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Inherited as a Recessive Characte r. 

By P. J. J. FOUlUE, Section of Hygiene, Onderstepoort. 

THE first clinical <·ase:; of boYine ('Ongenital porphyrinuria were 
recorded by Fonrie (193()). 'l'o"·nrds the end o£ 1935 the Division of 
Yeterin~ny Sen-ices acquired certain grade shorthorn animals from 
t he herd in whieh the condition was found. 'l'he8e a11imals were 
brought to Onderstepoort wit h th e object of studying (1) the h eredi­
tary nature of the condition, (2) the pathogenesis, and (3) the bio­
chemical nature of the excreted porphyrins, etc. Ho,,·eyer, since 
the con c1ition "·a ~ l'f'C0!-!'11 ised in this gTade shorthorn herd , three 
further definite ca:seii of pink tooth in boYines were found in t h e 
Union of South Africa as well a:; a fourt h case in a shorthorn bull 
"·hil'h is at the prest>11t time regm·ded as a Yery suspicious case of 
pink iooLh. Confirmation of tht> cliagnosis is being a\\·aited pending 
the r esult; of l'ertain breeding expPrimen ts "·hich were undertaken. 
These a nim<d s fall ruup;hly into four gToups, and as sueh they will 
he rlisl'us~ed from the hereditary point of vie,Y. 

Group 1 comprises the Swaziland cases 1·eferred to by Fourie, 
193G. Group 2 is the su sperted short horn bull noi. yet reported 
in the literature but to 'Yhich passing reference is 1nade by Fourie 
aud Hoets (1934) (t>l :-H:•\\·here this journal). Group :3 comprises the 
Cedara ('ase reportell hy Fourie anll Rimington (1938). Uroup 4 
eon:-;ists of hYo Frie:-;lanll h eifer:-; (Ladysmith cases) in which the 
Government Veter innry Officer, 1\fr. Flight, made a clinical diagnosis 
of pink tooth. Th e diag-nosis was confirmed ''"hen th e urin e and faeces 
were exam in eel Kpeeti~oscopica ll,v n n <l reYealerl typical porphyrin 
bands . 

GROCP 1.- TIIE S II'AZIL.\XD CASES. 

The full history of t h ese cnses was given by Fourie (193o). 
The owner u sed three shorthorn bulls to improve hi.s herd. When 
calves were produced as n result of the mating o£ the third bull to 
emn and heifers in the herd 1h e first eases of congenital porphyrinuria 
appea red. The first cases were , therefore, not produced by ma ting 
father and. daughter . \ iVheu it IYas rea lized that the condition may 
possibly be tran smitted hereditarily , gTeat pains ware taken to find 
o ut i£ the third. bull used by thE' mYner " ·as iu any way related to 
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the preYious bullf' . The owuer uiclnot knOll" of any tlUCh relationship, 
but later \\·h en careful enquiries \\ere made it was definitely 
establish ed that the o;ire of the third bull, <tncl the second hull, were 
out o.f the same original herd . Th e thi1·d hull is the one which i~ 
at Onclerstepoort and if' referred 1o b:v Fourie (J916) as X o. 70li). 
(Set> Fig-nre 1. ) 

iii"' 
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••• 

" ... •• .. ......... 

Fig. 1.- The porphyrin carr-ying hnll 7015 (Dr.). 

The sire which ,,·a,; used in tlw original h enl is :.1 hull naw ed 
Royal Hegent, E.H.B . Xo. 122649, and it is assumed that this bulL 
Royal R egent, is the sin • of the second hull :111d that of the sire of 
the third bull (7015) referred to above. The pedigree of t he hull , 
Royal R egent , i":-

I 

No ,IJol Heuent 
I 

Hosehud 13th h.v Rosy .Monk 93178 
Gel. \Ya r QuePn h~' Centaur 70llR 
G.g-.<1. Roan Hosehud 3rd b.v 
Pride of Abt>rfl een (il4R4 
Ron n Hose bud 2nd b:v 
U nn·escnd 4G4fil. 

-~ 

Hoya l ~tamp 

The bull 70J 6 has uorm<d leeth, hi;-; urine dues uot L:ontmn 
porphyrins sud1 as are present in hi ~ descendants, which are clinical 
cases of cougenita l porphyrin uri a a nr1 there i :-; no evidence w hatso­
eYer of photo-se nsitization . It ''"a~. therefore, condudecl that if the 
condition ,,·as being- transmitted hert-r1itaril:v. it llJust ht> transmitted 
ns a recessive character. Breedin!.r e~xpe1·im enb were acr·onlingl_v 
pl:IJtnerl in orrler 1o proYe thi" Olle 11·a .v or thE' other. 
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ll1·eedinq ~·.vpetimeut.; ltif l, Cattle in orde1· to f JTOre tluit lJorine 
Con.r;en ital Po 1z1hyrimtria (Pi n!.: Tooth ) is tmus111itted <1-' a 
H er·ess ire H ererhta i'.IJ ( 'horacteT. 

Certain an imals which \Yere acquired hom S\\·azilnud in D ecem­
ber , 1935, formed the nudeus of the animals which \H·re used in 
t he bree(ling experiments. The a nimals ,~o ohtaiut>cl are: the bull 
(X o. 7010), t wo dinicall.\· normal cows, being mothers o£ affected 
a uimaJs; three clinica lly normal lwifers (701U , 7021 and 7022) 
dn ughters of t he bull and four affected animals (0 steers, 70Hi, 7017, 
and 7018 and one heifer, X o. 7023-sons and a daughter of the bul l, 
7015. (Fig. :!. ) The hreecling t>xperinwu ts \\·ere a('fually ('arr1 e<l ou t 
in t \\' O p::uts. 

