p. 291. 

10. COOK S.F., HARMON I.W., 1933. The regulation of the hemoglobin 

level in poultry. Am. J. Physiol., 105: 407-415. 

11, COOK F.W., DEARSTYNE R.S., 1934. Haematology of the fowl. A. 

Studies on normal avian blood. B. Studies on the haematology of avian 

typhoid. N.C. Agr. exp. Stat., tech. Bull., 44: 51-76. 

12. COOK S.F., 1937. A study of the blood picture of poultry and its dia- 

gnostic significance. POU/~. Sci., 16: 291-306. 

13. DEFALCO A.)., 1942. A serological study of some avian relationship. 

B;ol. Bu//., 82: 205-218. 

14. DOMM L.V., TABER E., 1946. Endocrine factors controlling erythro- 

cyte concentration in the blood of the domestic fowl. Physiol. Zoo/., 19: 

258-265. 

15. HODGES R.D., 1977. Normal avian (poultry) haematology. In: 

Archer R.K., Jeffcott L.B., eds., Comparative clinical haematology. 

London, United Kingdom, Blackwell Scientific Publications. 

16. IMMELMANN K., 1972. Role of the environment in reproduction. 

In: Farmers D.S. ed., Breeding of birds. Washington D.C., USA, 

National Academy of Scientific Press, p. 121-l 57. 

17. NEWCOMER W.S., 1957. Blood cell changes following ACTH in- 

jection in the chick. Proc. Soc. exp. Ko/. Med., 96: 613-616. 

18. OGBUECBU S.O., AIRE T.A., ADEYEMO O., 1988. Egg-Jaying pat- 

tern of the semi-domesticated helmeted guinea fowl (Numida meleagris 

galeata Pallas). Br. Poult. Sci., 29: 171-l 74. 

19. OLOWO-OKORUN M.O., AYENI J.S., AIRE T.A., 1980. Plasma glu- 

cose and alkaline phosphatase levels in guinea fowls (Numida 

meleagris) and Nigeria domestic fowls (Callus domesticus). Zentralbl. 

Vet., 27: 578.582. 

20. OLOWO-OKORUN M.O., MAKINDE M.O., AIRE T.A., AYENI 

J.S.O., 1983. Some aspects of the haematology of gu’inea fowls compa- 

red with Nigerian local fowl. In: Ayeni J.S.O., Olomu J.M., Aire T.A. 

eds., Proc. of the helmet guinea fowls. New Bussa, Nigeria, Kainji Lake 

Res. Inst., p. 85-92. 

21, OLSON C., 1937. Variations in the cells and haemoglobin content 

in the blood of normal domestic chicken. Corne// Vet., 27: 235-239. 

22. OLSON C., 1965. Avian haematology. In: Diester H.E., Schwarts 

L.H. eds., Diseases of poultry, 5th ed. Ames, USA, Iowa State University 

Press. 

23. ONUORA G.I., 1982. Seasonal variation in semen quality in the 

guinea fowls. Nig. Vet. J., 11: 8-15. 

24. ONUORA G.I., 1983. Studies of the reproductive physiology of the 

grey breasted helmet guinea fowl. In: Ayeni J.S.O., Olomu J.M., Aire 

T.A. eds., Proc. of the helmet guinea fowl (Numida meleagris galeata 

Pallas). New Bussa, Nigeria, Kainji Lake Res. Inst., p. 181. 

25. PALMER E.I., 1935. IV. Erythrocyte and leucocyte counts of birds 

raised in confinement. Can. J. Res. Sect. D., zoo/. Sci. 13: 85-92. 

26. SCHALM O.W., JAIN N.C., CARROL E.J., 1975. Veterinary 

Haematology, 3rd ed. Lea and Febiger, Philadelphia, USA. 

27. STEEL R.G.D., TORRIE J.H., 1980. Princip\es and procedures of sta- 

tistics: a biometrical approach, 2nd ed. Auckland, New Zealand, 

McCraw Hill. 

