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Tar first known living cases of bovine congenital porphyrinuria
were described by Iourie (1936) from the clinical and pathological,
and by Rimington (1936), Rimington and Fourie (1937}, Rimington
and Roets (1937) from the bio- chemical point of view. Rimingion,
Roets and Fourie (1938) presented certain details concerning the
quantitative excretion of porphyrins in titese cases, but at that e
the authors felt that the data were incomplete and the results
reported in this paper are inten :d to be supplementary to those
previously presented.

Fischer, quoted by Schumm (1919), found 17 gm. to -5 gm.
of porphvnn pigments daily in the arine of Petry “when he made
the determinations during different months of the year (November
to Ilebruary). Schumm (191J) examined the urine of Petry during
the summer and during the winter and found more or less the
same amounts (circa 0-4 gm.) on both occasions.

Beyond this very little seems to be known concerning the quanti-
tative excretoin of porphyrins in congenital porphyrinuria in man
and animals. Recently, however, a good deal of work is reported
concerning the quantitative determination. of porphyrins in the case
of normal humans as well as in cases of man and animals suffering
from various diseases, e.g. Dobriner (1937), DBrugsch (1938),
Rimington (1938), Grotepass (1938), DAMertens (1937), and Roets
(1938). In these papers notable advances are recorded concerning
the methods emploved in order to determine quantitatively the
porphyrins excreted.

In this paper the authors intend to record results concerning
the quantitative porphyrin excretion during different times of the
vear by bovines suffering from ((m(renltal porphyrinuria (Pink
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PORPHYRIN EXCRETION IN BOVINE CONGENITAT PORPITYRINURIA.

Tooth), and at the same time data are presented concerning the
relative porphyrin excretion in bovine congenital p ohyrinuria in
a completely normal bovine and in apparently® normal bovines.

Durairs oF EXPERIMENTS.

The animals were maintained in metabolism stables on a daily
ration of 5 pounds veld hay in the morning and 8 pounds crushed
maize with 2 pounds of green food in the afternoon. The animals
were watered twice daily and the amount of water consumed was
carefully measured.

The amount of faeces passed and the amount of urine excreted
were carefully weighed and measured every 24 hours. The animals
were usually under observation for a perviod of 14 days, but deter-
minations were not recorded for the first 24-48 hours of the
experiment, as the animals were sometimes a litile bit upset when
they were confined to the metabolisim stables, resulting in some cases
in diarrhoea. During this 24-43 hour period they were therefore
allowed to settle down to the conditions of watering, feeding, etec.

Daily quantitative porphyrin de’rmmmatlons of faeces and urine
were made in the case of the known pink tooth animals 7016, 7017
(see I'ourte, 1936) in the same way as this was done by Rimington,

Roets and Tourie (1938).

On account of the low level of porphyrin excretion in the normal
animal 63834 and in the aprarentiy normal animals 7022, 7393 and
7356 a slightly modified method of dealing with the faeces and urine
was made use of. Before giving details of the method in which the
faeces and urine were actually handled, it is perhaps just as well
to give a brief history of these animals,

No. 6384 is a red heifer entirely unrelated to *he porphyrin
animals, but the bull 7015 (see Fourie, 1936) whi  is known to
transmit the condition is being mated to her, in an attempt to
produce fnrther porphyvrin carriers for the study of the genetics of
conge:  al porphyrinuria.

No. 7393 1s a carrvier, being the daughter of a >rphyrin cow.

No. 7022 1s a daughter of Bull 7015 and thus possibly a earrier—
she has, however ‘ﬂleadv produced 2 calves from matings to her own
father, but both calves are clinically normal.

No. 7356 1s a heifer and one of the two calves of 7022

The last three animals (7393, 7022, and 7356) are therefore
listed as apparently normal as one certainly and two possibly may
be carriers of the recessive characler.