Fig. 2.- F emalcs of the porphyrin her d 11· ith ta h ·es bo rn a t OndNstepoort. 

lu Part 1 the bull 7015 "·ns mated to len unrelated dinieall v 
normal heife1·s. H t he bull i r- a carrier of the recessiYe chnractPr 
h e will transmit t his charader to a portion of hi s progeny. The 
intention is to mate the bull suh;wqu ently to his daug-hters born out 
of t hese unrelated females, in a n attempt to produce actual cases of 
pink tooth. Unfortunately most of th e calves pro(hH·e<1 are males, 
au d th e two females are not yet matm·e, consequently it " ·ill take 
somt• years before the complete I' e~>ults of t his experimen t will becom e 
n Yailable. In the m ea nhme the bull is becoming an old man nnd I 
may in the end be fon·ed to r·nmpl et<• t his part. of t he breeding experi­
lllPuts with another bull. 

HoweYer, up to the present eight normal calves wer e produced 
by th ese• ten h eifers and one ca l£ wns aborted as a result of T•·iclwmMirl.~ 
foe tus 'infection. All t hese eight <:ah-es are clinically normal a nd are 
t here fore free from pink tooth. This is regarded as strong albeit 
not ronclusive eYi <lt- nc·t- t hat tlH' charadrr is not dominant. (Fig-. :3.) 
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BOVINE CONGENITAL PORPHYRINURIA AS A RECESSIVE CHARACTER . 

Fig. 3.-Unrclatecl female matf'cl to bull /Ol i) 11·ith cn h·cs. 

In th e secoucl part t h e bull wat> mated to all the females acquired 
from Swaziland. The results obtained are : -

1. The one old cow (7024) calYed a f<=''' days after she arr iwr1 
here. She herself unfortunatelY •1ierl from ;wu te m etritis . The calf. 
a h ei fer (7029), is rJ inically n ~ rm a l n nd i t is practically cer tain th n t 
her sire is the bull 7015 as this \HIS the only bull tlw O\YJler u sP<l 
at the time. This h eifer subseqtH-' td·l :y " ·as ;;;er·,·ed by h er O\YJl fath er 
a nd p roduced a c linically n ormal mul e calf (7572) . ('l'he Pink Tooth 
female 7020 is p1·ohahl :v a r·al f of cow 702-+- this is aecordinp:- to tb P 
o1rn er.) 

2 . [ft p oth er r,ld r·o1c (7()20) ha s contagiou -; :tbortion all(1 
alth oug-h sened hy bull 7015, neYer produced a <'a lf at Onderstepoort. 
(Thr Pink Tooth Ox 7016 is he r <·alf horn in S 'vnzilnu r1.) 

:·L ('(JIC 70HI . Sh r aniYe<l h e1·e n;; a h rifer ;nHl her fi1·t>i f'alf 
(1020) was adua ll ,v horn in t he trur·k on h rr way to Ondersit>poort. 
She h erself is th rrefore n lmost certaitll_y <l .<b ughter of hull 7015. One 
r·anuot h o'l'l·eyer accep t t h is as an :1 b,;olute fact, ns under practical 
c-onditions of farming , i t is a lways pos~iblP that n n eighbour's bull 
may sometimes sen·e a cmY, (•sper·ially on an uufenrrrl farm as i ~ 
i h(• f' nse \l-it h t he fnrm r·on rPrned in S\\·:1ziland. 

/f er fi'rs/ rolf is a h eifer (702-1) . Sh e i s clinica lly u on1wL S ubse­
qu ently she has b t•en rep Patrr1J y served by bull 7015, has however 
!lPYer prorlnced a l'alf and is apparently sterile .. 

If er serond calf is a male (7088), is clini cally nor ma l and died 
when i t '"as abont ,_jx munths old from sand colic. On po,;t mortrm 
examination no rTicl ence of porphyria ''"as present. 

lle1' thi1·d calf is ::d so a malr (7678), is ncm ~ix m on th s old a nd 
is clinica lly normnl. 
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But outward proportions are but uncer tain indications of the 
value of t he earcase as regards proportion of fat to muscle, as 
evidenced in earcase com petit ions, where an ideal outward appearance 
sometimes y ields very disappoint ing results when seen in cross­
seetion . F eeding h as become an ar t i n itself and by packing on 
sufficient fat a carcase is often m oulded into the ideal shape, which 
only on cutting displays the lack of m uscular development and t he 
superabundance of fa t . J'\ o criterion in judging has yet been found 
whereby t he proportions of fat and musd e in a cross-seetion of the 
loin can be determined from external appearance. It is only when 
t he carcase is (;ut t hrou gh th at we can maJ.<e a study of the proportions 
of muscle and fat in i t. 

Car case cornpetitions at shows allow the p ublic t aste to be con­
-.-eyed into figures . Butcher judges represen ting the public demand , 
award prizes to carcases in order of merit. 1'he measurements of 
such prize-winning carcases, t aking t he measurements directly, in 
relation to one another, and in relat ion to weight, m ay be inter­
preted as the publie demand. The fat measurements are absolute, 
t hat is t hey stand at an almost fixed figu re, irrespective of muscle, 
bone and weigh t changes. Mor e t han a certain thickness of fat is 
wasteful and is left on t he plate or has to be pared off t he joint 
before i t is sold. A slice of m eat f rom a joint with a heavy fat 
layer is repelling to most people in the London area; too little fat 
g ives i t an unfinished, unattractive appearance and influences 
eooking detr imentally by allowing juices to escape from the lean 
meat, with a consequent drying and loss of su cculence of t he joint. 
Thus is fat an absolute measurem ent . 

