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THE first clinical cases of bovine congenital porphyrinuria were
recorded by Fourie (1936). Towards the “end of 1935 the Division of
Veterinary Services acquired certain grade shorthorn animals from
the herd in which the condition was found. These animals were
brought to Onderstepoort with the object of studying (1) the heredi-
tary nature of the condition, (2) the pathogenests, and (3) the bio-
chemical nature of the e\cleted porphyrins, ete. However, since
the condition was recognised in this grade shorthorn herd, three
turther definite cases of pink tooth in bovines were found in the
Union of South Africa as well as a fourth case in a shorthorn bull
which is at the present time regurded as a very suspicio™~ case of
pink tooth. Confirmation of the diagnosis 1s bemo awaite pending
the results of certain breeding experiments w hlch were undertaken.
These antmals fall roughly into four groups, and as such they will
be discussed from the hereditary point of view.

Group L comprises the Swaziland cases referred to by Fourie,
1936, Group 2 1s the suspected shorthorn bull not vet reported
i the literature but to which passing reference is made by Fourle
and Roets (1934) (elsewhere this journal). Group 3 comprises the
Cedara case reported by Fourie and Rimington (1938). Group 4
consists of two Friesland heifers (Ladysmith cases) in which the
Government Veterinary Officer, Mr. 1*light, made a clinical diagnosis
of pink tooth. The diagnosis was confirmed when the urine and faeces
were examined spectroscopically and revealed typical porphyrin
bands.

Grovr 1.—TueE Swazinaxp CASES.

The full history of these cases was given by Fourie (1936).
The owner used three shorthorn bulls to improve his herd. When
calves were produced as a result of the mating of the third bull to
cows and heifers in the herd the first cases of congenital porphyrinuria
appeared. The first cases were, therefore, not produced by mating
father and daughter. When it was realized that the condition may
possibly be transmitted hereditarily, great pains ware taken to find
out 1f the third bull used by the owner was in any way related to
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the previous bulls. The owner did not know of any such relationship,
but later when careful enquiries were wede it was definitely
established that the sire of the third bull, au  the second bull, weve
out of the same original herd. The third bull is the one which 15
at Onderstepoort and 1s referred to by Tourie (1936) as 5. 7015,
(See I'igure 1.)

IMig. 1.—The porphyrin carrying bull 7015 (Dr.).

The sive which was used in the oviginal herd 1s o Dbull named
Royal Regent, E.H.B. No. 122649, and it is assumed that this bull,
Royal Regent, is the sire of the second hull and that of the sire of
the third bull (7015) referred to above. The pedigree of the bull,
Royal Regent, 1s:—

Royal Regent
|

Rnstjbud 13th by Rosy Monk 93178 Royalllb’tmnp
Gd. War Queen hy Centaur 70118

G.g.d. Roan Rosebud 3rd by

Pride of Aberdeen 61484

Roan Rosebud 2nd by

(Gravesend 46461.

The bull 7015 has normal teeth, his urine does not contain
porphyrins such as are present in his descendunts, which are elinical
cases of congenital porphyrinuria and there 15 no evidence whatso-
ever of photo-sensitization. It was, therefore, coucluded that if the
condition was being transmitted hereditarily, 1t must he transmitted
as a recessive character. DBreeding experiments were accordingly
planned in order to prove this one way or the other.
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Breeding Euperiments with Cattle i order to proce that Borine
Congenital Porphyrinuria (Pink Tooth)y is transmitted as o
Recessive Hereditary Character.

Certain animals which were acquired from Swaziland in Decem-
ber, 1935, formed the nucleus of the animals which were used 1n
the breeding experiments. The animals so obtained are: the bull
(No. 7015), two clinically normal cows, being mothers of affected
animals; three clinically normal heifers (7019, 7021 and 7022)
daughters of the bull and four affected animals (3 steers, 7016, 7017,
and 7018 and one heifer, No. 7023—=ous and a daughter of the bull,
7015, (Fig. 2.0 The breeding experiments were uctually carried out
in iwo parts.

Fig. 2.—Females of the porphyrin herd with calves horn at Onderstepoort,

In Part 1 the bull 7015 was muated to {en unrelated clinically
normal heifers. 1f the bull is a carrier of the recessive character
he will transmit this character 1o a portion of his progeny. The
intention is {o mate the bull subsequently to his daughters born out
of these unrelated females, 1n an attempt to produce actual cases of
pink tooth. Unfortunately most of the calves produced are males,
and the two females are not yet mature, consequently it will take
some years hefore the complete results of this experiment will become
available. In the meantime the bnll is becoming an old man and T
may in the end be forced to complete this part of the breeding experi-
ments with another bull.