* Apparently normal is here used for animals which in some cases arc
actually known to he carriers of the anomaly, and in other cases for animals
which may he earriers, since they are daughters of the bull 7015 (see Fourie,
1937) which is known to be a carrier of “the recessive chr-~cter. A paper
concerning the hereditary nature of the condition as a reces ‘e character will
be published by one of us (Fourie) at a later date.
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[n addition 1o these three wnimals 1o this group, o further
aninal was added, viz. No. 7097, Ile is a bull which s showing
very nmarked photosensitizailon on exposure {o the sun.  ilis teeth
are only s 101111\ discoloured it at all and porphy¥in excretion in the
faeces nd urine is on a low level. This antinal, however, huas o
rentote commion ancestry to bull TOIH and s at present being
regarded ax a very suspicious but »{ypical case of congenital bovine
porphyrinuria,  Confirnation of  1s ix being aw: ntetl p(mhnu the
resulis of cerfain breeding expertents alle(ul,\ comnienced.

Merimon or Desnize wrrtit Urive axp akrcres or NORMAL AND
PARENTLY  NORMAL ANIMALS, ETC.

U rine.

A representative sample of 500 coe. of uritne Trom each annmal
was colleciea ol the end of each 24 howr period. 1t was siored i
the 1ee chest and every 24 Lhouwrs an aliguot of H500 ¢, of that day
was added 1o that collected on previous days, until of the end of
four dayvs 2,000 c.e. of urine was available for examination from
each animal.  Acetic acld was then added ap to o concentration
of H per cent.. and the solution extracted in o big  ulcher-Steudal
confinuous extraction apparatus for 24 hours. The cthereal solution
was thoroughly washed o separatory tunnel with water contaming
potassium acetate. in order o remove the acefic acid and wny
soluble urinary pigments.  The water washings were, however,
rewashed with  fresh ether to safeguard  agein=t any possible
porphyrin loss.  Any porphyrin <o obtained 1u ether solution was
then added to the main ether solution confaining porghyrin <o
that the final ether solution usually bad a volume of a0 roximately

790 oo Prom this solution the porphyrins were frausferied 1o
acid solution by rvepeatedly adding to the former 10 tn 15 ¢.co of 5
per cent. 1TCT and <haking thoroughly.  Negutive fluorescence o

ultra violet Heht indicates when the cnd point hax been reached.
The entire acid solution about 30 c.o. in volume, was fransterred
fo a 100 c.e. separatory funnel, potassium acetate adde  ws before,
the porphvrins again shaken into ethereal solution ana the water
washings referred to above tepeated  The porphyrins from this
final solution, which was (\Ib])l\)\llll(lll]\ S0 ¢ volume was shalken
mmto H to 10 ¢.e. of 5 per cent. ITCT and the infensity of the 550
Band compared spectroscopically with o porphyein >l<m(l(1nl ot known
value o the usaal way.

Becanse of the small amount of porphyrin present in these
anitmals, two of them (one 7997 the suspected porphyrin sulterer
and  the other 6384, completely norneay were used  for forther
investigation concerning the presence of uroporphyvrin, by adding
acetic acid to. their ether soluble porphyrin extracted urine to a
conventration of 5 per cent. and filtering through « tmina absorp-
tion colummns, but no uroporphyrin could be defected by eluting with
dilute alkali.®

This method was devised and emploved hy one of us (Roets) in June (193%).
Since this article was written up in November (193%) Dobriner and Rhoads
(1932} independently used practically the sawe niethod to determine urinary
coproporphyrin in the urine of man.
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Faeces.

50 gm. of o representative sample of faeces from each animal
was collected daily in acetic acid. This was kept in the dark and
after 4+ duys the combined 200 gm. from each animal was extracted
in the usual way with acetic acid and ether.  The porphyrin was
trawsferred 1o H-20 c.c. of 5 per cent. TTCL (depending on  the
porphyvrin conteni).  This solution vas <shaken woith ehiovoform t)
remove soluble pigments and the copro-porphyring «+ ernined.