Muscle on the other hand is elastic and the more there is within 
(;er tain weight-controlled limits which will be discussed later , the 
more do the public like it. Bone which r epresents direct waste is an 
all-round loss, and the cry is for a very light-boned carcase. Bone 
weight may be to a cer tain extent camouflaged by a shor tening and 
thickening- of th e bone as has been done in the case of the Southdown 
breed (Hammond 19a2). Althoug-h there may be no actual loss in 
weig-h t of a particular bone, the shortening and thickening brings 
with i t a sh ortening and thirkening of the musele covering. This 
produces, as in t he case uf a leg of mutton, a more attractive joint, 
a llowing of a deeper slice of mutton and a larger area from which 
such slices can be cut (see figure, p . 428) . vV ast e from t he extremity 
of the joint is reduced, t ha t is t here is less shank. In addit ion to 
shortening t he bone it is a lso possible to refine it to some extent as 
has been done with t he Aberdeen Angus beef cattle; but too much 
lig htening tends to bri ng wit h it a reduction of the thickness of the 
muscle coveri ng, a f actor which has been realized and is being 
g uarded ag-a inst by suitable breeding. A thickening of the bon e in 
shortening i t, wit h no weight r eduction, is preferable to reducing 
the weight of bone in a carcase by making· the bones th in ner. Act ua lly 
th en it is rather the long bone, than the somewhat heavy bon e that is 
objected to, particularly in mut ton. I n beef a bone both light and 
sh ort is very desirable, but refinement to the extent of destroying 
the bulge of meat must he guarded against, for the appearance of the 
un cut carcase g oes a lon g way towards determining its sales va lue 
on t he wholesale meat n1arkets. T he ideal proportions of a mu tton 
car rase weig-hing about 55 lb. are g iven on page 398. 
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a bsolutely certain IYito t he :-;in~ of I h is t· a lf i s. '\'he elrlesL of t h e 
cahP.~ bmii 0111 of unrel aiPd femalP .-; a1Hl ,;irecl ll\· bull 7015 is :1 bull 
eal£ No. 7-l-±fi, born on t he 2:!. ~J.37 . 1'hiR bull 'L:a lf 11·as kept in the 
samP camp u:; t·lJIY 70:!:? a rlll ai I he hnr e t hi s t'0\1' wa~ .'iern•d (b eg- inn ing 
of SeptPnlher , HJ:1S) . to pl·oclut·t• ih P po rph yrin e:1lf 79-1-1 , t he bnll 
l!alf 7441; ll'<ls .iu~l ahou l I ,l'l'<ll' olrl. '1'\wrt• is therpfore j ul'lL a 

J' ig. -I .- C'o11· il l:!!. n "'"'~' ;, . , . ( lh. l ll'i lh ,, pu rpl 1_nin :d!',•t ·tt·d .. all' /:l.)/ \IT. ) ' "'l l1 
11101 hc-1· nnd dangl1tcr ' in•d 1,,,. l,n l l 101."> . 

Fig. 4A.- Cow 7022, n earricr (Dr .) ll'ith a porphy rin afl'et'tl-d <"a lf (7!14 1). 
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possibility that this bull calf may be the sire of the porphyrin r~ alf 
7941. If this i s the case, the bull calf 7 446 must he a carr ier (Dr.) 
inheriting the porphyrin gene from his sire 7015. lt is , hoiYeYer , 
more likely th a t t he sire is the porphyrin snsped bull 7597 to be 
referred to lah'r. 'l'his hull owing to the marked lesions h e de,·elops 
when exposed to the sun 11·:1S only allo11·ecl to r un with these cows 
during· the night, ''"hilst he was stabled during the day . If it i ;; 
his calf final proof will haYe been furnishell that he is a porphyrin 
bull, showing 1mnked photo.-;eusitization , IYithout well markecl 
d iscolourisati ou of the tPet h. 

Afte r ba1·ing giYe n birth to t\1·0 clinica lly normnl ealYes si red 
by th e carrie1· bull IOFi. it 11·as thought tha t t he COli. 7022 may he 
a coJUpletely normal nnin1al (DD), but after 1l1t> birth of her third 
calf, she is HOlY defiui.tt>ly cla s~ifie<l as a c:urif' r (Dr .) . 

(i . Cou· 7023.-\Vlwn she arriYed at O!Hler~tepoort ,;he 11·as a 
young heift>1·, heing the only fema le sho11·ing clinical symptoms of 
porphyria. She 1n1s repeate<Uy senecl by t h t> hull IOlG, lwr fathPI', 
and it 11· a~ at fir~t thought that sh e may be stt>rile . She b owe1·er 
Pve n t uall)· Jwld h> n wn·icP <lnring th e la te summer (lnst 11·eek 111 
::'IJflrch, 1907). and ac:tu:dh· cah·erl on tlw :iOt ll D ecemher , Hrn. 

The auimnl 702:1 <lues not sho"· 1n~ll ma rkerl PYirlen<:e of 
p hotoseusi tiz~t tiou. She is a roan. Therefore she possibly has a 
good deal of pig-ment in her sbn, this nw~· explain the absen<:e 
of lesiou s of plJOto~ensitization , together "·ith the fad tha t th0 
anwunt of porphyrin e-"net t>d by h er i s con siderably less than that 
excr eted hy thP t11·o 1nn-:st l'ases I h aYe, Yiz. 7017 and IOJ k . . lt is , 
therefore, possibl L' tha 1 although this a ni mal does n ot show lesions 
of photoseusitization, ht>r photospn ~iti.Ye state , t>Yen though this may 
be of a mild rlegree, may neYertheless result in a certain amount 
of interference with 11ormal conf'eption , especially during th e time 
of inten,.;p sunshi11e of mirl~1lllllllf'r. lhll·ing- tlw late summer or 
autumn t his is not so seYPre, and thi s m ay haY P ht>e11 the reason 
11·h.v sl1e held to a st>ni u ' <hlring tlwt tilll e . 

