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White
markings

~ the cause and inheritance
with special reference
to the Boxer

by BRUCE M. CATTANACH, D.Se.

Current fashion dictates that the
British Boxar must have noar-maximum
permissible amounts of white coat
markings, strategically-placed, in order
to be successaful in the showring. Such
“Mashy” specimens are considorod mors
aye-catching than their “plainer”
brethren and, in some circles, it is even
hald that the indefinable character,
quality, is only found in animals with
relatively large amounts of white.
Asida from the fact that these views,
rational or otherwise, render the plain
Boxer rather useless for show PUrposes,
the requirement for white markings
posas for the bresder a number of
unwanted problems. Most people I'm
sure recognise that the presonce of
white markings is associated in some
way with the occurrence of all-whita ar
check Boxers. There is also the problem
of the mis-marked or over-markoed
animal and | think it is also genorally
wuspacted that there is a connection
::km white hair in the coat and the

of pigmentation of the third eyolid,
& fault which is now extremely common
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birth, the white areas gradually yielding tg
the advance of the pigment-prodicing cells.
At some point, however, the progress fiopg
and the final pattern of coloured and whits
areas iz permanenily establiizhed,

Another factor that pradisposes 1o he
appearance of white areas has been recog-
nised in the mouse. Al some paint near the snd
of the migratory phase, the host tissus
tempaorarily becomes hostile to the invading
pigment eells such that many fail to produce
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need not be closaly correlated. The blue eye
cometimes seen in the white Boxer similarly

~esults from the shortage or absence of
pigment cells. The region affected in this case

iz tha 5.
ic changes

= fh:";:;_f_,ﬂmn gg far has centered around
the “normal” animal and the main cnnclus!ﬂn
is that all animals may be considered as being
predisposed 1O incomplete plgmentatu_:n.
Many genetic changes or mutations which
snhance this risk are known in the mouse.
These operate in one of at least two ways.
One causes some defect in the pigment cells
such that they multiply less frequently ar
migrate less. Certainly, there are fewer of
them. The other modifies the host tissue in
specific regions of the body such that the
pigment cells are unable either to enter the
hair follicles or produce pigment. Since the
end effect. decreased pigmentation, is very
similar the mode of action of any new mutation
cannot readily be distinguished, Certainly it is
not known which of the two mechanisms |is
responsible for the white markings in the dog.
One might only note that the reduction in
the pigmented areas aids the recognition of
the migratory pathways. Thus, with a limited

reduction it can be seen that the pigment cealls
migrate down the legs pnmarily on the outer

gidos. Movemant around the legs to the inner

areas is accomplished more slowly and is liable

to be incomplete, With still less pigment

migration, evidence of the pathways down

each side of the body can often be
gean, &.g. note the shapes of the coloured
areas in English Pointers or Spaniels. and.
with minimal pigmented areas, some n-
dication of the location of the original sites
from which migration begins may be seen.
For example, it is fairly obvious that there is a
pair of pigment sites on the head in the
vicinity of the ears. Other sites in the body
can similarly be detected in some animals.

@ The Inheritance

We can now turn to the inhentance of white
markings. Fortunately, this is much better
understood in dogs than the developmental
processes. Basically it is quite simple but the
imprecise manner by which pigmentation is
brought about raises many complications.

The presence of white markings is des-
cribed as spotting and the spotting gene has
been given the symbol s. Four distinguishable
forms, or alleles, of this gene have been
recognised, these causing different amounts

" Dunsaun Boxers \
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Implying. migrating
- wmmcﬁp;:ﬂ:lu The S allele 18
::"'-"' wn il hﬂT" mgmented breeds such as the