The handling and sampling of the faeces and urine were other-
wise carrted out as described by Rinngton, Roets and  Fourle
(L9538,

Resulls Obtained.

fraeces and urine from the two pink tooth amimals 7017 and
THIS were examined frow 9/11/37 to 19/11/37 and again from
14/2/38 to 24/2/38. That from the third pink tooth animal 7016
was examined frome 8 12 37 10 23 12737, Lhe results are recorded

.

im tables 1, 2 and 3.

In Iigs. I, [T and III the daily total porphyrin, daily total
copro-porphyrin and the daily total uroporphyrin, with corvespond-
g averages for the three animals 7017, 70018 and 7016 are
graphically preseuted.

The T and 11T serles isomers of coproporphyrin were sepurated
and quaniitatively determined in uwrine semples of 7017, 7018, and
i facces sampley of 7017, 018, 7022 (apparently  Hrmal, possibly
A carrier) and TH97 (suspected pink tooth huily ¢ de 1 wonge the
method deseribed by Rimineton, Koets and Foure (1935, .\ portion
of urine and of faeces excreted during a 24-hour period was {aken
for this purpose.

Analyvsine the fioures presented in Tables 1, 2 and 3 there
R 28 2 1 ,

does not appear to be a consistent relationship between the daily
porphyrin excretion and fotal da - faeces or urine ou ut.

In the case of antmal 7015, in which the greatest porphyein
excretion 1s recorded there was, after an initial rise in porphyrin
excretion, a steady decline for the first few days after the animal
was placed 1n the netabolism stuble (admittedix  wder completely
different environmental conditions than the animals were used to).
Thercatter and until the completion of the ten day period the
porphyrin exeretion steadily inereased, this being mainly due to an
tnerease o the copre-porphyrin, as the wroporphyrin Huctuated
irregulanly during that time.  This examination occurred dorine the
early sumnrer.

When the antmal was again ecomined for ten days daring the
late summer, there was again an initial porphyrin decrease. but
this tome more vegularly progressive than (he previous (inwe, in
spite of o somewhat marked incerease in the woporphyrin al times.
Subsequently,  however, the  porphyein fluctuation  was  rather
irregular,

In the other two animals (7018 and 7016) the porphyrin excre-
tron Huctuated widely and irregularly from day to day.

372






ENITATL. PORPHYRINURIA.