However, up to the present eight normal calves were produced
by these ten heifers and one calf was aborted as a vesult of Tvichomonas
foetus infection.  All these eight calves are clinically normal and are
therefore free from pink tooth. This is regarded as strong albeit
not conclusive evidence that the character is not dominant. (If1g. 3.)
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Irig. 3.—Unrelated females mated to bull 7015 with calves.

In the second part the bull was mated to all the females acquired
from Swaziland. The results obtained are:—

1. The one old cow (7024) calved a few days after she arrived
here. She herself unfortunately died from acute metritis. The calf,
a heifer (7029), is ¢linically nermal and it is practically certain thut
her sire is the bull 7015 as this was the only bull the owner used
at the time. This heifer subsequently was serve by her own father
and produced a clinically normal male calf (757%). (The Pink Tooth
female 7023 is probably a calf of cow T024—this 1s according to the
owner.)

2. The other ald cow (7020) has contagious aborfion and
although sevved by hull 7015, never produced a calf at Onderstepoort.
{The Pink Tooth Ox 7016 is her calt born in Swaziland.)

3. Corwe 7019, She arrived here as a heifer and her first calf
(7025) was actually born in the truck on her way to Onderstepoort.
She herself 1s therefore almost certainty a daughter of bull 7015, One
cannot however accept this as an absolute fact, as under practical
conditions of farming, it is always possible that a veighbour’s hull
nmay sometimes serve a cow, especiallv on an wnfenced farm as 1s
the case with the farm concerned in Swaziland.

[ler first calf is a heifer {7020). She is clinically normal. Subse-

quently she has been repeatedly served by hull 7015, has however
never produced a calf and is apparently sterile..

Her second calf is a male (7388), 1s clinically normal and died
when 1t was about six months old from sand colic.  On post mortem
examination no evidence of porphyria was present.

Her third calf is also a male (7678), is now six months old and
is clinically normal.
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absolutely cerfuin who the sire of thix calf 15, The eldest of the
calves borie out of unrelated femalex and sived by bull 7015 is a bull
call No. 7446, born on the 22937, This bull calt was kept in the
same camp as cow 7022 and at the time this cow was served (beginning
of September. 1933), to produce the porphyvrein calf 7941, the bull
ecalf THIG was just about 1 vear old. There is thercfore just a

Fig. 1 Cow 7021 a caorvier (Do with o porphyreim affected calt 7357 ¢rea both
mother and danghter sired by hall 7015,

1. da.—Cow 7022, a carrier (Dr.) with a porphyrin affected calf (79415
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possibility that this bull ealf may be the sire of the porphyrin calf
7941. If this is the case, the bull calf 7446 must be a carrier (Dr.)
inheriting the porphyrin gene from his sire 7015. Lt is, however,
more likely that the sive 1s the porphyrin suspect bull 7597 to be
referred to later. This bull owing to the marked lesions he develops
when exposed to the sun was only allowed to ran with these cows
during the night, whilst he was stabled during the day. [If it ix
his ealf final proof will have been furnished that he is a porphyrin
bull, showing marked photosensitization, without well marked
discolourizsation of the teeth.

After having given birth to two clinically normal calves sired
by the carriev bull 7015, it was thought that the cow 7022 may be
a completely normal animal (DD), but after the birth of her third
calf, she is now definitely classified as a carrvier (Dr)

G, Core 7023 —When she arrived at Onderstepoort she was a
young heifer, being the only fem: - showing clinical syvmptoms of
porphyiia.  She was Iepea‘rwll_\ served by the bull 7015, her father,
and 1t was at first thought that she may be sterile. She however
eventually held to a service during e late summer (last week 1in
March, 1937). and actually calved on the 30th December, 1937

The animal 7023 does not show  well marked evidence of
photoseusitization.  She 1s a roan. Therefore she possibly has a
good deal of pigment 1n her skin, this may explain the abhsence
of lestons of photosensitization, together with the fact that the
amount of porphyrin excreted by her is considerably less than that
excreted by the two worst cases I have, viz. 7017 and 7013.. Tt 1s,
therefore, possible that although this animal does not show lesions
of pbofosenxlflm‘rl()n her phoi()\en\lﬂ\e state, even though this may
be of a mild degree, may nevertheless result in a certain amount
of interference with normal conception, especlally during the tine
of infense sunshine of midsummer. During the late summer or
autumn this is not so severve, and this may have heen the reason
why she held to a service during that time.

