Epidermal growth factor (EGF) facilitates depilation
of the Angora rabbit
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Summary
The depilatory effects of epidermal growth factor (EGF) were investigated in the Angora
rabbit. The time taken to remove the angora wool by plucking was measured in 30 animals
(including 6 controls) 5-8 days after subcutaneous injection of EGF (dose range 25-200 wg/kg body
weight). The rate at which the fibres could be harvested was increased after EGF treatment and
was dependent on the amount administered. At dose levels of 100-200 wg/kg body weight the
duration of the depilation procedure was halved in comparison with controls.
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I. Introduction

Epidermal growth factor (EGF) isolated from the mouse is a small polypeptide
composed of 53 amino acids with three disulphide bridges (S
ncE et al., 1973). A
AV
family of related molecules may exist in mammals as sequences with similar structures
but varying degrees of homology in composition have been identified in man (GREGORY,
1975) and the rat (S
IMPSON et al., 1985). A role for EGF in the growth and
maintenance of the skin is indicated by the identification of EGF receptors in cell
OLLEN
H
REEN
et al., 1983 ; populations of the epidermis, dermis and hair follicles (G
8ERG &
ANNEY et al., 1984). Injections of EGF into mice after
UATRECASAS 1973 ; N
C
,
birth resulted in precocious eyelid opening and an inhibition of hair growth (L
EVI
ONTALCINI & ,
M
OHEN 1960 ;MooRE et al., 1981 a). An accompanying increase in
C
thickness of the epidermis (C
LLIO 1963) was shown to be due to a
E
OHEN & TT,
in
its
maturation
OORE et al., 1983). Treatment of sheep with
(M
developmental delay
EGF induced a marked erythema (PnNAaE -ro et al., 1982) associated with a striking
increase in skin blood flow (PnNaeET-ro unpublished observations 1987), increases in
mitotic activity (MI) of the basal epidermal cells and peripheral cells of the sebaceous
glands and there was a decrease in the MI of the follicle bulb cells (M
OORE et al.,
1985). The follicles underwent a brief phase of regression (HoLLts et al., 1983) in which

fibre output

was reduced, leading to the development of a weakness in the fibres
(M et al., 1981 b, 1982 a, b). The application of EGF as a wool harvesting agent
OORE
for sheep is currently being investigated using a protein derived from bacteria transformed with a synthetic EGF gene (A
LLEN et al., 1987). The present report describes a
of
the
preliminary study
application of EGF for depilation of other domestic species
which produce commercial fibres. The Angora rabbit produces a textile fibre of high
quality, distinguished for its exceptional softness and lightness. In France, the hair is
harvested at approximately 100 day intervals by plucking. We show that administration
of EGF to Angora rabbits considerably increases the rate at which the pelage may be
removed by this procedure.

II. Materials and methods

EGF was prepared from the salivary glands of adult male mice by the method of
SAVAGE AND COHEN (1972). Briefly, acidified extracts were fractionated on a Biogel P 10 column and the EGF-containing fraction was chromatographed on a DEAE cellulose column. The major peak was concentrated, dialyzed and lyophilized and its identity
was established by electrophoretic analysis on cellulose acetate gels. The EGF was
dissolved in physiological saline and glycerol (1:1 v/v) at a concentration of 0.2 mg/ml
and stored before use at 5 &dquo;C.

Thirty adult female French Angora rabbits were housed individually in cages.
Animals were assigned randomly to 5 groups : the first, control group, was injected
with vehicle (2 ml) and the remaining groups with nominal doses of 25, 50, 100 and
200 wg EGF/kg body weight (table 1). The solution was injected intramuscularly in
volumes ranging from 0.4-4.6 ml. Each animal was treated with EGF at the time at
which the angora wool was usually harvested after the previous depilation.
The angora wool was plucked from all animals 5-8 days after injections with EGF
vehicle. The effectiveness of the treatments was measured by timing each of the
three phases of the depilation procedure (table 1). The first phase began after the
animal had been immobilised on a depilation table (R
HEBAULT 1984) and
T
OUGEOT & ,
consisted of removing soiled and felted wool from the neck, stomach and anus. During
the second phase, the finest quality fibres were plucked from the flanks, back, rump,
belly and throat followed by the shorter fibres from the upper regions of the limbs. The
third phase consisted of removing the remaining hair with scissors from the tail, the
head and the paws.
or