x

IN BOVINE CONG

XCRETION

PORPHYRIN

c06°L

6-61 7 E£1L8-0 LEGL-0 9¢LO-0 L68-0 65¢0-0  8L9-0 | GLTG 80¥L-0 7 GL-6 TTHDVEIAY
S _— S — — |
0-L1 §09L-0 E86Y -0 0F99 -0 GLR-0 §re0-0 €PL-0 016°L 0¥¥9-0 0-L 005’6 7 TTTUUURE/G
0-81 | §0L8-0 $E8L-0 6L80-0 a8 1 1LG0-0 ' L9R-0 099°9 £9eL-0 G- L 0L9°6 i Tge/g
8-91 i 1106-0 69Z8-0 TELO-0 E¥T1-1 F9L0-0 - LEB-0 08¢°9 QH9L-0 ¢-6 0 3 | rree/s
0-c 9956 -0 GeLR-0 [6L0-0 EFT-1 [LLO-0 Pil-1 0262 F86L-0 0-8 Oou 0 [oeeerorge/e
0-9¢ ) 668L-0 Or1L-0 6¢LO-0 vl6-0 $9%0-0 890 00€'8 9L69-0 0-8 cn@wh 7 TTURe/E
¥-¥l 9TLE-0 0§L8-0 )0 9890 #6800 PLé-0 08€Y I -0 G-6 3 ot .wmxﬂ
0-¢e £§96L-0 P9EL-0 by~ 9110-0 epre-0 096'91 ovud -0 0-21 o 2 | ege/e
v-¥l £618-0 [¥EL-0 ce90-0  FI6-0 1190-0 LY8-0 06T°L 0869-0 0-11 0089 Tge/s
8¢l 02€6-0 60780 [¥60-0 LE6-0 6660-0 L6¢-0 0¥0°01 0¢8L-0 0-01 098°L CUge/g
¢ 6¢ 08160 TLYR-0 6LG0-0 989-0 10900 7640 0Fr's 0LO8- 0 0-¢1 08€°g T "8¢/¢
S S NP e i . U .
gI-L1 eIee-0 G866 0 8L40-0 680- 1 £6E0-0 1 E¥9-0 [gEPC GRYG-0 9FF - € 9+9°L T TEDVAEAY
0-6 96L9 -0 086¢-0 9I80-0 P16-0 $L90-0 £¥9-0 086’8 90%4 -0 ¢-8 09€'9 TrLg/ 1
¢-81 9ePE-0 £64¢-0 £E80-0 FI6-0 0490-0 F1L-0 0116 E¥61-0 Ge1-€ 0186 C e/
¢L-61 E£L8E-0 ¢608-0 81800 &rl-1 16300 9890 091°L Y9¢e-0 £90-+ 0189 creeeae/TH
¢e-91 CLRE-0 BUEE -0 L190-0 EP1-1 9€¢0-0 [L0-} 00F°¢ Goll-0 W 0-€ 0pL'S S Le/Ta
GL-06 00€6-0 9e8E-0 PLYO-O &1 [060-0 [LL-0 006°¢ GCeE-0 “ € 068°L e .bﬂxZ
¢L-1¢ 8LOG-0 9910 91+ -0 98¢ 1T 0€10-0 68F-0 GEC'e cEel-0 8- 1 0148 R A YA |
CL-L1 ' E861-0 9¢e1-0 LEPO-0O cri-1 06100 9LP-0 000F 96ET-0 cqe-1 019°8 s Le/ 1
0-<I 'oehre-0 1061-0 1¥¢0-0 EPT1-1 £020-0 6V 0 0€LF 8691-0 961 01L°8 e/
0-L1  ¥99%-0 @BI1F-0 8H0-0 | FI6-0 $920-0 §-0 0LG¢ 8I6€-0 8-€ 01€°01 e/
CGL-CL | 969¢-0 89€€-0 8ZEO- 0 ﬁ EF1-1 6810-0 PIL-0 0F9°c 6LIE-0 LG-¢ 0188 eeg/m
i i : - - e
I o ‘ | !
r | “wid ut 00 901 wd w00 0T Cowus 7 “wd 001
s i ‘ P08, | Jod "8 [e10], 10 "B oo ur | ®07, rod B g ur
L :r;.:;. ! .Em; u - — - oumpo A 7 o R L LLoRY
|t | ~todoadopy | wdyd i AR(]
ajeIu] T .ma;., -1odoado] TNIMAHAHOdON ) *NIHAHIHOIOHAO)) *NIMABAHOd 0"
RERLRNY 7 ?:tiw T®I0T, o . o . 7 S . R

|
m

g0

("QTOL Puraog))

o ATV Y,

/¥G€2
/$3-35
/ae1¢
/1508
/0E-61
/6181
/81-LI
/L1-91
/91-¢1
/e1-¥1

/6181
/81-L1
/LT-91
/91-¢1
/e1-+1
/P1-81
/€161
/2111
/1101
/01-6

374






PORPUHUYRINURIA,

CONGENITAL

IN BOVINE

EXCRETION

PORPHIYRIN

43 143 1 04 8

L < L n L

R T T

e e — -0
- e
JR— il
20 3
I asoin :
B e At T h i LELRE LI CEEECreter | I L L L T 3
Covusaasosal gosous s A §ecrincansnss T o Smrae 3
L& s zeeeredy 1 I porewezed G-
[
3
t v0 F
“d"04M} 210 L 9RIOAY =~ = =~ - T O IRIOL sereceenniiens Lo0
3 g “04d0D JR10 L IFRIAY »vmuw wuwwuns ‘droddo) ejoy ~ — — —
‘d B0 L 2BRIaAY Ponsouauooses oy 4+ 0sd6D R10)

i q:__,/::

‘BE6L/T/PT P
“sAeQ

RER N

LEBL/V/61-6
‘sAeq

=== -
_ r 1 T

D i hCETEREEEL R Sty MU
O

00000000000 pPEoI0E600OVO0M

soce

[
il
[
|
|
o — =4

o aiatien B
- .