II ('/' lst rmrl ()Jily udf S0 fa r wa~ horll on ihe 30t h n~c<emher , 
19:37. Sht> <·onld not <"alYP normally. I had to dt>li1·er th e calf. 
It W;I S a UOl'SO-Sacra) pre,.;eutat.ion \Yiih lateral deYiation of t.he h ead. 
VVht>n this 11·as corrected th e calf was cleli1·er ed without diffi culty. 
The tong-11e W<l S, hoiYeYer, Yet)· markerlly S\Yonllen anrl protrudiJ~g 
from the rnouth anrl the calf did not ln eathe . Artific:ial respiration 
was pt·acti:;Pd and ev t>ntu;!lly hreat-hing comnl ell ePrl. Th e calf could 
no t sbnJ , it 11·as slung· in n hag, 11·ith four holes fm (h(' lt>g·s :tnll 
fed by bottle . Tt rlrank rt>adily , but i ts h r arl and its n ec·k 11·a ,.; neYPr 
normally straig·ld. Tt <"onlrl bear " ·eight on th e hind legs, hnt not 
on the foreleg~. In ,.;pitt> of nursing this calf very carefulh· . it died 
after ten rlay:;. Its .ina hility t o 8tand wa:; put rlu"·n to an in jn ry of 
th1~ neck during- hi1·th. The teeth of the calf were not ma1·ke(ll_v 
rliscoloured, hut ou po,;t mortem examina tion all tlw honf'R ll" f' t·r· 
found to ht> of a uniform pink rliscolouration . This calf , therefore , 
is the third r·a se of po t'ph~· ria produced nuder f'XJWI'imen t a ll y 
controll ed conditions. 
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El·ulence of the Hecessice .\.ature of the I nhetited Chara cter. 

lf the ehurader '"ere dominant oue ,,·ould ex1Ject dinical 
e1·ide1H·e of t he condition in one of the parent,; or in a proportion 
of the first generation progeny of one parent, when mated to an 
unrelated animal. 'l' ltere is no evidence that this h as occuned. 
\V hen the bull 7015 wa s mated to ten unrelated heifer s the conditiou 
\Yas absent in the 8 cahes which were born out of these females. 
It is true that the first cases of the condition ap1Jeart>d iu the first 
generation \Yhen the bull WaS USed On t h e s,yaziJand farm. If the 
females to whieh the bull was mated are unrelated to the bull , one 
could not exclnd e the possibility that t he ch aracter u1a y be partially 
dominant, but ., have not the slig ht est hesitation in aec<' pling tlw 
owner' s word tha t the second bull" h e used >~·a s out of t he same 
h erd as the third bull 7015. From this it is ass1.mwd that the bull 
wa s being 1llated to related females. 

The eYidPnl·e ,,·hi ch fanmrs the (·c>11clu~ion t hat th e dwracter 
1s recessive I S: 

(1) The bull tran smitting the condition is himself c li nica lly 
normal. 

(2) U mler practieal fa nning conditions a proportion of eases 
appeared when the bull, himself clinically IJonnal, was 
mated to clinically normal females, which weTe, however, 
related to him through a previous eommon aneestry . 

(3) U nder expe1imeuhllly cuutrolled conditions three cases 
of t he con eli tion '"ere produced (1) by mating the bull 
to hi s own daug hter, she h erself being clinically normal, 
(2) by mating him to another daughter sh owing dinical 
evidence of pink tooth, and (3) by mating a daughter 
(7022) of the bull 7015, to ei t her one of his sons (7 446) 
or to another porphyrin bull 7597. 

It is hoped in due course to produce final conclusive proof that 
th e character is n recessive one by mating an affPded bull to affected 
females, when a ll the progeny must be affeetecl cases. But it will 
probably take a g ood many years before this can he clone . It will 
have been observell that no attempt has been made to discuss the 
percentage ineillence of pink tooth in these breeding experiments . 
Clearly these experiments have not yet reached a stage which would 
justify a (liscussion of t he percentage inci cl encP. This is of 
importance in determining whether the charader is a simple 
r ecessive or otherwise. It is somewhat douhthd. if one would be 
justified on economic grounds, to nwin hrin i< Hffil'i ent animals, m erely 
to prove t his point. 

If the character is a simple reeessi ,-e, the transmission occurs 
as follows: - D represents the nonnal gene in so far as the abnormal 
character is eoncerned and r repre;;ents t he abnormal g-ene. A 

* This bull. long since dead , was not a registered nn imal nnd t herefore no 
pedigree is avail able . 
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completely normal animal iu so far as bo...-iue congenital porph yri­
nuria is concerned '"ill ha...-e a genetic constit ution of DD , a carrier 
animal Dr and the affected animal lT . :Mating now the ca nier bull 
7015 (Dr) to L' completely normal animal (DD), t he possibilit ies 
are DD , DD, Dr, ])r. · Thus 50 per ce nt . of the cases will 
be compl etely uormal and ,)0 per cent. will be carriers . 1n mati n g· 
a carrier nnimal (Dr) to another carrier animal t he possibilit ies are: 
DD, Dr, Dr, and rr. Thns 25 per cen t. of t he progeny will he 
completely normal. ,-JO p <> r u~n t. IYill be caniers and 25 per ceut. will 
be affected cases . 