III. Results

EGF facilitated the removal of the angora wool in a dose dependent manner
(table 1). The greatest effect was found during harvest of the main body wool (phase
2). In animals which received 100-200 wg/kg body weight EGF plucking was approximately 2-3 times faster than for controls. The time taken to recover felted hair and hair
from the extremities (phases 1 and 3) was only moderately shorter. The total time
taken to depilate rabbits at the two highest dose levels ranged from 11-17 minutes,
which was approximately half that required from vehicle-treated controls.

Regrowth of the pelage was rapid and the tips of new hair fibres were visible at
the skin surface after 14 days. The mean weights of the harvested pelage in treated
rabbits was less than that of the control animals. This was due in part to the presence
of younger animals in the former groups which had not reached their full production
potential (table 1).
IV. Discussion

The composition, structure and growth rate of the hair fibres of the Angora rabbit
similar to those of other rabbits. The Angora mutation however has resulted in a
prolongation of the phase of follicular activity (anagen) so that whilst the duration of
anagen in the New Zealand white rabbit, for example, is approximately 5 weeks,
OUGEOT 1983). The
R
Angora rabbit hair grows for 3 months or more (T
HEBAULT & ,
is
harvested
at
intervals
of
100
Angora pelage
usually
days although only 10-30 % of
the follicles may be at rest (telogen). Delays in harvesting increase the likelihood of
felting as telogen follicles re-enter the growth phase and shed fibres grown in the
are

previous cycle.
The most

methods of removal include shearing or plucking. The latter
considerable skill but has the advantage of mechanically stimulating
the follicles which become synchronized over the whole body during the subsequent
growth phase. Shearing is more rapid but results in a « woolly », less well structured
pelage due to the presence of shorter fibres in the new coat which were shed from
resting follicles still active at the time of shearing.
common

procedure requires

Previous attempts to facilitate the plucking procedure have included the use of
HEBAULT 1970). Cyclophosphamide was found to be
T
cyclophosphamide OUGEOT
(R & ,
toxic when delivered subcutaneously. A dose of 90 mg/kg which was required to
produce a response in every animal, was fatal for two of the six treated rabbits. The
more successful mode of administration was by oral way. Rabbits treated in a dose
range of 60-140 mg/kg body weight all developed weakened fibres. At higher levels
(200-300 mg/kg body weight) most animals died.
The present experiments have demonstrated that EGF was a more potent harvesthan cyclophosphamide without the accompanying toxicity. Previous studies
suggest that the mechanisms of action of both compounds in the skin were similar, in
causing inhibition of mitoses within the cell population of the follicle bulbs (R
OUGEOT &
OORE et al., 1985). Following treatment the follicles regressed and
HEBAULT 1970, M
T
,
the fibres were shed or developed weakened zones.

ting agent

The more general application of EGF for fibre harvesting in rabbits is dependent
the outcome of future studies. It will be important to know how fibre production is
affected by repeated treatments and whether there are any effects on reproductive
functions and on foetal growth. EGF has been found to affect oestrus and ovulation
rate in cycling ewes (S
ADFORD et al., 1987) and the production of
HAW et al., 1985 ; R
al.,
spermatozoa in rams (M
ATRNER
et
1985). We have already reported that EGF
treatment of ewes at different stages of pregnancy did not appear to affect foetal
development or the delivery of normal lambs at parturition (M
OORE et al., 1984).
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Le temps passé pour récolter le poil a été mesuré sur 30 animaux, 5 à 8 jours
sous-cutanée d’EGF, à des doses variant de 25 à 200 wg/kg de poids vif,
sous-cutanée de solution seule (lot témoin).
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La durée de la récolte a été très sensiblement diminuée après un traitement à l’EGF et
de la dose administrée. Aux doses de 100 et 200 wg/kg de poids vif, cette durée a été
diminuée de 50 p. 100 par rapport au lot témoin.
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