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, self-contained breathing appararus, or hoods or suits with- 
gn indepen-dent air-supplyr-will be required. It must be
appreciated that even weighing out smàll quantities of the
graterial may be _hazardous, and fume-ìupboard pre_
cautions are reconunended for laboratory taski. care must
be taken in the disposal of the effiuent from exhaust
ventilation in such a way as not to creare an additional
ba7-ard.

Those who are already using these enzyme preparations
may haveto test for evidence of sensitisaiion in eÀployees
and rransfer those sensitised ro other buildings uuèss it is
found possible to create contamination-Èee working
conditions.

In addition to the specific findings, the outcome of this
investigation underlines the need for caution before the
handling of any finely particulate organic material.

I wish to thank Professor J. pepys, Dr. F. E. Hargreave, and
Dr. J. L' Longbottom for their advice and help on ttr. i,,,i'"noiàgicat
aspecrs of the_investigation; Dr. A. T. Doig and Dr. rr. u. wriitlt..

.f.rr their radiological opinions; Dr. C. U. Otitui" and Dr. I.-K. B;;*"
for help with lung-function testsl Dr. E. f. paterson ana-òì.î n.
Hajg f9-r lamatological and biochemical testsl and Dr. D. L.
caldwell, Dr. D. H. Merrin, and Dr. J. p. o'Shea: ih; i"ulti!"tio'
could not have been made without thecooperation of the r,'"n"gE-"rr,
of the factory concerned, the staff of the factory health serviEe, and
the general practitioners of the patierrts.

Requests _for reprinrs should be addressed to M. L. H. F.,
university Departmenî-of occupational Health, cl inicai s. i*". ,
Bui lding, York Place, Manchester Ml3 0JJ.

TABLE I-PULMONARY.FUNCTION TESTS IN AFFECTED WORKERS
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ALLERGIC REACTIONS OF THE LUNGS TO
i,, ENZYMES OF BACILLUS SUBTILIS
,,. J. prnrs
, J. L. LolrceorroM

scanty sputum became pale-green, and 3 days later he stopped
work for 3 weeks, for the first 9 days of which tfr. ayr-f"o.a
increased, with five very severe nocturnal attacks. úó rort
l0lb. (4'3 kg.) in weight. on rerurn to work he stilr had mild
effort dyspncea without wheezing. Exposure to the enzyme
material provoked immediate chest tightness. on examinaiion
rhonchi but no crepitant ràles were treard.

Table I shows evidence of airways obstruction, the ratio of
forced expiratory volume in I second to uit"t 

-."p".ity

(r.r.v.,/v.c.) being 60orir. Isoprenaline inhalation had no'effect
on the F.E.v.r and a ùubcutaneous iniection of adrenaline
(0 '5 ml.  of  0.11d solut ion) ra ised rhe F.r .v. ,  by 0.35 l i t re.  The
poor- reversibil ity is supported by the Altounyan test (1966)
which compares the rise in r.r.v., after atropinelnharatioÀ with
the total response produced bi * addiiionar inharation of
isoprenaline. The atropi.re wai responsibre for 66î6 

-LJ-trr.

small total rise of 0'3 l iue, a finding thought to indièate that
corticosteroid treatment would be unlikely tó produce improve-
ment. It was not used in this patient, but was ineffective in the
other two patients, who arso shorved poor reversibil ity of the
airways obstruction. There was no chest radiographió abnor-
mal i ty ,  leucocytosis,  gt .b lood or  sputum .o. i . ropt i l i . l  and,
latex, differential agglutination rirre (o.e.r.), and-anrinuclear
faótor (e.r.r.r.) tests were negative.
Case 2

This man, aged 45 yèars, was well until 12 months afrer
starting work with the enzyme. progressive effort dyspncea
with wheezing, chest tightness, and a dry irritating'àugh
developed insidiously and kept him off work for 6 weefs. The
svmptoms improved after only 3 weeks at home. on return to
work they recurred at the end of the lst day, and later they
built up g_radually during work, and were worse later at nighi
at home. .He irnproved again on transfer to another department.
on examination, basal crepitations and rhonchi were heard.

Table r shows slight obstructive and restrictive ventilatory
defects. The airways obstruction was not apparent on spiro-
metry but was reflected in a decrease in peak how_rate (p.r.n.)
and specific conductance. Isoprenaline, and corticosteroids,
39*g.per day for 2 weeks and then gradually reduced, had no
effect. There was no chest radiographic abnormality, le.rco_
cytosis, or eosinophilia; and latex, o.A.T., and A.N.F. tóits *.r.
negative. The patient had a budgerigar for l0 years, but skin
and precipitin tests to avian antigens were ,,egaiive. 