Her st and only calf so far was horn on the 30th December,
137, She could not calve normally. T had to deliver - ocalf,
1t was a dorso-sacral presentation with lateral deviation of the head.
When this was corrected the calf was delivered without difficulty.
The tongue was, however, very markedly swoollen and protruding
from the mouth and the calf did not breathe. Artificial respiration
was practised and eventually breathing commenced. The calf could
not stand, it was slung im a bag, with four holes for the legs and
fed by bottle. Tt drank re: wdily, but its head and its neck was never
normally straight. Tt could bear weight on the hind legs, but not
on the forelegs. Tn spite of nursing this calf very carefully. it died
after ten days.  Its mability to stand was put down to an injury of
the neck during birth. The teeth of the calf were n markedly
discoloured, bhut on post mortem examination all the bones were
found to be of a uniform pink discolouration. This calf, therefore,
18 the third case of porphyria produced under cxperimentally
coutrolled conditions.
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Evidence of the Recessive Nature of the [Inherited Character.

If the character were dominant one would expect clinical
evidence of the condition in one of the parents or in a proportion
of the first generation progeny of one parent, when mated to au
nnrelated animal. There is no evidence that this has occurred.
When the bull 7015 was mated to ten unrelated fers the condition
was absent in the 8 calves which were born out of these females.
It is true that the first cases of the condition appeared in the first
generation when the bull was used on the Swaziland farm. Tf the
females to which the bull was mated are unrelated to the b | one
could not exclude the possibility that the character may be partially
dominant, but I have not the slightest hesitation in accepting the
owner’s word that the second bull* he used was out of the same
herd as the third bull 7015. I'rom this it 1s assumed that the bull
-as being mated to related females.

The evidence which favours the conclusion that the character
15 lecessive 1s:

(1) The bull transmitting the condition 1s himselt clinically
normal.

(2) Under practical farming conditions a proportion « cases
appeared when the bull, himself chinically novmal, was
mated to clinically normal females, which were, however,
related to him through a previous common ancestry.

(3) Under experimentally controlled conditions three cases
of the condition were produced (1) by mating t  bull
to his own daughter, she herself beir clinically normal,
(2) by mating him to another daugl :r showing clinical
evidence of pink tooth, and (3) by mating a daughter
(7022) of the bull 7015, to either one of his sons (7446)
or to another porphyrin bull 7597,

It is hoped in due course to produce final conclusive proof that
the character is a recessive one by mating an affected bull to affected
females, when all the progeny must be affected cases. But it will
probably take a good many years hefore this can be done. It will
have been observed that no attemnpt has been made to discuss the
percentage incidence of pink tooth in these breeding experiments.
Clearly these experiments have not yet reached -~ stage which would
justify a  discussion of the percentage ine mece. This 1s of
importance 1in determining whether the c¢h cter is a simple
recessive or otherwise. It is somewhat doubttur, if one would be
justified on economic grounds, to maintain sufficient animals, merely
to prove this point.

If the character is a siwmple recessive, the transmission occurs
as follows : —1) represents the normal gene in so far as the a~ ormal
character is concerned and r represents the abnormal gene. A

* This bull. long since dead, was not a registered animal and therefore no
pedigree is available.
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completely normal animal in so far as bovine congenital porphyri-
nuria is concerned will have a genetic constitution of D a carrier
animal Dr and the affected animal rv. Mating now the carrier bull
7015 (Dr) to a completely normal animal (D , the poss 1lities
are DD, DD. Dr, Dr. Thus 50 per cent. of the cases will
be completely normal and 50 per cent. will be carriers. In mating
a carrier animal (Dr) to another carrier animal the possibilities are :
DD, Dr, Dr, and rr. Thus 25 per cent. of the progeny will be
completely normal. 50 per cent. will be carriers and 25 per cent. will
be affected cases.

In mating a normal animal to an affected animal, all +he progeny
must be carriers (Dr) and when mating affected cases all 2 progeny
must be affected cases (rr).