] n mating a nom1 al animal to an affected an im al , all t he progeny 
must he carrier .,; (D r) and " ·hen mating affected cases all the progeny 
mufit be affected U16es (rr) . 

U p to t he time th is S1Yazilaud herd was fou ntl nothing 1n 1s known 
concerning t he hereditary nature of congenital porphy rin nria 111 

a1)imals . In referr in l!· in r·ongenital por phyri1nuia and oth er 
anomalies in m an Chtrro<l (182a) stntes th:1t · ' if th e ln ck of a specia l 
enz:nne be in each i n ~ta n ce the und erlying faeto1, it is to be expected 
that th ey ~ho11lcl beh a...-e as .Mendeli an reces;:;iye r h:uader ::; . 

Cockayne (19=33) belie...-es one form of congenital porphyrinu r ia 
in man to he a l'ecessiYe cl isonl er due to a single gene, with an 
unexplainell partial limitat ion to the male sex and a nother form 
to be domi nant . 

The question nm1· ar i,;es as t o whether this character must be 
regar tled as an i.nher itecl letha l ch aracter. l n accordance with the 
definition of lethal characters giYe n by Hull (1934) that " a ll 
her editary condi tion s causin g prema ture dea th m ust be classifi ed as 
letha l r egar (Uess of the age a t which t hey are effective " , it seem s 
to m e that t h e recessi...-e inherited character of bovine congen ital 
porphyrinuria must also be regarded as lethal. 

It is t rue that most of the symptoms '"hi~h develop in bovines 
are due to photosensi tization , \\'hen t he animals are kept under 
natura 1 condi.tion6, as a resul t of which they becom e ex posed to t he 
sun. Ho\\'ever , on e does meet " ·i th cases whieh d (J not seem to 
th r iw e1en though the.' are proteeted against t he harm f11l rays of 
the sun. I h a ,·e at the moment tiYO oxen (7017 and 7018) under 
experimental obserYation . Animal 7017 excr et es souHm·h a t more 
porphyrins than animal 7018 . \Vhen both are protected against t he 
suu by stabling, animal 7018 puts on \\'eight and looks a magnifice nt 
animal; 7017, on the othPr hand , is not in good condition. It would 
seem, t herefore, t hat in the case of ox 7017, the presence of t he 
porphyrins may h aYe a gen eral h armful effect. It is, of r:mnse, 11 ot 
possibl e to say t hat thi~ animal is othen Yise completely n or mal. The 
auimal h as ho,YeYer, heeu te~ted and foun(l to be nega t i...-e for 
tuberculosis an(l there i;; no clinical eYidence of any other 
abnormalitY. Both tl1e."e animals h:tTe at t he momen t rather 
puzzling r.ed count~ IYhen t h e,v were examine<l ha ematologieall y 
during Februar~·, lH:lR. I OL...:. h:HI 7·0 million re rl r·ellR per c.mm., 
and 7017 had 5·G million s ]Wr c .mm. In August , 1938, 1018 h ad a 
eount of f) · () million a nrl 7017 of 5 ·0 million . In Dece111 bPr , 19:38, 
701 8 had 4·4 milli on an<l 7017 0 ·7 million r·ells per e .llllll. 
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The aJliuwl8 an• <lclmitte<lly lwiug ke1Jt uucler rntlwr abnormal 
conditions . Tlwy rlo uot gd any exen-i,;e at all and green food is 
not regularl,r available. If this may be a factor which i,; at pn•sent 
intiuenciug the blood picture is not rlefi.nitely kno\nL 

Eouti< .. (HUG) pointed out that the r:a .~es of <·uugenital bovine 
purphyrinnria occ1.ns iu the male in 77 per cPut. uf case~. T n man also 
the gTeat majority of cases are male~. It 11oul<l spem ;1,; if there 
mu~- he a parti.al sex limitation in this condition, hut it is certainly 
not ~ex Iinkerl in the ordinary way, <h in :-;outh Africa fivp l'ases 
in heifers are knrnYH. 

(hot·,. 2. - Sr-roLnTIOHS Hn.J. 7.-)97. 

This bull was hriefiy reft·ned to by FoUJ·i•· and Hoetti (1939). 
This is an animal shcn~·ing marked lesions of photosensitization . 
\\-hen the skin lesions wen! fir.~t seen, their l'nuse 11·a' not known to 
tl1e farmer and no attempt IYas made to protect the animal against 
the sun. The lesions 1n•re tht-refore of an acute nature. There is 
marked reddening and in places mme m· less raw surfaces are exposed. 
The lesions are very extensive Ol'currinp: on th e skin of th e haf'k and 
t•xtrnding- over large ar(•a,; of the thorax on earh side . (See Fig-. f). ) 

Fig . 5.-Thc suspectt•d bull 7597 shc"·ing lesions of photosensitizn t ion . 

The teeth of the animal are, ho1vever, not discoloured, or if 
there is discolouration of the teeth this is so slight that one cannot 
recognise it definitely when examining the teeth in the ordinary way 
with the naked ew. vYell marked discolomatiou of the urine is also 
absent. The por:phyrin excretion :iu the faeces is on a low level, as 
compared with the affected ca~e~:< in Group 1, but definitely higher 
t han in other boYines " ·hich are dinicall.Y normal. [Total daily 
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porphyrin in uases in Group 1: 70](i , J gm . : 7017, l·G gm. ; 101~, 
· 8 gm.; bull 7097, 11·291) llli-.\'Ill; clinically uonnal boYines Yary 
from 0 utgm. t.u 8·9 mgm., but the ;tuinwl 11·hich hns S·l:J tngm. j,.; 
r e latt>cl to porphyrin nuimals (see Uroup l , :::'\o. 10:!2) j. Uroporph;yrin 
t:o uld not be fo und 1n the urinP and at thi~ fi tag-e it .is ,,ot r l ear if 
the absence of the uroporph.n ·in may t-:\pbin t he :Jh;;ence of <liscolou­
n:ttion of t hP teeth nnd thP urin e. 

