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Summary. Sex-linked dwarf chicks, offspring from the mating of heterozygous sires with
dwarf females, were used in this study. On days 18 and 20 of incubation, plasma
concentrations of growth hormone (GH) and somatomedin C (Sm-C) did not differ
between normal chicks and those of the dw-dwdw genotype. After hatching, Sm-C
concentrations in normal chicks remained comparable to the embryo values for up to
1 week, but those in dwarf chicks were lower. After 3 weeks Sm-C increased greatly in the
controls, whereas in dawrf birds it was far less pronounced up to 18 weeks of age and only
increased to control levels on week 12. GH was low during incubation and increased
sharply after hatching in normal and dwarf chicks. After 3 weeks and up to 18 weeks, GH
levels were higher in dwarf chicks, except at week 12 when they decreased to control
concentrations.

Introduction.
The patterns of

growth hormone (GH) and somatomedin C (Sm-C) levels

during growth in chicks have been studied extensively. Special attention has been
paid to hormonal differences occurring between growing normal and dwarf
chickens.

Hoshino et a/. (1982) observed no differences in GH levels between normal
and dwarf chicks from 7 to 30 weeks of age. Plasma Sm-C activity on the other
hand was significantly depressed in dwarf birds compared to normal ones. Similar
results were obtained by Scanes et a/. (1983) for GH levels and by Huybrechts et
a/. (1985c) for Sm-C levels in both normal and dwarf birds.
The effect of a GH secretagogue on GH secretion in both types of birds has
also been investigated. Human pancreatic growth hormone releasing factor
(hpGRF) has been reported to stimulate GH secretion in birds (Harvey and
Scanes, 1984). In posthatch chicks this response is higher in dwarf chickens
(Harvey, Scanes and Marsh, 1984 ; Huybrechts et al., 1985a). TRH, the other GH
secretagogue, has also been reported to induce a higher response in dwarf birds
(Harvey and Scanes, 1984 ; Hoshino et al., 1984 ; Huybrechts et al., 1985b).

In all these studies, the dwarf birds used were defined populations, separated
from the control birds for at least several generations. In order to overcome
possible differences in hormonal patterns caused by factors other than the sexlinked dwarf gene, we used offspring from the mating of heterozygous sires with
dwarf females in this study (Demarne et al., 1984).

Material and methods.
The eggs used in this study came from the mating of heterozygous sires with
dwarf females (Demarne et al., 1984). To make it easier to distinguish between
normal and dwarf chick embryos or early posthatch chicks, we used a linkage
between the dwarf gene and the gold gene for feather color (table 1). The eggs
were incubated at 37.5 °C in a forced-draught incubator. After hatching, the birds
were maintained under a long-day photoperiod of 16 hours of light and 8 hours of
darkness (16 L : 8 D) ; food and water were available ad libitum prior to experimentation.

Using heparine as an anticoagulant, blood samples were taken by cardiac
puncture during embryogenesis, by decapitation at days 1 and 5 posthatch, and
7 for all
through the brachial vein of fed birds at all the other ages studied (n
ages and for each genotype).
The plasma was separated and stored at - 20 °C until assay. GH concentration was measured using an homologous radioimmunoassay (Harvey and Scanes,
1977). Sm-C activity was determined using an heterologous radioimmunoassay
(Huybrechts et al., 1985c). Statistical differences were calculated by Student’s ttest or analysis of variance within a genotype and across times when appropriate.
=

Results.
Posthatch relative growth (RG) of both normal and dwarf chicks, expressed
the difference in body weight at the beginning and end of the week divided by
body weight and the number of days between two weighings, is shown in figure
1. There was a difference in RG in the first 6 to 8 weeks since the normal birds
had a higher RG. After 6 to 8 weeks, both groups showed the same RG, but at
the age of 18 weeks the body weight of dwarf chicks was 30 % less than that of
the controls. At this age, male dwarf chicks weighed 2 010 ± 170 g (n
7) com11) for control males, whereas dwarf females weigpared to 2 790 ± 146 g (n
hed 1 682 ± 78 g (n
11) and the controls 2 254 + 88 g (n
12).
as
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Plasma concentrations of GH and Sm-C activity are shown in figures 2 and 3.
During the prenatal period (days 18 and 20 of incubation), no differences in GH or