$ound around the neck,
:;-:Iuﬂ_ ;rhhgfsn:rd feet. Either the
pigment cells tend not 10 reach these areas,
or are klled or do not produce pigment in
these regions.  Basenjis and Boston terriers
owe ther white spotting patterns to s/,
sithough it seems that other 5 alleles may be
present in SOMe arimals.
sP. the oF allele produces what is known as
piebald spotting. Generally, 57 causes much
more white than /. The distribution of the
m sreas is less regular and may be
e o et Tt
€ars, eic. The various Spaniel
m Ew F‘D‘im, &lc.. cﬂrw 5P tll..lt,

again, other s alleles may be | :
animals. Yy ound in some

sW. this allele gives and effect w
_ hich is
kdpwn as extreme-white piebald. As the

name sugpests, sW arnimals are liable 10 5
only some limited degree of pigmentation ang
may be complately white. Tha sw allele i
found in Mmost white hrgedg e.g.. the 5Eﬂ1‘rham
and the White Bull Terrier.
@ Difficult to follow

The inheritance of the s alleles is ofgeq
difficult to follow. There are three reasons for

this.
1) The dominance of one allele over an.

other is very often incomplete. Generally,
the order of dominance is S, s/, 5P, sW g
both alleles in any combination are liable 1
produce an effect. For example, the

of a Dobermann (5§5) x White Bull Temer
(sW sW) cross would all be S sW and might
be expected to be fully pigmented. In fact
they might well show significant amounts of
white. The foreface, chest and feet could be
marked and, without knowledge of the
ancestry, such animals might be thought to be
§! s/, i.e., they would show what is known as
pseudo-/rish spotting. Similarly, s's¥
animals might show [lrish, Piebald or even
extreme-white piebald spotting. Perhaps this
type of effect is not too surprising when oné
considers how pigmentation is accomplished
and how it is liable to be faulty. One dose of




the dominant gene (as in 5 sW dogs) Is Just
not as good as two (as in S 8 dogs) and the
various factors which contribute to the
appearance ©f spoiting enhance the chance
that this will be detected

2) The expression of the s alleles is highly
vanable. Thus, the effect of sW may range from
all-white 1o piebald, that of s from near all-
white through to the /rish pattern, that of s/
from something near piebald to almost full
colour, and white markings can even be
found in amimals camying two S alleles.
Thic variability most probably results from the
mteraction with the other secondary factors
which play a part in the appearance of spotting,
e.g.. the cell death phenomenon which occurs
when the host tissue temporarily becomes
hostile 1o the invading pigment cells.

3) The amount of white spotting attribut-
able 10 any allele or combination of alleles is
due partly 10 non-genetic causes but is also
partly under genetic control and the genetic
component could well operate by way of the
above-mentioned secondary factors. The
extent of white in the coat can thus be
increased or decreased by selection without
substituting one s allele for another. In breeds
where white markings represent a fault, not
only will they carry two S alleles, but the

genetic background will have been selected to
aid full pigmentation. In Basenjis and Boston
terriers there would appear to have been
selection for near-maximum effects obtan-
able with s/. Selection may also operate 1o
modify the extent of white markings in dogs
carrying two different s alleles, e.g.. 5 sW, and
this brings us to the Boxer.

® Three kinds of spotting

To conform with present-day fashion =
would be convenient if Boxers carried only the
s/ gllele. Most could then have the Boston
terrier level of white spotting which most
zlosely approximates that apparently required
for the showring. Although it has in fact been
suggested that some Boxers carry s, thers s
no satisfactory evidence for this. Rather the
breeding records indicate that the white
spotting is attributable to the presance of sW
Within the breed there are animals of three
kinds: S5 S sW and sW sW. The sWsW
animals are the unwanted whites or checks.
the SS animals are the plain ones and the
S sW combination gives the desired flashily
marked specimen, A first thought might be
that this cannot be correct — very few of our
plain Boxers are anywhera near totally devoid
of white and the flashily marked dog has
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will ramamber that flaphily marke

::u::h wmra than a ranty, Mol :I.ng:' w:lr;
gither complately or almost camplataly :rml
ol whita or only had @8 gmall white !
tho chest and perhaps 8 faw
white toes (see photograph p.46, anurnnn'l;
Mo, 3), White puppies Were shill produc
and so the basic situation was the same {508
aleo Frou Stockman’s discussion. Boxarama
No. I pp. 7 and 8). Thare than followed the
importation of more flashily morked dogs from
Holland and the United States and tl-_m fad for
pranily marked dogs really staried, Since thén
thare has besn strong selegtion fof tha
favoured white markings. In the main, only
woll-marked dogs have besn shown SUC-
cassfully in top-class competition and have
thus formed the principal broeding nucleus,
the source of siud dogs ete. Thus, with a
lettle help from specilic imports, the amount of
white axpressad in § =% Boxers has increased
tremendously, Likewise, the white spolting
in the plain animals hos increased 10 almost
“mceeptabla”™ levels.