\Vhen I he<1rd that a t:ertain farmer had this anim;d sho11·ing skin 
l esions and " ·hen l heanl that t his 11·as :1 shodhont bull, it was natural 
to look for a co1nmoH ancefitrv bebYeen this animal ancl the S\l"aziland 
,-; hortlwrn bull , ~o. IOh. ·Knowing th;~t bull 7010 \YUS bred in a 
herd in ,,·hieh t hP imported bull Ro)·al Heg·ent wns used as a sire, 
I wrote to Ow o11·ner of hull 7597 and amongst nthers T askPd him 
if this bull had an:-· Royal R egent blood in him . H e repli ed t]wt 
t he ,;ire of the bull is Fnin·iew Ho:val Rep:t·nt IY. This seemed very 
satio:fador~· as it 1ras inft-ned that " H o.1·al R eg-Pnt .. in the nanu• 
1-'ainie,,· Uoyal H egeu1 L \' , must he eYirleuce of some r elationship 
betlreen t his bull and the importecl hnll, H o.n l Regent. In consulting· 
the herd book in order (o confirm this it '""s imnwdiately seen tha t 
the bull , Fail'l' il:'ll' Ro.Yal R egent l r , \\'<IS sin:cl Ly <l ii (Jt her importt>d 
bull. Pitsford Abbot 232606. ( 'onH"([U t> ntly there iR no South Africart 
relntionship beh1een him and t he bull Hoyal HegPni. It 11·as there­
fore necessnry to make a pninstahug sea rc-h for any l'ommon aneestr~· 
b~· cousnlting thr shorthorn lwnl hooL. '£h e results of thiR exami­
natiou a.Te : -

t 
Ballechin Hoan Ho;;e hY 

Victor C'hief 821)::2 · 
g.d. Scottish Rosebud by 

Scottish Archer 59893 

I 
Pitsforcl A bhot 23260G 

I 
Hi(·kford Haider 11!>-1-74 

I 
Coll.1·nie Ho:val Reg-Pnt 148040 

I 
Master·strokP 1:268:20 

I 
~lax of Cl unit· 11 24SI 

I 
Douglas C'onnnodore 10£'>2f> (i 

I 
Jim RiilP.Y H!l200 (1907) 

---~--~ 

Avn nclale 9408!) (1!)055 

ggd. R ed IJosPbud l;;t by Gur I' P-'PIIrl +G4Gl 
Red Rosebud h~· Borough M!'rnher 301Rf!, 
Rosebud by N"o1·el i:>i. 34029 . 
Rosebud 1st (1879) by lhphthong 17681 (1RUO) . 



BOVINE CONGENITAL POlU'HYRINURIA AS A RloCESSTVE CHAHA CTER. 

'Ihe first common ancestor brtween the bulls Royal Regent a nd: 
Fairview R oyal Hegent IV therefore io the bull Gravesend 464GL 
If we, however, work backwards from Rosebud 1st " ·e find: 

R.osebud ] st i& t.hr dam of Rosebud by Sir Christoph er. 

Rosebud is the dam of Hoan Hosebud by Boroug-h ~£ember. 

JWan H o~e bud is the dam of Roan R osebud 2nd bY Gravesend 
46461. . 

Roan Ro~ebud 2nu is t he rla m of Roan l{osebud :'lrcl by Prid E> 
of Aberdeen G1484. 

This e:;tabli sh es a £urther common a nce,;try between th e t wo 
bulls. This will be dearly seen if r efer en ce is ill'ade to the pedigr ee 
of t h e bull R oyal R egen t already recorded earlier on. 

The bull Hoyal He~Pnt j ,_ four gener~tion s remoYecl from th e bull 
Gravesend and the hull F<1ini t' W llo.ntl H egen t is som e L2 gen eration & 
removed from the bull GraYPSenrl and 14 g enerations from !.he cow 
H osebud the 1st. 

It is Yer~· i nle rc:;ti ng· to be able to r~t abli sh t hi ,; comm on ancesh~· 
and it is of r·our..:e po~s ih1 e that the r eccssiYe porphyrin gene may 
have been su ccPssfully transmitted through nll those generations . 
It J S, ho,YeYPI·, ito pn>of t hat any of these ance~tors "·er e affected 
C<1SPS (rr) or f' \ "f' ll ,·a rr iPrs (D1") o£ the porphyr in g-ene. In a breed 
like t h e shor thom or a ny plHP hreed of r·attle, it is obYious that OJH' 

mu o;t eYentua lly anin~ at a common ance:·tor for anv two a nim als i f 
on e goes back far <> nough. All that oue ca n ,;ay i .,; t"hat thi s eommou 
ancestry may nfford a possiblP clue of the mnnner in "·hich t h e 
porphyrin gem' h as been tran smitted. In this connectio n one should 
also bear in mind t hat th ere is no definite eYid ence th nt the hull 
R.oyal R egent 122G49 is a e:nrier (Dr. ) of t h e p orphyrin g·ene. He 
is i mplicaterl hy infer en ce, as the porphyrin carriPr hull 701 0 and 
the bull whieh \\"a ::; preYionsly u sed in the R"·a zilancl herrl "·prr ou t 
of t h e_ sam e original h<.!rrl in " ·hi eh th r hull H.o)·a l R eg-r n t was ltsr d 
as a SJTP. 

