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Abstract A rapid method of excising skin
biopsies, from skin blebs formed by a subcutaneous
injection of anaesthetic, was investigated to
determine the effect on wool follicle density
measurements. Two biopsies were taken from the
midside of 28 sheep using a trephine, one directly
over the skin bleb and the second adjacent to it.
Biopsy shrinkage as a result of fixation and
histological processing was measured. Total follicle
densities were determined and adjusted for biopsy
shrinkage using a correction factor (area of skin
section/area of the trephine). Biopsies taken over
blebs had a greater sectional area (c. 9.3%) most
likely because of distension of the skin during the
collection of the biopsy, in comparison with their
paired biopsy. This increase in the area of skin
sampled, resulted in inaccurate correction factors
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and consequently artificially increased (c. 7.3%)
follicle density measurements in biopsies sampled
over blebs. The results of this study indicate that
inaccurate follicle density measurement will occur
if skin blebs are biopsied from above sites of
subcutaneous anaesthetic injection.
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INTRODUCTION

Skin biopsies are routinely collected from the
midside region of sheep (Carter 1939) for
examining and measuring wool follicles. The
customary technique for collecting one or more
skin biopsies (Carter & Clarke 1957) requires the
animal to be carefully restrained on its side in a
relaxed position. A flat wrinkle-free area of skin,
usually over the last rib, is selected as the biopsy
site. Anaesthetic is normally administered
subcutaneously in the area immediately anterior
and dorsal to the biopsy site. Once the biopsy site
is anaesthetised (5 min), a complete thickness of
skin is cut with a sharp trephine of a specific
diameter, ensuring that the skin is not stretched,
and the biopsy is carefully excised using forceps
and round-nosed scissors (Maddocks & Jackson
1988).

A modification of this technique has been
developed, where a smaller volume of anaesthetic
is administered subcutaneously, directly below the
biopsy site, usually distending the skin to form a
bleb of variable size. The skin bleb is biopsied
after 60 sec of anaesthesia. It was suspected that
the distension of the skin may increase the sectional
area of the biopsy and in doing so affect the
measurement of the wool follicle density (number
of wool follicles per area of skin).

The aim of this study was to determine whether
excising a biopsy from directly over the site of
anaesthetic administration would affect the
accuracy of the wool follicle density measurements.
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MATERIALS AND METHODS
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Image analysis system
The Quantamet 600® (Leica Pty Ltd, North Ryde,
NSW Australia) image analysis system was used
to analyse both the macroscopic and microscopic
images.

Animals
Twenty-eight castrated male Merino (15 month of
age; 16-18 mm fleece) sheep were randomly
selected for the study, from a flock run on pasture.
The investigation was conducted with the approval
of the Animal Experimentation and Ethics
Committee (CSIRO, Division of Animal
Production, Armidale, NSW, Australia).

Experimental protocol
A 10 x 10 cm patch was clipped on the right
midside of each animal and a flat, wrinkle-free
area was selected as the biopsy site. A subcutaneous
injection of 0.5 ml Xylocaine (containing 2%
adrenaline) was administered (23 gauge needle;
0.25 ml/sec) at a single site and a circular skin
biopsy (1 cm diam.) was taken 60 sec following
the injection, directly over the point of delivery of
the anaesthetic. Five minutes later a second skin
biopsy was excised 2 cm posterior to the initial
biopsy site, within the anaesthetised region,
ensuring that the skin was not stretched during the
excision.

Skin biopsies were fixed in 10% buffered
formalin for 7 days, dehydrated, cleared,
embedded in paraffin, then sectioned (8 um thick)
parallel to the surface of the skin (transverse
sections) at mid-sebaceous gland level, and
stained with eosin and picric acid (Maddocks &
Jackson 1988).

Measurements
Correction factor

The surface area of each stained and mounted
transverse skin section was measured (x 4.5 mag)
to determine any skin shrinkage that occurred
during fixation and processing. Using an image
analysis system the number of image pixels (1
pixels is equivalent to 1 mm2) in the surface area of
the skin section was determined. A correction factor
(area of mounted skin section/area of the trephine)
was calculated from this measurement to enable
the follicle densities to be corrected for the
shrinkage of each biopsy during excision, fixation,

and processing. If no shrinkage occurs then the
correction factor would be 1.0, but as the area of
most specimens is reduced, the correction factors
are normally less than 1.0.

Follicle density

The total number of wool follicles (primary +
secondary follicles) was counted using an image
analysis system (mag x 200) (McCloghry et al.
1996) in five microscopic fields (equivalent to
8.25 mm2 of skin) within each specimen (Maddocks
& Jackson 1988) and the follicle densities (follicles/
mm2 of skin) were calculated. The follicle density
for each specimen was corrected to account for
skin shrinkage during preparation. Follicle densities
of skin biopsies taken adjacent to each other, using
the technique of Carter & Clarke (1957), do not
differ significantly (H. B. Carter pers. comm.).

Statistical analysis
The ratios (from bleb/adjacent to bleb) of correction
factors and follicle densities were analysed in the
28 paired skin samples to determine if a sampling
effect existed between the two sites. The percentage
differences in the surface area of the skin samples
and follicle densities were determined from data
used to calculate these ratios. Because of the
skewness of the ratio distributions, sign tests
(Conover 1980) were used to evaluate the statistical
significance of the data.

RESULTS

The transverse sectional area of biopsies taken
directly from the skin bleb was greater, by an
average of 9.3%, than that of the biopsies taken
adjacent to the bleb. Follicle density was greater,
on average by 7.3%, in biopsies taken directly
from the bleb. The correction factor ratio was
significantly greater than 1, as were those for
primary and total follicle density. Comparisons of
the correction factor and density ratios are given in
Table 1.

There was no significant difference in the
uncorrected follicle densities between sampling
sites. The corrected follicle densities however
were significantly different, with densities of
biopsies taken from skin blebs being greater (c.
7.3%) than their paired biopsy. The inflated
follicle densities appear to be attributed to the
higher correction factors calculated for samples
taken from the bleb.


