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Abstract

1. The primary antibody response to sheep erythrocytes was determined by haemagglutination

test in guinea fowl. The effects of various genetic and non-genetic factors on immune response to sheep

RBGs in guinea fowl were also estimated.

2. The immune response to sheep RBCs was normally distributed in guinea fowl with mean titre at

1-534 £ 0-014.

3. In guinea fowl, effects on titre values of sire and varicety (feather colour) were significant whereas sex and

sex X variety interaction effects were non-significant.

4. The estimate of heritability for immune response to sheep RBCs in guinea fowl was 0-35 + 0-17.

INTRODUCTION

Immune response to non-specific multi-determi-
nant complex antigens provide an indication of
natural immunity status. ‘Gavora (1990) has re-
viewed the status of this trait in domestic fowl.
Lines selected for high immune response to sheep
RBCs were immunologically more sensitive to cer-
tain bacterial, viral and parasitic disease-causing
agents. Existence of genetic control has been re-
ported for both primary and secondary immune
response to sheep erythrocytes (Siegel and Gross,
1980; Miller ¢t al, 1992). Significant effects of
hatch, line, sex, and B-group haplotype on re-
sponse to sheep RBCs have also been reported
(Gross et al., 1980; van der Zijpp and Leenstra,
1980; Dunnington et al., 1984; Gyles et al., 1986;
Scott ¢t al., 1988).

In this study the genetic aspect of primary
" antibody response to sheep RBCs in guinea fowl is
des~ribed.

MATERIALS AND METHODS

Varieties

The purebred stock of 3 varieties of guinea fowl:
Lavender (L), Pearl (P) and White (W), generated
from one indigenous base population through
selective breeding (Singh, 1992) were used.

Mating plan

A total of 330 non-inbred Guncari guinea fowl
growers, sired by 30 sires selected at random (10 to
12 offsprings per sire) were utilised in the study.

The guinea fowl keets were obtained in 2 hatches
of 164 and 166 birds each. All experimental birds
were healthy, apparently free from parasitic infes-
tation and received no prophylactic treatment.

Assay technique

The immune response to sheep red blood cells
(SRBCs) was assessed at the age of 6 to 10 weeks
using a slightly-modified method of Siegel and
Gross (1980). Each bird received 1 ml (i/v) of
thrice washed 0-5% SRBCs suspension. The anti-
body titre in the plasma of individual guinea fowl
on day 5 post-injection was determined by a
haemagglutination (HA) test using 2% SRBCs sus-
pension.

Statistical procedure

The titre values for response to sheep RBCs were
transformed into logio (n + 1). The data corrected
for hatch effect were analysed to determine the
effects of genetic and non-genetic factors using least
squares analysis (Harvey, 1975). the mathematical
model used was:

Yy‘/d:,u—l‘ Vi+(S: V)y"f' Sek+(Se>< V)l-k+eW

where, yz = Value of trait on (7&)™ individual in &
variety, / sire and & sex; u = Population mean;
Vi=Effect of ™ varety (=123); (S:V)
=Random effect of ® sire within & variety
(Gj=1,2, ..., 10); Sex= Effect of & sex (k=1,2);
¢;u = Random error associated with (k)™ observa-
tion and distributed normally with mean 0 and
variance o°.
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Figure. Histogram showing frequency distribution for response to sheep RBCs in guinea fowl.

RESULTS

Immune response titre values to SBRCs on day 5
post-injection showed a normal distribution pattern
in the experimental indigenous guinea fowl popu-
lation (Figure 1). The mean titres in guinea fowl
were 1534 +0-014. Significant differences were
observed between varieties and sire families, but
effects of sex and interaction (Sex X variety) were
non-significant (Table 1). The highest and lowest
average titre values were observed in white and
lavender birds, respectively (Table 2). The herita-
bility estimate obtained from 30 paternal half-sib
families (K value = 10-9) for response to sheep
RBCs was 0-35 = 0-17.

DISCUSSION

Humoral immunocompetence, observed as mean
titre for response to sheep RBCs in guinca fowl
(1-534 = 0-014), was comparable to those reported
in different domestic fowl populations (Gross ef al.,
1980; van der Zijpp and Leenstra, 1980; Ubosi
et al, 1985) and the high line selected by
Dunnington et al., 1984.

The three plumage colour varieties had signif-
icantly different responses to sheep RBCs. These
stocks had undergone mass selection for growth

Table 1. Least squares analysis of variance for response to
sheep RBCs in guinea_fowl.

Mean sum of

Source of variation DF squares
Variety 2 2:253%*
Sires X Variety 27 0-487%*
Sex 1 0362
Sex X Variety 2 0-050
Error 297 0-238

P < 0-01.

characters for many generations. Differences in
sheep RBCs response in lines/strains/varieties of
domestic fowls selected for antibody response, sus-
ceptibility to neoplasms and egg production have
also been reported (Gross ¢t al., 1980; van der
Zijpp and Leenstra, 1980; Ubosi e al., 1985; Gyles
et al., 1986) though there was no difference in lines
of broilers selected for rate of feathering (Dunning-
ton et al., 1987). The effect of sex on response to
SRBCs, was non-significant. Results reported for
sex effects in domestic fowls have not been consist-
ent (Siegel and Gross, 1980; van der Zijpp
and Leenstra, 1980; van der Zijpp ¢ al., 1986;
Dunnington et al., 1987).

