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Summary

Fourteen enzymes from hair follicles of 3 foxes,
Vulpes vulpes, have been anaysed by means of
isoelectric focusing. Twelve enzymes expressed ac-
tivity and among these 4 reveded readable zy-
mograms. One enzyme even showed variation. The
application of using hair follicles from foxes as a
source for enzymesis redistic.

I ntroduction

Isozymes have been studied in blood from the silver
fox Vulpes vulpes and a few enzymes expressed
variation (Simonsen & a. 1990). However, if live
animas are to be sudied obtainment of blood
samples requires fixation or anaesthesa. Tissue
samples are even more difficult to obtain. Earlier
investigations, especially in forensic medicine, used
apiece of cloth with e.g. bloodstains for detection of
possible persons involved in a crime. The technique
used was application of a thread or a hair sac
directly on the gd and the following wdl-
established eectrophoretic methods. When pulling
out a har a very smal amount of muscle will be
attached to the hair sac and this sample is expected
to express the same enzymes as muscle tissue.

This study was undertaken to see if it was possible
to obtain a sufficient amount of material from a hair
follicle for a zymogram. If a zymogram was re-
veded it was compared to the one obtained from
muscle tissue of silver fox, Vulpes vul pes.

Material and methods

Muscle tissue was collected from a few foxes when
removing the fur and stored at -80°C. Just before
electrophoresis the samples were thawed and ho-
mogenised in a smal amount of de-ionised water.
Few hairs of different colours (fully black or with a
slver band) and shapes (norma or curly) were
pulled out from three live animas and were imme-
diately used for the electrophoresis.

The electrophoresis applied was iso-electric focus-
ing as described by Simonsen et a. 1992. 1 ni of
the extract from muscle tissue was applied on the
gel. The hair was cut to a size of 510 mm, and the
part containing the hair follicle was used for the
analysis. The hair was placed in the gel under a ste-
reo microscope. After the electrophoresis, the gels
were stained according to Manchenko (1994). A list
of tested enzymes, their E.C. number and the pH
range for the iso-electric focusing are shown in Ta-
ble 1.
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Table 1. List of enzymes tested in hair follicles from silver fox, Vulpes vulpes, the E. C. number and the
pH range of the gels.
Enzyme E.C. number pH-range
Acid phosphatase 3132 35-5
Adenosine deaminase 3544 35-5
Aspartate aminotransaminase 2611 4-6
Diaphorase 1814 5-7
Esterase 311. 4-6
Glucosephosphate isomerase 53.19 8-95
Glucose-6-phosphate dehydrogenase 1.1.1.49 4—6and5-7
Isocitrate dehydrogenase 11142 4-6
L actate dehydrogenase 11127 8-95
Malate dehydrogenase 11137 35-5
Mannose phosphate isomerase 53.18 6-8
Peptidase C* 34.110r 13.. 35-5
Peptidase D* 34.110r 13.. 35-5
Phosphoglucomutase 5422 6-8
* substrate leucyl-danine
? substrate leucyl-proline
Table2. Enzymdic activity found in har folli-

Results and discussion

Twelve out of 14 investigated enzymes expressed
activity, see Table 2. The quality of the zymograms
was acceptable for four of the enzymes, i.e. adeno-
sine deaminase, glucosephosphate isomerase, lactate
dehydrogenase and phosphoglucomutase.  When
comparing the zymograms obtained from the hair
follicles with those obtained from muscle tissue,
only the bands with heavy activity were found in the
hair follicles. This may be due to the fact that the
source for the enzyme activity was very small. The
bands revealed by the hair follicle were congruent
with the bands achieved from muscle tissue.

The glucosephosphate isomerase showed variation
among the individuas investigated. This variation
has not been found among the muscle samples
studied so far and unfortunately, it was not possible
to obtain muscle sample from the fox expressing
vaiation in the hair follicles. However, this obser-
vation indicates that enzymes from hair follicles
may be used for studies on parentage among foxes.

cles from slver fox, Vulpes vulpes. The number
above the dash is the number of hair follicles ex-
pressing activity and the number below is the hair

follicles tested.

Enzyme Activity
Acid phosphatase 2/4
Adenosine deaminase 57
Aspartate aminotransaminase 0/4
Diaphorase 0/6
Esterase 2/6
Glucosephosphate isomerase 6/6
Glucose-6-phosphate  dehydroge- | 6/6
nase

I socitrate dehydrogenase 2/6
L actate dehydrogenase 4/4
Malate dehydrogenase 57
Mannose phosphate isomerase 4/6
Peptidase C* va
Peptidase D va
Phosphoglucomutase 5/6
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