Sm-C levels were found between normal and dwarf birds. The GH levels increased sharply in both groups after hatching. Between 3 weeks and 18 weeks of
age, dwarf chicks had higher GH levels than the controls, except at 12 weeks
when a decrease occurred. Sm-C activity, which was also identical before hatching, became statistically different immediately after hatching with the dwarf
birds showing lower Sm-C activity ; this activity in dwarf birds remained low up
to 18 weeks of age, except at 12 weeks when an increase occurred.
Table 2 shows the correlation coefficients between RG and GH and Sm-C
levels from 3 to 9 weeks. In control birds there was a positive correlation
(P < 0.01) between the RG and GH levels. In dwarf birds there was a distinct
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correlation (P < 0.001) between Sm-C activity and the RG, but there
relation between the RG and GH.

was no cor-

Discussion.
The results on GH levels and Sm-C activity during growth are in agreement
with previous reports (Hoshino et al., 1982 ; Scanes et al., 1983). The differences
in plasma GH concentration between normal and dwarf birds were more pronounced than in previous reports. Scanes et al. (1983) found significant differences
only at weeks 12, 15 and 18. However, the same distinct differences at all the
ages studied (0 to 6 weeks) have been found in broilers following an experimental
design similar to the one used in the present study (Stewart et al., 1984). The lack
of differences in both GH and Sm-C levels before hatching indicates that some
maturation has to take place before differences between normal and dwarf chicks
become evident.
The positive correlation between the RG and plasma GH concentration in
normal birds was in agreement with the previous findings of Harvey et al. (1979).
However, it should be stressed that the relationship between growth and GH
levels is not always consistent (Scanes and Lauterio, 1984).
The difference in plasma GH concentrations between dwarfs and controls
may be the result of low circulating levels of Sm-C ; there is some evidence of a
negative feedback at the hypophyseal level (Scanes et al., 1986), but also of
lower plasma T
3 concentrations in dwarfs affecting TRH at hypothalamic levels
(Harvey and Scanes, 1984) or GH at the hypophyseal level (Harvey, 1983). On the
other hand, a lower rate of peripheral growth hormone degradation in dwarfs cannot be ruled out.
The higher GH levels observed in dwarf chickens may also be related to the
fact that, after hatching, both hpGRF and TRH stimulate GH secretion in a similar
way, with the dwarfs reacting more and longer to a single injection (Harvey et aL,
1984 ; Hoshino et al., 1984 ; Harvey and Scanes, 1984). These observations have

been confirmed

using

similar animals

as

in the present

study (Huybrechts

et

al.,

1985a, 1985b).
The

posthatching effects of both TRH and hpGRF (Huybrechts et al., 1985a,
1985b) may indicate increased pituitary responsiveness in dwarfs because of a
possibly higher pituitary GH
acute response to a GH

content since a release of pituitary
(Vale et al., 1983).

GH stores is

an

secretagogue

The lower

plasma Sm-C concentrations in dwarfs may be related to lower T
3
a lack of GH for stimulating hepatic 5’monodeiodinase activity in dwarfs (Kuhn et al., 1986).
levels, which could result from
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Concentrations plasmatiques de l’hormone de croissance
et normaux pendant la croissance.

et de

Pituitary

somatomédine

poussins nains

Dans cette étude on a utilisé les poussins nains originaires de croisements entre des
mâles hétérozygotes et des femelles naines homozygotes (dw-) (Dwdw).
e jours de l’incubation les concentrations plasmatiques de l’hormone de
Aux 18&dquo; et 20
croissance (GH) et de somatomédine C (Sm-C) étaient similaires chez les poussins normaux
et nains (génotype dw- ou dwdw). Après l’éclosion les niveaux de Sm-C des animaux de
contrôle étaient comparables aux valeurs embryonnaires jusqu’à l’âge d’une semaine, mais
les Sm-C niveaux des poussins nains étaient alors inférieurs aux valeurs normales. Après
3 semaines la concentration de Sm-C augmentait fortement avec l’âge des poussins normaux jusqu’à 18 semaines tandis que l’augmentation était beaucoup moins prononcée chez
les nains, à l’exception des valeurs à 12 semaines où il n’y avait pas de différences entre les
deux lignées. Pendant l’incubation, les niveaux de l’hormone de croissance (GH) étaient à
niveau bas ; ils augmentaient nettement après l’éclosion aussi bien chez les poussins normaux que chez les nains. Entre 3 et 18 semaines les niveaux circulants de GH étaient plus
élevés chez les nains à l’exception des valeurs à 12 semaines, où il n’y avait de nouveau pas
de différences entre les deux génotypes.

.
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