< g

mieatis: FUSPRSPPNNIRNDIRUDIRN | RSP

cooooosuo

-

PRSI

‘d 01 (830 3deldAy —— — - - ---

T 0d() [BIOL rerreaaeanas

0000000dnova0sBEuBSH

.20

+-€-0

i
-

T
w
(=]

T
©
)

T
~
(=]

@
(=]

‘d "04d0D) |e}0 | IBRIDAY waxrws L a Aty

‘doidop jejo) - — = — —

‘doin + 01do) jeo] adeiaay eoo000000°0e 40U + "0udo) jelo L

}Lootiiaog]

)

‘SWH ut upAydiog

376

)
<



Porphyrin i Grris,

P. J. 3. FOURIE AND (. G. S, ROETS.

e, 11— Bovine 7018,

Total Copro. + Uro. P, eeascocassacAverage Total Copro. + Uro. P,
1] == — —~Total Copra. P cever<inunes Average Total Copro. P
1 eerveneen Total Uk P ceeemmm Average Totat Uro. P
s >
1.7 o-—— !
o
1 i b —=©
1.8 i -4 |
X i
L ?——
189 [ SO PO Ep [PPSR
' i
1 |
.44 ! k 9
1
b g !
13 ¥ 1 o d b
s 1
1 i
L.d
q
]
i
4
0-4
62 4
02
o1 1
v —~ — — - v v — —r
i 2 3 4 5 6 1 8 3 10 t 2 3 a 5 6 7 8 9 10
Days. Tays.
8-19/11/1937. 14.24/2/1938,

817



PORPHYRIN EXCRETION IN BOVINE CONGENITAIL PORPHYRINURIA.

Tanre 4.

Ratio Copro [: Copro 111.

No. ‘ ‘ Total ‘ Copro. Ratio
of Date. Material. ‘ Copro. ( Copro. 1 ‘ 111 (‘ of Copro.
Animal. | inmg. @ M€ in mg I: III.
. ' - ; i
!

7017 ‘ 18-19/11/37. | Urine........ 525 ‘ 45-0 225 1:0:05
7018 | 18-19/11/37. | Urine........ 18-75 ! 5.0 | 2-52 ‘ 1:0-167
7017 ‘ 23-24/ 2/38. ‘ Facces....... 41-0 375 ‘ 1-68 1:0-04
7018 23-24/ 2/38. | Faeces....... | 22:5 1+ 20-0 0-765 1:0-038
7022 24-25/ 6/38.  Faeces....... — ‘ 0-105 0-065 } 1:0-619
7597 24-25/ 6/38. | Faeces....... | — o 0-238 ‘ 0-30 1:1-261

|
i
!

It is perhaps worthy of note that both the arimals T017 and

7018, which were always under observation at e same time,
excreted porphyrin at a much higher level when « mined during
the late summer than was the case during the ea summer. It

is not considered likely that photosensitization may have been the
cause of this, as the animals were only exposed for a very short
time to the sun, when they weie driven from o siable to the
other. That the change In the season may have been u factor.
cannot be definitely stated. Tlowever, it seems probable that seasonal
variation was responsible for the increased porphyrin excretion
during the lute summer, since a change in food w-- certainly mnot
a factor, as the two animals under conditions of sta” ng were given
the same food on both occasions.