Up to the time this Swaziland herd was found nothing was known
concerning the hereditary nature of congenital porphyrinuria i
arimals.  In  referring to congenital porpbyvrinwria and other
anomalies in man Garrod (1923) states that **if e lack of a special
enzyne be in each instance ﬂw underlying factor. 1t 1s to be oxpected
that they <hould behave as Mendelian recessive characters.

Cockayne (1933) believes one form of congenital porphyrinuria
in man to he a recessive disorder due to a single gene, with an
unexplained partial limitation to the male sex and another form
to be dominant.

The question now arises as to whether this character niust he
regarded as an inherited lethal character. 1In accordance with the
definition of lethal characters given by Hull (1934) that ““all
hereditary conditions causing premature death must be classified as
lethal regardless of the age at which they are effective ', it seems
to me that the recessive inherited character of bovine congenital
porphyrinuria must also be regarded as lethal.

It is true that wost of the symptoms which develop in bovines
are due to photosensitization, when the animals arve kept under
natural conditions, as a result of which they become cxposed to the
sun.  However, one does meet with cases which do pet seem to
thrive even though they are protected against the harn 1l rays of
the sun. I have at the moment two oxen (7017 and 7018) under
experimental observation. Animal 7017 excretes somewhat more
porphyrins than animal 7018, When both are protected against the
sun by stabling, animal 70I8 puts on weight and looks a magnificent
animal: 7017, on the other hand, is not in good ~~ndition. It would
seem, erefore, that in the case of ox 7017, e presence of the
porphyrins may have a general harmful effect. 18, of course, not
possible to say that this animal 1s otherwise completely normal. The
animal has however, heen tested and found to he negative for
tuberculosis and there is no clinical evidence of anyv other
abnormality.  Both these animals have at the mowment rather
puzzling ved counts when they were examined haematologically
during February, 1938, 7013 had 7-0 million red cells per c.mm.
and 7017 had 5-6 millions per c.mm.  In August, 1938, 7018 had a
count of 5-6 million and 7017 of 5-0 million. Tn December, 1938,
7018 had 4-4 million and 7017 3-7 million cells per c.mm.
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porphyrin in cases in Group L: 7016, -3 gm.; 7017, 1-6 gm.; TOLS,
‘8 gm.; bull 7597, 11-298 mgm: chnically normal boviwes vary
from 3 wmgm. to 89 mgm., but the antmal which has 89 mgm. is
related to porphyrin animals (see Group 1, No. 7022)|. Uroporphyrin
could not be found in the urine and at this stage 1t is not elear af
the absence of the uroporphyrin may explain the absence of discolou-
ration of the teeth and the urine.

When I heard that a certain farmer had this antmal showing skin
lesions and when 1 heard that this was a shorthorn bull, it was natural
to look for a common ancestry between this animal and the Swaziland
shorthorn bull, No. 7015, Kuowing that bull 7015 was bred in a
herd in which the imported bull Royval Regent was used as a sire,
I wrote to the owuner of bull 7597 and amongst others T asked him
if this bull had any Royal Regent blood 1n him. He replied that
the sire of the bull is Iairview Roval Regent TV, This seemed very
satisfactory as 1t was inferred that ** Royal Regent ™ in the name
Tairview Royal Regent IV, must be evidence of som~ relationship
between this bull and the imported bull, Royal Regent. n consulting
the herd book in order to confirm this it was Immediately seen that
the bull, Fairview Royal Regent 1V, was sired by another imported
bull, Pitsford Abbot 232606, Consequently there 15 no South African
relationship between him and the bull Royval Regent. It was there-
fore necessary to make a puainstakiug search for any common ancestry
by consulting the shorthorn herd books. The results of this exami-
nation arve:—

Ancestry of Fairview Roval Regent V(8367

| o ) [
Pitsford Ahbot 232606
!

tekford  aider 175474
|
Collynie Roval Regent 148043

|
Masterstroke 126820

|
Max of Clunie 112487
Douglas Conimodore 105256

|
Jim Sidey 99230 (1907
e
Avondale 94085 (1905)

Ballechin Roan Rose by

Victor Cthief 82532
g.d. Scottish Rosebud by

Scottish Archer 59893
ged. Red Rosebud 1st by Gravesend 46461
Red Rosebud by Borough Member 33186,
Rosebud by Novelist 34929,
Rosebud 1st (1879) by Diphthong 17681 (¢ 0).
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The first common ancestor between the bulls Royal — »gent and
Fairview Royal Regent IV therefore is the bull Graverond 46461.
If we, however, work hackwards from Rosebud 1st we fin

Rosebud 1st is the dam of Rosebud by Sir Christopher.
Rosebud is the dam of Roan Rosebud by Borouy Member.