H the bull Hu~· al H egeJ,t ;1;1d the bull Fain·ie" · H oyal H egen t IY 
,tctu.dl.\· tli rl in hPrit thP TPr·t·· ~~iYP g·pnp hom a r f'nlOte common 
a ncestor on e is he re faeecl with a uw:st extraorrlinary t·oincirl ence in 
tha t this rare unon1aly 1\-as int roduced into Soui·h /l.frica along b nJ 
separate hut r elated hloorl lines ~md that in th e case of the l{oyn l 
U.eg·en t blood line elinica l enses appear ed as n r esult of accidenta l 
elose breeding. Th e clam of bull 7097 is not a reg-i,.;tpn>d cow a nd 
up to t h e present J haYe n ot been able to fi nrl out wlwre sh e may ha,·r 
obtain ed thP r ecess iYe ch ar acter. 

" Royal llegent " in lhe name Fairvi e'" Royal J1egent IV was 
used becau se of th e r elationship of the bull to its anr·Pstor Colly ni e 
Roy al Regen t- hut " Roy al R egent" in Colly ni e Hoyal J1egent, I 
am told is pure coincid ence a nd " ·a s not d eliberately u sed to indicate 
a r elationsh ip lwh.-een t h e hull s Roy<ll H eg·r nt n ncl C'oll~· ni r H oyal 
Hegen l. 
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G!WCPS a AXD 4. THE 0EDAltA CASE .\XD THE L ,\])YSmTJI CASES . 

'fhe Oedara case was described h.\· Fourie and Himington (HJ38). 
Flig-ht (J938) described t he occurrence of t he condition in two heifers 
(Lady;;lll ith cases) . I am i ndebtt>cl to him for a versonal communica­
tion t.:oncerning their history . A dinil'ally uonn<tl reg-istered 
Friesland Bull Kamnatie Charles \\'US used as a sire in the Laclysmith 
area for a number of years. He ~ometimes sen·ed his o"·n daughter~. 
The two affected heifers are his grandclaughtPr:i, out of hi;; O\\'Jl 
daughters. Both the dams are clinically norm al. Those of his othe1· 
descencla n t::; which were aYaila ble for examination ,,·ere found to be 
clinicallY normal. A full sistPI' of onP of t he affected heifer,; is abo 
dinicall~- normnl. These cases constitute further eYidPIH'e of t he 
J~ecessiY; n<~ture of t he charadt>r . (See Fip:. G. 1 

Fig . 6.- The Ccdara case (rr.) with well gro 11·n ca lf (Dr. ) . 

It would be surprising if one cu n not establish a common a nl'ec;try, 
by a caref ul study of the ancestorr. of the Cednra •·ase au<1 that of the 
Ladysmith cases as hoth these are Fri.e,;lands . Thic; indt-ed is the 
case, nud here also, as in the case of the two shorthorn gToups, tlle 
common a ncestry may possihly indi<'ate hmY the recessive' dwractt>r· 
has been t ranslllitted , but one cannot aecept it as proof that that i~ 
t he case . The common ancestor is tlw bull Albert ] ;lO(iH. He is five 
generatious removed from th e Cel1ara ease (rr) and fo ur generations 
from the carrier bull Kamnatie Charles (Dr) both on the sirP and the 
dam side of the dam (De Goede Lnao;te) of the hull K:1muatie Cha r·les. 

Alberta in t ht> name of tht> bull Alberta Holand does not­
necessarily indicate .\ lbert 130GH blood. Albert a is merely a prefix 
used by a particular breeder. 'l'his comrnon an eeRtor may or may 
not contain thP recessive porphyrin c:a.rrying· g·t-ne . Shonld on e get 
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other cases in which the Alber t blood shows up so prominen tly one 
wou ld have reasonahle grounrls for suspecting it a ,; th e carrier of 
this abnormal faetor . 

The a nc('stry of the Cednra case I S : -

Cedara Ria 4th K o. 177- Cerlar a ease­
l 

I 
Cedara Ri a 2nd N o. 113 

I 
Ceda ra J etzke 2nd 

I 
Ogden H all d) IJert a. 

I 

I 
Cerlara Joe 
_ I_ 

I 
N elsrust Commodore 2nd 1707 

I --1 
N elsrust Be a tty 2nd 

I 
.\.kke III 1902 

I 
.-Ubert II 1247 

119 / 266 F .R. S.K . 

I 
Akke II 

I 
I 

.\.lber t 13QGH 

The extended pedigree of t h e h ull Kamnatie Ch arles , kindly 
supplied by th e Secretary of t he F r iesland Breeder s Association , 
Bloemfontein , i.s : -
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A t t lw prest•ut time there is this ext r aonlinary fact , that bovinE' 
congenital porphyrinuria has been found in four diffe1·en i groups 
of c:attle in ~onth Africa. (For tbe moment [ am assuming thnl 
bnll 7597 j, a g enuine ease of thE' conrli.tiou . ln the absence of 
r eliable sbndanls of quantitatiYe porpbyriu Pxnetion in a sufficient 
number of nonnal animals , !he final proof 1uu~t he furni shed by 
hr·eeding- exper im eut:s, a head,- <·omme nce<t, unles~. of c·ourse, t hi ti bull 
shoul<l proYe to bt• sterile, a1. eYentuality whieh is not unlikely. ) 1'\Yo 
of the group~ <Ht' shorthorns, in ''"hich it h as beeu possible to establish 
a common ancestry , albeit a remote <.m e. The oth er two group~ 
are Friesland,; anrl hen .. a commo11 ar.res!ry appea1·s within lhe fin-d 
fh e g enerations. All hough Lhi,.: i, the c:a,.;e, a conclusion a t this 
stage that the co nunon ::~ncestOI" is the rarri t>r of t h e porphyrin 
gen e in the g-roups or shorthoi"ll :. <Uld Fr-iec.lancb concerned is 
premature . 