This higher level of porphyrin excretion in animal 7017 during
the late summer was not so much due to a greater urine volume as
to a greater porplyrin concentration, whereas in the case of TOLS,
the concentration of porphyrin in the urine was more ¢ less the same
during early spring, but as the total volume of urine was markedly
increased (average daily output early spring -5,438 c.c.. average
daily output late summer -9,272 c.c.) the higher uro-porphyrin
excretion was definitely due to this greater tot  urine output.
However, 1in the case of the faeces of bof animals  the
concentration was definitely lhigher during late summer than
during the early spring, whilst the faeces weight remained
at more or less the same level on hoth occasions. In order
to eliminate the possibility that an experimer 1 error may
have been responsible for the higher values obtainend during the late
suminer, new standards were made up and determin.  ons were made
in duplicate, when it was found that the results corresponded in
both instances. Whether this seasomal variation in the porphyrin
excretion can satisfactorily explain the uneven di ‘ibution of the
porphyrins in bones of affected animals as described by Fourie (1936),
18 a point which cannot at the momnent be definitely settled from
the available information.
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In working out the ratio of total to copro-to uwro-porphyriu
excreted from the daily averages (see Table 5) during the periods
of 10 to 14 days the figures obtained arve strikingly constant viz.
approximately 10:9:1 for the three animals 7016, 7017 and 7018,
There 18 however a deviation from the constant in the case of
animal 7018, during the period 9;11/38 1o 19/11/38, when the
ratio 1s approximately 10:3:2. This deviation ix due to the except-
tonally large volume of urine which was excreted by this animal
at that time as compared with the volume of urine excreted by
this animal subsequeutly, and as compared with the amounts
excreted by the other two animals.

Tanre H.

Daily Daily Daily Ratio op—
Average | Average ' Average o o
Na. of Date of Total Total Total
Animal. R Por- Copropor-  Uropor-
phyrin phyrin phyrin - Total. Capro. Uro.
in gm. in gm. in gni.
|
7017 1424, 2/38...... 1-655% 0-1478 10 g-1 109
017 9-19,11 37...... 0-8627 00782 16 9-1 0-9
018 14-24/ 2 38...... 0-8713 | 0-0756 14 9108
7018 91911 738...... 03513 ;! (0378 10 84 16
7016 R-23 12 37...... 0)- 2888 0-2655 00424 10 -2 0 1-46

The uverage coproporphiyrin concentration in the urine of the
normal auimal 6334, which is not in any way relafed to the congenital
porphyrinuric wnimals, over a period of 8 davs 1z 056 mg. per
2,000 c.e.oof urine. This is a little higher than the concentration in
normal humun urine ax determined by Grotepuss (1933), who found
the concentration to be 02 mg. per 1000 c.c. in 10,000 litres of
urine. In man the total average dally coproporphyrin excretion
over 9-day periods 13 306 to 376 micro-grams (Dobriner, 1937).

The figures obtained for the normal animal 6334 over an 8-day
period ure: (a) total daily average coproporphyrin exereted i the
urine—-056 mg. per 2,000 c.c. and (H) the total daily average copro-
porphyrin exereted 1n the faeces— 056 mg. per 100 mg. When the
excreted porphyrin of the apparently normal animals Nos. 7022 and
7393 (both being related 1o congenital porphyrinuria animals) 1s
compared with that of the normal animal 6384 (see Table 6) 1t will
be seen that the concentrations of coproporphyrin both in urine and
faeces are shightly higher viz. - -

T022—urine, 066 mg. per 2,000 c.c.
faeces, 11  wmg. per 100 gm.

and 7393—urine, -069 mg. per 2,000 c.c.
faeces, 105 myg. per 100 gm.
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PORPHYRIN EXCRETION IN BOVINE CONGENITAL PORPHYRINTURIA.
TaBLE 6.

Showing concentration of coproporphyrin in faeces and wrine of one
normal animal (6384), of three apparently normal animals

(7022, 7356, 7393) and of one suspected case of Pink Tooth (TH597)