Roan Rosebud is the dam of Roan Rosebud 2nd by Gravesend
46461,

Roan Rosebud 2nd is the dam of Roan Rosebud 3rd by Pride
of Aberdeen 61484.

This establishes a further common ancestry between the two
bulls. This will be clearly seen if reference 1s made to the pedigree
of the bull Royal Regent already recorded earlier on.

The bull Royal Regent is tour generations removed from the bull
Gravesend and the bull Fairview Roval RRegent is some 12 generations
removed from the bull Gravesend and 14 gener: ons from the cow
Rosebud the 1st.

Tt 15 very interesting to be able to establish this common ancestry
and 1t is of course possible that the recessive porphyrin gene may
have been successfully transmitted through all those generations.
It 1s, however, no proof that anv of these ancestors were affected
cases (r1) or oven carriers (Dr) of the porphyrin gene. o a breed
like the shorthorn or anv pure breed of cattle, it is obvious that one
must eventually arive at a common ancestor for any two animals 1f
one goes back far enough. All that one can say is that this common
ancestry may afford a possible clue of the manner in which the
porphyrin gene has been transmitted. Tn this connection one should
also bear in mind that there is no definite evidence that the hull
Royal Regent 122649 is a carvier (Dr.) of the porphyrin gene. He
is 1mplicated by inference, as the porphyrin carrier hnll 7015 and
the bull which was previously used in the Swaziland =2rd were out
of the sawe original herd in which the bull Roval Regent was used
as a sire.

If the bull Royal Regent and the bull Fairview Royal Regent 1V
actually  did inherit the rvecessive gene from a remote common
ancestor one is here faced with a most extraordinary coincidence in
that this rare anomaly was introduced into South Africa along vo
separate but related hlood lines and that in the case of the Royal
Regent blood line clinical cases appeared as a result of accidental
close breeding. The dam of bull 7597 15 not a registered cow and
up to the present I have not been able to find out where she mayv have
obtained the recessive character.

*“ Royal Regent ’’ in the name Fairview Roval Regent IV was
used because of the relationship of the bull to its ancestor Collvuie
Royal Regent—but *“ Royal Regent ”’ in Collynie Roval Regent, T
am tol is pure coincidence and was not deliberately used to indicate
a relationship between the bulls Roval Regent and Collynie Royal
Regent.
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Grovrs 3 axp 4. Twue Cepars Case axp tue Lapysyrrm CASEs.

The Cedara case was described by Tourie and Rimington (1938).
Fhight (1938) described the occurrence of the condition in two heifers
(Ladysmith cases). T am indebted to him for a personal communica-
tion concerning their history. A clinically normal registered
Friesland Bull Kamnatie Charles was used as a «i»e in the Ladysmith
area for a number of years. He sometimes serve his own daughters.
The two affected heifers are his granddaughters, out of his own
daughters. Both the dams arve clinically normal. Those of his other
descendants which were available for examination were found to be
clinicallv novmal. A full sister of one of the affected heifers is also
clinically normal. These cases constitute further ev  -nce of the
recessive nature of the character. (See Mg, 6.)

Fig. 6.—The Cedara case (rr.) with well grown calf r.).

It would be surprising if one cannot establt & connmon ancestry,
by a careful study of the ancestors of +he (edara case and that of the
Ladysmith cases as both these are rieslands. This indeed is the
case, and here also, as in the case the two shorthorn groups, the
common ancestry may possibly indicate how the recessive character
has been transmitted, but one cannot accept it as proof that that is
the case. The common ancestor is the bull Albert 13065, He is five
generations removed from the Cedara case (rr) and four generations
from the carrier bull Kamnatie Charles (Dr) both ou the sire and the
dam side of the dam (De Goede Taaste) of the bull Kamnatie Charles.

Alberta in the name of the ull Alberta Roland does ot
necessarily indicate Albert 13062 biood. Alberta is merely a prefix
used by a particular breeder. This common ancestor may or may
not contain the recessive porphyrin carrying gene. Should one get
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other cases in which the Albert blood shows up so prominently one
would have reasonable grounds for suspecting it as the carrier of
this abnormal factor.