It. is , ho"·eyer , Yer y rPtnarkable tha t so many of th<,~e cast·~ 
should he fonncl in South Africa :mel not in t he yarent s tock in 
Ureat Britain and Holland. ~I.v 0\l"ll opinion i:; that t here an· 
certa in to he rases in th ose conntrie:::, hu t th ey remnin u tn t>r og-nised. 
:U.r :saying thi,; I do not m ean to ro1ney that Yeterinaria ns in Smtih 
A {rica are better or more at·t· uratP obsen·e rs tlwu tlwi r col.leag-ues 
in Great Britain ancl Holland. b,d the reason almost <"edai nh· j, 
to be found in the difference of climate in Sout h Africa and that of 
Holland and Cl-rt>at Bri tain . In Sonlh Africa the in tense ,;unshine 
throughout the _,·ear is rt>spousible for marked lesions which develop 
because of the photosen siti:~.ation in the porphyrin :mimal , and also 
for the fad that such anim als do not llu·iYe . Suc h abnormalities 
force the 0 \1 ner to seek profess ional a (h-icP, wher eas in Europe, tht> 
lack of intense sunshin e will not produce lesions a]}(l <li:;t urbanceR 
to the extent they are see11 in South .A.frica and the cases may , 
therefore, never he broug-ht to the notire of Yeterina i ians in thoRE' 
r;ountries. -

SU~DUHY .1:\ll ('osCl.L"SIOSS . 

l. Jn matino· :1 bull (7015) hein"· n t·aJTtl'J" of t he poryhyrin 
g-eHe (Dr) to ten'"'uurelated heif~r;; . R 7-~IIYE'S " ·erE' pro<luced . ThP,:;e 
are all clini call_v normal. This is reganled u~ eYi<len ce that th< .. 
inherited c-haracter is not dominant. 

2. In mating- bull 7015 (D r) to his own <laughters the result" 
nre (a ) 701!) had :l normal cahes . 7019 i .- therefore p roba bly a])])_ 

(u) 7021 barl :! l·ah·es . 'l'h e first calf suffered from congenital 
porphy1·inurin. The second l'al£ is n ormaL She iii therefore :1 

carr ier (Dr). 

(c) 702~ had 3 calves, two are normal, the 0r-d i s a case or 
pin ktootb. ShP is therefore undoubtedly a cani er (Dr). 

(d ) 7023 is an afft>decl heifer (n). She had one cal£, also an 
affected cas<' . 
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(c) i1J:2-l i,.; IH>( a daugh i<-> I·, l, ui ,·ela ted to bull i()\;) thron).dt het· 
Oll'lt si n ' . S hl' lw tl <HlP <dfPI ' ii·d c:tlf, ili:Z>I, :tnd Olll' normal calf 
702!1. 'l'lt ii; Jl ormaL ca lf ll'<ts 11: ated i u Ite r o11·u fa 1 ht•r (hull 7016) 
:'tnd a nornwl t·alf 11·a s prodt l<' erl. j(J:2..J. is thPr Pfon• a carrier (D r ) 
:1nd lwr ealf 10:2!! m ay he Pii he r ('Ompl ntely nonual (])l)) or a 
l'<llTie r I D r ) . 

'l'h e:-;e rPs lllb indicate t hai boYiJJ.E' 1·ong-e ni i< tl porphyri nur ia is 
inht•rite cl :t s a I'P I' E'~s i Ye r·harad t>,·. 

:;. The reu·ss i1·e char<II'(I'J ' 11·:t.' p n,\,ah ly in trodul' te rl into i.he 
:-;\\·azilnnd hen\ hY hull ~o ·> us<·d ill· ilte o\\IIPI'. ' l ' lti .~ bull 11·as 
a ppare ntly n PYI'l' .u-;c>rl tJJI t h is 1)11' 11 da.ug· h te r,.; :11H! :1 -; t h P t'harai'!Pr 
is not dom in :lllt, no c:as0,.; 1n•re sE'P JI in thn t hPrd clurin p; t.h P tim e 
of his rc·ign . Tht · :l l'll hull. \ o. ltii ,-J 11as i)!'(•cl o u i of i h 1• ,;ame 
h e re\ a s bull. ::\o. ·> Th ey 11e re 1her pfore rl'la! ed :Jncl l'roha hl ~­
inhc> ri1 Prl tlw n•<· e-;s iY e t' l~:tr:u· i l'l' ho111 i lu• ~ant P -; irP. ih e hull H oy a] 
H egeuL Bull 101,-,_ "" ~ i hPrdon-· JJJ: !i Prl to re lait•cl fPll l<t l e.~ :;ncl 
11· it hin a reb ii l't·h -; ltort time . 18 c<t se.-; of t he condition ll'e r e ob..seJ'YE' U 
i 11 tha t l1 enl, ~~- hil s ! the hull IOFJ \\' :h hr•in g- wwd :I s :1 SJrP. 

(4) \V hPII lht- F riP.,Jan d hu ll T\:tnm ntie ( 'ha ilc>,-; 1\ ' :IK in bre>d t u 
l1 iK own da u g- ht e r~ 111'0 l':t. ,;e,; ol' t he• c·ondi tinn llt' l'f' ohse rYt'cl. '\'his 
hull. i s ( her e fore a t·arri('J' (Dr) . H P is rPlntecl to ;, gr:1cl P }'riP~ l nnd 
co11·, S11fte ring· f rom lht- l'onclitioll ( 1'1') (Ct•dar:t ('ase) . 
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