Fakces. URINE.
‘ ‘ i | T
No. of Animal. Date. } Copropor- ‘ | Copropor- Water
Weight phyrin . Volume phyrin Intake
‘ . in gm. mg. per | in c.e. mg. in | in
i 100 gm. ' 2,000 ¢.c. Litres.
7022, ... 16-20/6/38 ‘ 40,880 0-102 7,790 0 0-058 0 358
| 20 b33,200 ‘ 0-116 N 0-072 37-6
Daily Average... | 8,231 ' 0-110 i 0-066 | 8.2
TN ' 26,140 0-144 DT 0147 33-4
‘ 41.420 0-15 N 0-08 472
Daily Average. .. ‘ bo7537 | 00147 0-11 8-96
6384........... ‘ 26,430 0-053 0-06 21-6
16— 19/7 /38 ‘ 19,050 0-058 0-051 29-4
Daily Average... | 11-19/7/38 5685 | 0056 0-056 6-4
7393, ‘ 1115, /7/38 28,230 0-111 | 0-053 24-6
15-19; ”7/38 | 26,300 0-098 0-083 43-0
Daily Average. .. ‘ 11-19/7/38 ¢ 6,059 0-105 ‘ 0-068 8D
7356, .. ... ... 13-19/7/38 18,640 ‘ 0-058 0-073 + 40-0
Daily Average... - 3.107 0-058 | 0-073 6-7

Whether these values also fall within the limits of normality
1s not known at the moment.

Animals 7022, 7393, 7356 and 6334 were originally included in
these experiments as a group of mnormal controls but when the
po  hyrin values of three of them were found to be higher than the
completely normal animal 6384 which is not in any way related
to porphyrinuric animals, we began to doubt if their porphyrin
values can be regarded as normal. This 1s most unfortunate as we
now have values for only one normal animal (6384). Ilowever, we
hope soon to have results of al least 8 normal ani als, which will
be examined at different times of the year and it is only when these
figures are available that we shall be in a position to state what
the quantitative porphyrin excretion in the normal bovine 1s.

Animal 7356 (known carrier) was also examined but as this
animal had rather a profuse diarrhoea at the time of the examination,
it is not used for purposes of comparison, as the digestive disturbance
may possibly influence the values obtained.

In the case of the suspected porphyrinuric bull 7597 showing
marked and continucus photosensitization the po 1yrin excretion
in faeces and urine is at a higher level than in the normal animal
6384 but very much less than in the undoubted pink tooth cases.
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The ratio of u)]nn]mlph\nn 1 to coproporphyrin 11T (see Table
4) In faeces and urine varies from animal o animal In man
Grotepass (1938) puts ﬂle average ratio of ithe T to the | | sertes in
normal human urine ax 96 : 87,

Calculating the coproporphyrin f11 concentration in the urines
of T0I7 and 7018 excreted during the 18th to the 19th November,
1937, when the examination was made 1t amounts to 0-111 mg. per
100 ¢.e. and 0-092 mg. per 100 ¢.¢ respectively.  This is much higher
than the daily average total coproporphyrin concentration of 0-003
ne. per 100 .o in the urine of the normal animal 6384 (see Tuble
. This suggests that the affected animals excerete inereased amonnts
of both copro I aud copro T, hut unfortunately we have not bheen
able to establish this definitely as ap to now it was not poxsible 1()
determine the presence of these pignients in faeces and urine of
sutlicient number ot normual bovines when the same animals are
examined af different periods durine the vear.

SUMMARY.

L. In addition to the daily fluctuation in the amount of por-
phyrin exereted, porpbhyrin was found 1w le excreied at a higher
level in two affected animals during the late summer than during
the early =pring.  This was found to he due to a greater porphyriu
concentration in the faeces and urine than to an ipcreased amount
of tueces or urlne.

2. When quantitative porphyrin determimations were made over

a period of 10-14 days and the daily averages caleulated, 1t was
found that the ratio of uro- 1»111~' coproporphyrin {o coproporphyrin to
wroporphyrin was approximately constant except i one case, where
during one period abnormally Lavee cmounis of urine were excreted.

The vatio of coproporplyrin I to coproporphyrin 1T varies
frnm .mlmll to antmal in both the faeces and the urine of two
affected antmals (7017 and TO18), one suspicious case of the dizease
(1H97) and one apparently novrmal womal 17022 which s howeve:
related 1o congenttal porphivrinuria cases,
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