The significant sire differences, moderate her-
itability estimate (0-35* 0-17) and normal distri-
bution of response to sheep RBCs in guinea fowl
(Figure) indicate the existence of a distinct additive
genetic component. Comparable heritability values
have been reported for domestic fowl populations
(Kim et al., 1987; Pinard et al., 1990). Recently,
Miller et al. (1992) confirmed the quantitative na-
ture of this trait in domestic fowl, existence of
significant control through autosomal dominant

structural or regulatory genes has also been postu-
lated (Siegel and Gross, 1980; Ubosi et al., 1985).

Table 2. Facltorwise least squares means and
standard errors for response lo sheep RBCs in guinea

Jowl

Factor N LS Mean £ S.E.
Overall 330 1-534 £ 0-014
Variety

White 101 1:705 = 0-073
Pearl 117 1-454 = 0-070
Lavender 112 1:439 £ 0-073
Sex

Male 182 1-499 = 0-048
Female 148 1-568 = 0-051
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The results reported here suggest that the genetic
determination of primary immune response to SR-
BCs in guinea fowl is additive, as for domestic
fowls.

REFERENCES

DunnINGTON, E.A., BriLes, R.E., BriLEs, W.E., Gross, W.B. &
SieGeL, P.B. (1984) Allelic frequency in eight alloantigen
systems for high and low antibody response to sheep red
blood cells. Poultry Science, 63: 1470~-1472.

DUNNINGTON, E.A.; MARTIN, A. & SIEGEL, P.B. (1987) Antibody
response to sheep erythroyctes in early (K +) and late (K)
feathering chicks in broiler line. Poultry Science, 66: 2060—
2062.

GAVORA, J.S. (1990) Discase genetics, in: GRAWFORD, R.D. (Ed.)
Poultry Breeding and Genetics (New York, Elsevier).

Gross, W.G., SIEGEL, P.B., HaLL, R.W., DomeErRMUTH, C.H. &
Dusios, R.T. (1980) Production and persistence of antibodies
in chicken to sheep erythroyctes. 2. Resistance to infectious
diseases. Poultry Science, 59: 205-210.

GyLEs, N.R., FaraH-MocHaDDAM, H., Parrerson, LT,
SKEELES, J.K., WHITFILL, C.E. &jOi—INSON, L.W. (1986) Gen-
etic aspects of antibody response in chickens to different
classes of antigens. Poultry Science, 65: 223-232.

HARVEY, W.R. (1975) Least squares analysis of data with unequal
subclass frequencies. USDA, Research Services, ARS H-4,
pp. 157.

KM, C.D., LamonT, SJ. & RorHscHILD, M.F. (1987) Genetic
associations of body weight and immune response with the

major histocompatibility complex in White Leghorn chicks.
Poullry Science, 66: 1258—1263.

MiLLER, L.L., SiEGEL, P.B. & DUNNINGTON, S.A. (1992) Inherit-
ance of antibody response to sheep red blood cells in lines of
chicken divergently selected for 56 day body weight and their
crosses. Poultry Science, T1: 47-62.

PiNnarRD, ML.H., vAN DER MEWLEN, M.A., KREUKNIET, M.B.,
NieuwLAND, M.G.B. & VAN DER ZypP, AJ. (1990) Divergent
selection for antibody production in chicken differing in
MHC haploytpe distribution. Proceedings of 4th World Congress of
Genetics Applied to Livestock Production, Edinburgh, July, pp. 477-
480.

Scort, T.R., OpunOo, G.W. & GLIck, B. (1988) Errythrocyte
alloantigen diversity and some immunological effects of the B
system in related New Hampshire strains. Poullry Science, 67:
1210-1219.

SIEGEL, P.B. & Gross, W.B. (1980) Production and persistence of
antibodies in chickens to sheep erythrocytes, I. Directional
selection. Poullry Science, 59: 1-5.

SINGH, H. (1992) Genetic evaluation and major gene characteriza-
tion of guinea fowl germplasm. Proceedings of the 19th World’s
Poultyy Congress, Amsterdam, Vol. III: 363-366.

Usosi, C.0., Gross, W.B. & SIEGEL, P.B. (1985) Divergent selec-
tion of chickens for antibody production to sheep ery-
throyctes. Age effect in parental lines and their crosses. Avian
Disease, 29: 150—158.

Zyrp, AJ. VAN DER & LEENSTRA, F.A. (1980) Genetic analysis of
the humoral immune response of White Leghorn chicks.
Poultry Sctence, 59: 1363-1369.

Zyrp, AJ. VAN DER, ScoTT, T.R. & GLICK, B. (1986) The effect of
different routes of antigen administration on immune re-
sponse of chick. Poultry Science, 65: 809-811.