28. STURKIE P.D., 1976. Avian physiology, 3rd ed. New York, USA, 

Springer-Verlag. 

29. SWENSON M.J., 1984. Physiological properties, cellular and chemi- 

cal constituents of blood. In: Swenson M.J. ed., Duke’s Physiology of 

domestic animals, 10th ed. Ithaca, USA, Corne11 University Press. 

30. TRETJJAKOV N.P., PELJTCER S.O., 1954. The incubation of guinea 

iowl eggs. Jr. nauc. issled. Inst. Pticev., 24: 33-39. 

31. WAI W.Y., STAFSETH H.J., 1950. Pullorum disease studies in tur- 

keys. IV. Blood cells and their response to pullorum infection. Poult. 

SC;., 29: 328.332. 

Repu le X.94. accepté le 8.10.96 

261 

Retour au menuRetour au menu



Haematology of domestic fowl and guinea fowl in Nigeria 

Résumé 

Uko O.J., Ataja A.M. Etudes hématologiques et biochimiques 

de poule domestique (Ch//us domesticus) et de pintade do- 

mestique (Numida meleagris) de races locales du Nord-Ouest 

du Nigeria 

Les valeurs hématologiques et biochimiques de plasmas de 

poules et de pintades domestiques de races locales, élevées 

en système extensif traditionnel au Nord-Ouest du Nigeria, 

ont été étudiées. Les valeurs des hématocrites, de I’hémoglo- 

bine et les taux d’érythrocyte chez ces volailles locales se si- 

tuaient dans les limites inférieures de celles obtenues par 

d’autres auteurs pour des races conventionnelles (exotiques) 

provenant de systèmes d’élevage intensif. La numérotation 

des leucocytes totaux chez les poules et les pintades domes- 

tiques était supérieure à celle observée chez les races exo- 

tiques. Les niveaux de cholestérol et de protéines 

plasmatiques totales chez les poules et les pintades domes- 

tiques étaient similaires à ceux signalés chez les races exo- 

tiques, à l’exception des activités des phosphatases alcalines 

qui étaient plus faibles. Les valeurs inférieures des paramètres 

d’érythrocyte chez les races locales ont été attribuées à un 

ensemble de malnutrition et de parasitisme. Le taux plus 

élevé des leucocytes chez les races indigènes a été considéré 

comme une réponse de la volaille face à l’exposition régu- 

lière à des organismes pathogènes. 

Mofs-dés : Poulet - Pintade - Composition du sang - 

Biochimie - Elevage extensif - Nigeria. 

Resumen 

Uko O.J., Ataja A.M. Estudios hematologicos del ave domés- 

tica autoctona (Callus domesticus) y del ave de Guinea 

(Numida meleagris) en el Noroeste de Nigeria 

Se estudian 10s valores hematologicos y bioquimicos de plas- 

mas del ave autoctona y de Guinea en un sistema extensivo 

natural, en el noroeste de Nigeria. Los valores del hemato- 

crito, la hemoglobina y de 10s eritrocitos en las aves domésti- 

cas autoctonas se encontraban dentro de 10s limites inferiores 

citados en la literatura para razas convencionales (exoticas) 

bajo manejo intensivo. El conteo leucocitario total en las aves 

domésticas y de Guinea fue mas elevado que 10s valores, re- 

portados para las razas exoticas. Los niveles de colesterol en 

plasma y de proteina total en plasma en las aves domésticas y 

de Guinea fueron similares a 10s valores reportados para 

razas exoticas, excepta la actividad de la fosfatasa alcalina, la 

cual fue menor. Los valores inferiores de 10s parametros eri- 

trocitarios en las aves domésticas autoctonas se atribuyen a 

un complejo ‘malnutrition-parasitosis. El conteo leucocitario 

elevado en las aves autoctonas se explica como una re- 

spuesta a la exposicion natural de las aves a organismos pato- 

genos. 

Palabras C/ave : Pol10 - Gallina de Guinea - Composition de 
la sangre - Bioquimica - Crianza extensiva - Nigeria. 
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