The ancestry of the Cedara case is:—

Cedara Ria 4th No. 177—Cedara case—

|
o - ]
Cedara Ria 2nd No. 113 Cedara Joe
! S |
Cedara Jetzke 2nd Nelsrust Commodore 2n 1707
|
F T
Ogden Hall dlberta Nelsrust Beatty 2nd
|
L o |
Akke IIT 1902 Albert 1T 1247
119/266 F.R.S.K.
i
| ) ,
Akke [T Albert 1306H

The extended pedigree of the bull Kamnutie Charles, kindly
supplied by the Secretary of the I'riesland Breeders Association,
Bloemfontein, is:—

Roland x4y
9551, F R.S.
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At the present time there is this extraordinary fact, that bovine
congenital porphyrinuria has been found in four different groups
of cattle i South Africa. (IPor the moment I am assuming that
bull 7597 i« a genuine case of the condition. In fhe absence of
reliable standards of quantitative porphyrin excreiion in a sufficient
number of normal animals, the final proof must be furnished Dby
breeding expe nents, already commenced, unless, of course, this bull
should prove to be sterile, an eventuality which is not unlikely.) Two
of the groups wre shorthorns, in which it has been possible to establish
a common ancestry, albeit a reriote one. The other two groups
are I'rieslands and here a commion ancestry appears within the first

five generations. Although this i» the case, a conc'vsion at this
st that the common ancestor is the carvier of g porphyrin

gene 1n the groups of shorthorn. aud Trieslands concerned is
premature.

1t 1s, however, very rvemarkable that so many of these cases
should be found in South Africa and not in the parent stock in
Grreat Britain and Holland., My own opinion is that there are
certain to be cases in those countries, but they remuain unrecognised.
By saying this T do not mean to convey that veterinarians in Soutl
Africa are better or more accurate observers than their colleagues
in Great Britain and Holland, but the reason almost certainly is
to b~ found in the difference of climate in South Africa and that of
Mo ind and Great Britain. In South Africa the intense sunshine
throughout the year is respousible for marked lesions which develop
because of the photosensitization 1n the porphyrin animal, and also
for the fact that such animals do not thrive. Such abnormalities
force the owner to seek professional advice, whereas in Europe, the
lack of intense suushine will not produce lesious and distarbances
to the extent they are seen in South Africa and the cases may,
therefore, never be brought fo the notice of veterinavians in those
countries.

STMMARY AND (JONCLUSTONS,

L. In mating a bull (7015, being a carrier of the porphyrin
gene (Dr) to ten nurelated heifers, 8§ calves were produced. These
are all clinically normal. This 18 regarded as evidence that the
inherited character is not dominant.

2. In mating bull 7015 (Dr) to his own daughters the results
are (a) 7019 had 3 normal calves. 7019 is therefore probably a DD.

(b) T021 had 2 calves. The first calf suffered from congenital
porphyrinuria.  The second calf 1s normal. She 1s therefore =
carrier (Dr).

(¢) 7022 had 3 calves, two are normal, the Jr 1s a case of
pinktooth. She is therefore undoubtedly a carrier (Dr).

(d) 7023 is an affected heifer (1r). She had one calt, also an
affected case.
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{e) 7024 15 not a daughter, but related to bull 7015 through  er

own sire. She had one affected ealf, 7023, and one normal calf
7029, This normal calf was mated to her own father (hull 7019)
and a normal calf was produced. 7024 15 therefore a carvier r)

and her calt 7029 may be either completely normal (DD) or a
carrier (Dr).

These resulis indicate that bovine congenital porphyrinuria is
]lll](’l‘]tp(l A8 O recessive l‘hii!'ii('il‘f'.

3. The recessive character was probably introduced 1nto e
Swaziland herd by bull No. 2 used by the owner. This bull was
apparently never used on this own daughters and as the character
15 not dominani, no cases were seen in that herd during the time
ot his rergn. The 3ved bull, No. 7015 was bred out of the seoe
herd as bull No. 2. They were thevefore related and prohe [y
inherited the recessive character from e <ame sive, the hull Royal
Regent.  Bull 7015, was thercefore mated 1o related females and
within a relatively short Gime, I3 cases of the condition were observed
m that herd. whilst the hull 7015 was heing used as a sive.

(4) When the Friestand bull Kommnatie Charles was inbred fo
his own daughters two cases of the condition were observed., " s
bull 1s theretore u carrier (D). He is related {o o erade Friesland
cow, suffering from the condition (rr) (Cedara Case).
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