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ABSTRACT

Guincafowl lysozyme levels in egg white and serum revealed considerable quantitative variations
between varieties and between sexes. Electrophoretic variants were not detected. Inheritance studies
indicated significant genetic influences. Heritability values were 0.3140.27 and 0.43£0.29, respectively,
for lysozyme levels in serum and egg white. Moderate associations were observed for serum lysozyme
with 4-week body weight, and for egg white iysozyme with age at first egg and albumin index.

Lysozyme (EC, 3.2.1.17), a widely
distributed enzyme, is dircctly involved in
antimicrobial defence mechanisms of body.
Qualitative and quantitative variations of
lysozyme activity in egg white and serum
and its genetic control have been studied
in chicken and other avian species (Baker
et al. 1970, Manwell and Baker 1973, Sato
and Watanabe 1976, Bessarabov and
Krykanov 1985). '

This article presents results of some
observations on genetic control of
quantitative and qualitative variations in
guincafowl egg white and serum.

MATERIALS AND METHODS

Guncari guincafowls (370 individuals)
belonging to 25 halfsib familics maintained
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at this Institute were used. Lysozyme levels
were assayed in fresh serum and egg white
samples (Lie 1980, Lie et al. 1986).
Qualitative variations were investigated in
acrylamide-gel electrophoresis (Sato and
Watanbe 1976).

Effccts of genetic and nongenetic
factors on lysozyme levels were
investigated using the following statistical
model in which the effect of sire was taken
as random, and those of sex, feathering
phenotypes and variety were taken as
fixed effects.

Yw=p+Ml+SJ+Fk=Pl+ew
Where,

b is the value of nth individual in
ijklth cell,

p is the ovcrall mean of the
population,

M is the effect of ith sire (i = 1, 2...n)

(choosen at random),

S is the effect of the jth sex (i = 1, 2),
F  is the effect of kth feathering

phenotypes (k = 1, 2),

P is the effect of 1th varicty

(1=1,..3),and
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is the environmental deviations
attributed to individuals assumed to
be normally distributed with mean
0 and variance o~

cl)l’l

RESULTS AND DISCUSSION

Existence of wide individual variations
for lysozyme levels in egg white and otha:
body fluids is well established among
poultry species (Feency and Allison 1969,
Manwell and Baker 1973). In guincafowl
serum lysozyme level at 4 weeks of age
was 1.01 and 0.93 pg/ml, respectively, in
malc and female keets. A gradual increase
at subscquent ages was seen in females.
Significantly high lysozyme levels attained
at maturity indicated higher ccllular
destruction taking place during the onsct
of laying (Fig. 1). Similar values were
reported for chicken by Sato and Watanabe
(1976). Differences between guineafowl
varictics were significant, but effccts of
slow and rapid feathering phenotypes on
lysozyme levels were not significant (Table
1). Population distribution pattern for
lysozyme levels (8 weeks) revealed distinct
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Fig. 1. Serum lysozyme levels in relation
to age.
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Table 1. Serum and egg white lysozyme least-square
means for different varicties and feathering

groups
Lysozyme level

Serum Egg white

(pgm/ml) (mg/ml)
Varieties
White 1.14£0.07° (68) 1.85¢0.11 (40)
|avender 1.2610.06° (88) 1.79£0.02 (36)
Pearl 1.181£0.05° (114) 1.82+0.06 (114)

Feathering type

Slow 1.15+0.05 (121) 1.7810.07 (74)
Rapid 1.26£0.04 (i49) 1.8610.07 (116)
Overall 1.1920.04 (270) 1.8210.06 (190)

Figure in parenthesis is number of observations.

bimodality (Fig. 2).

Mcan cgg white lysozyme levels are
comparable to the carlier reported valucs
for guincafowl by Valdimirova (1974) and
Sajjnar (1993). But these estimates are
rclatively much lower than the values
reported by Feeney and Allison (1969) and
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Fig. 2. Serum lysozyme distribution of
GUNCARI population at 8 weeks.

-a



¢

C ¢

PAL ET AL. [Vol. 66, No. 4

Arora et al. (1974) for chicken. During
electrophoresis, guineafow! egg white
lysozyme resolved as a single discrete band
between the quail and chicken  lysozyme
components (Fig. 3), but no variations were
identified in this species.

Guineafow! serum and egg white
lysozyme heritability estimates 0.311£0.27
and 0.428£0.294, respectively, are
comparable to moderate heritability values
reported for chicken (Bessarabov and
Krykanov 1985). Inheritance of lysozyme
levels among the progeny from matings
bctween parents with high and low
lysozyme levels indicated a dominance
trend for high type over low type (Table
2). These observations imply existence of
some major gene influences besides the
limited additive gene control. Similar
genctic control was reported for serum
alkaline phosphatase (Tamaki 1975), and
lysozyme levels (Lie er al. 1980). Low
positive phenotypic and genetic
correlations were obtained between serum
lysozyme levels and body weights at
hatch and 4 weeks of age (0.08, 0.02;
0.049£0.368, 0.329+0.459 respectively).
Egg white lysozyme correlations with
albumin index (0.59, 0.727+.0214) were
positive but negative with age at first egg
(-0.014, -0.683£0.278). In spite of the
high standard errors obtained in a few
cases, these associations indicated the
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Fig. 3. Zymogram of egg white lysozyme 1,
lysozyme standard, 2-3, guineafowl, 4-5 chicken, 6-
7, quail.

possible trends and also suggested caution
and further varification.

Lysozyme defined as 1,4-B-acetyl
muramidase lyses bacteria by splitting the
B (1-4) linkage between N-acctlymuramic
acid (NAG) N-acetyl-glucosomine
component of its cell-wall. Relcased from
blood platelets, lysozyme is an important
nonspecific bacteriolytic agent in blood and
other biological fluids. The sires arbitrarily
classified as high, medium and low
lysozyme level types revealed, respectively,
1.4, 4.5 and 6.2% mortality among their
progeny. This negative association between
lysozyme level of sire and progeny
mortality pattern, positive corrclations for
body weights, and the negative correlation
with age at first egg indicated a better
health status for birds with higher lysozyme
levels. These observations are in agrecment

Table 2. Resulis for matings between parents with different serum lysozyme level (high-1.75, medium-
1.4—1.2, low-1.0 pgm/mi)

Sire Dam N Offspring (%) Overall
High Medium Low progeny

average

High High 18 44.4 333 223 1.85
High Low 23 217 43.4 349 1.31
32.1 572 0.95

Low Low 28 10.7
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with the report of a positive correlation
between dam’s lysozyme level and
nonspecific general resistence of progeny
(Bassarabov and Krykanov 1985). Efficient
functioning of this highly evolved
nonspecific defence system in egg white
also seems crucial for resistance to
microbial invasions of embryos (Sajjnar
1993). Observations of very jow lysozyme
levels in egg white of penguins and related

‘birds as compared to high lysozyme levels

observed among other avian species from

relatively dirty habitats suggest existence of

an evolutionary association with level of
environmental pollution (Manwell and

Baker 1972).
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