# Froblems created 7

We can now return to the opening remarks
ol this aricle and evaludte the problems
cremed for the Bower bresder by the need Tor
wrhita markings.

1) The undesirable plain Boxer and the
wnwanisd white: As already discussed. theso
o genatically 55 and W sW, respectively,
and they are likely to appesr in all matings
of the deswred § s dogs. One should nots
that crosses of § aW x § 5w will on average
produce 25% plain and 26% white puppiss.
Half the litter must therefors be tegardod as
useloss for show purposss in Britain and this
pursly bacause of a single gene, Breeding the
plain £5 animal to the flashily-marked 5 g

not really halp, whites are not produced,
course, but still only hall the progeny are
likely to be suitably marked (S sW), the rest
would be plain (S5). A 50% loss would also
Be expecied il we wore 10 breed whites 1o
Naghily dogs. The only cross thai
would avoid this wastage is that of the plain
X white (s¥ %), Than all the pUps
‘e expectad 10 be suitably marked. This
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that will not be shown, however, |; 1':':;:';'""]
unlorunate ihat Boxers do noy Gy Ih.:l

aligla for than pot anly wauld MR hgywg |:ltl
gapirad miarkings DLt they sould for gy, Ir'\{.I-
part braed true,  No whites and few l'-"ﬂ-r..-:

wypiild occur.

2)  Tha mis-marked of over - marked an al
Thesa represont the logicsl oulcoms of the
gtrong  salection lor Beavily- marked ""'dl
Tha amounts of white shown In B gw oy
in now liable to excodd the mmsimgr inid
down by the stendard oand  mis-mgd
bacomas more provialent.  Thia CONBYTLIgg 5
furthar loss of show prospecis

3) Theunpigmentod third eyslid: Althaygy
not necessarily associated with the amaay
or distribution ol white markings in g
ﬂi'ﬂrl‘l |:||:|“. this fault Is lisbie 10 be codralaind
wilth the level of white spotting in the e
ing. Thus the unpigmenied third eyelid i
again an undesirable product of the selection
for high levels of white markings

The concluzions from all this a8 guite
obvious, So fong as we require white markings
wir st accept the occurrence af plain aod
Wwite Boxers. So long as we seek maximum
armounts of white, and broed for (s we mest
accept the increasing risk of producing the
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over-marked dog and unpigmented third
eyelids. It follows that we should ask our-
salves if there is 2 real need for white markings.
Is this just a fad or could there be any
association with “guality” as sometimes

claimed ?

® Only a fad

While recognising that it is always danger-
ous 1o ignore the views of those with long
experience in dogdom, | would submit that
the most the spotting gene can do is to add
contrast 1o the background colour and some-
what modify it. As we have seen, the white
areas do not have pigment cells, but it is likely
that the spotting gene has some related effect
in the pigmented areas also. This may convert
the drab fawn into the sparkling fawn, the
deer-red into that lustrous red and the dull
brindle into that sleek, glossly brindle with
well-defined stripes. My conclusion is that
the requirement for white markings represents
only a demand for pretty, pretty showdogs.

It bears no relationship to the standard of the
breed. Itis only a fad and one that seems 10 De
found in its most extreme form in Britamn.

® Reducing the selection

The unfortunate aspect of this is that this
fad ensures that many potentially great, but
plain, showdogs find their way to pet homes,
where they are unlikely to be bred from, or are
sold abroad to a country which does not hold
to our fetish. Together with the white and
over-marked animals, the effect is to reduce
our opportunity for the selection of high
quality animals and this is surely an unwanted
handicap. All this is especially frustrating
when it is recognised that many of our “plain™
Boxers of today have quite appreciable
amounts of white on them. If we chose to
breed from them, we could have quite
attractively marked animals which did not
produce whites, and unpigmented third
eyelids would soon be a forgotten fault.
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