-

Case 3
This man, aged 30 years, was successfully treated for
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Sutnmary Allergic sensitivity produced by the inhala-- rion of high concentrations of enzyme pre-
parations from Bacillus subtilis was found in threé *ori.r,
wjth mainly bronchial disease. They gave srrong imme_
diate reactions to prick tests and immediate, forówed by
later. mainly asthmatic reacrions to inhalation tests.
Precipitins u'ere found in the sera of the atrectedl"ui.i",
but even more often in controls.

f1ti

,: Introduction
-!i THr -development of respiratory disease has been' reported by Flindt (1969) in workers producing biorogicar

washing.preparations,_containing proreolytic erizymes and
, also. vrabre spores of Bacíilus subtilis. Three affected'" worr(ers have been investigated in hospital by skin,
l. inhalation, and serological ..ir. r

]F" Clinical Features
* Case I

{j,-^Iftl"r,,lg..9 38 vears, who- was previously well, developed
. persrsrent rtunitis_ l-2 days after working with the enzyme

i; material. 
.4 months later cough and scanty mucoid sputumi: a-ppeared insidiously, and 2 months after that he had 

"f 
u.r,.

* 1T::: 
r,1,*ing.wliie at work with sore rhroat, painful cough,

fum€ratse, 
chest tightness, dyspncea, and wheezing. Next aay tris

ffi'

F.E.v. r : fbrced expi ratory vo lume in I  sec.  v .c . :v i ta l  capaci ty ,  p .F.R. :
peak f low - rate.  r .n .c .  : iunct ional  res idual  

" r . r " i r .  
r  n  - :^o- t -^ .^- . .ysdA uuw-ra{e.  F.R.c. : îunctronal  res idual  capaci ty .  I .c . : inspi ratory

capaci ty .  T.L.c . : tora l  lung capaci ty .  R.v. : respi rato iy  vo lum..  É; ; r :carbon-dioxide tension in mixed u.rtu, blood.
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pulmonary tuberculosis in 1953. Two months after starting
work in the non-soap detergent section, but not with the
enzyme material, he developed, insidiously, a progressive
decrease in exercise tolerance, and also had episodìr òf 

"h.sttightness, dyspncea, and wheezing at rest. These symptoms
became much worse after starting work with the .rrrv-.
material, when he also developed a persistent painful cough
without sputum. The enzyme dust caused immediate acute
symptoms, which progressed during the day and were often
worse after leaving work. on examination, rhonchi but no
crepitant ràles were heard.

Table r shows an obstructive ventilatory defect. The r.r.v.,
varied spontaneously between l '5 and 2.9 litres, and was raised
0'ó litre by isoprenaline inhalation, 0'7 l itre by subcuraneous
adrenaline, and 0'75 litre by arropine inharatión, the highest
F.E.v.r being 2'9 l itres. In the Altounyan test, atropine produced
90o/" of the rise in F.E.v.r, suggesting poor reversiUitity Uy
corticosteroids, and, indeed, treatment with 30 mg. per dày of
prednisolone for 9 days and 60 mg. per day for 6 dàys, followed
by gradual reducrion, had no effect. The raised resiàual volume
and functional residual capacity (r.n.c.) suggesr air_trapping.
The chest radiograph showed pleural thickening and a caìiified
opacity, presumably related to his previous tuberculosis. There
was no leucocytosis, or eosinophilia; and latex, D.A.T., and
A.N.F. tests were negative.

Skin Tests
Two enzyme preparations, , Alcalase, (,, A ") and, . Maxa_

tase ' (" M "), and spores of B. subtilrs cultured from ,. A "
were defatted in erher overnight, extracted for Z davs in
carbol/saline, seitz-filtered, dialysed, and freeze-dried. 

-prick

tests were then made using these extracts and a purified
crystalline proteinase from B. subtilis (Koch-Light). Ircontrol
tests in patients attending the Brompton Hospital there were
virtually no unequivocally positive reactions to any of the
extracts at l0 mg. per ml., and there were no reactions to the
I mg.per ml. strength (Flindt 1969). All three affected subjects
tested at l0 mg. per ml. gave very strong, immediate, whealing
reactions, particularly to the enzyme preparations itable rr).
The prick tests were repeated in patienls 2 and. a wiih weaker
solutions of extract r( A " before the inhalation tests. patient
no. 2 gave a 4.5 mm. wheal to the 0.1 mg. per ml. strength and

Duar, immediate, and [11t,#ft:,'Hîtt;î]' 3J,,n",",ion tesr
with "A" enzyme extract .

a 9 mm. wheal to the I mg. per ml. strength, and patient no. 3
gave a 7 mm. wheal to the 0.1 mg. per ml. strength, thus
showing even furrher their high degrees of sensitivity. Intra_
cutaneous tests in patients Z and 3 with 0.01-0.02 ml. of ther( A " exúact at 0.01 and 0.1 mg. per ml. strength gave strong
immediate reactions in both patients, and patient no. 3 alsó
gave a second reaction maximal at 6 hours to both concenrra_
tions. There were no reactions to prick tests with extracts of
23 of the commoner inhalant and food allergens.

Inhalation Tests (table III)
Aeroséls of the appropriate concentrations of solutions

of enzyme " A " extract (as judged by the prick-tesr
reactions) were produced by passing oxygen at 8 l itres pe;:
minute through a Wright's nebuliser (pepys, Hargreave,
Chan, and McCarrhy 1968). No reactions were giver
by a healthy volunteer (F. E.H.) to the inhalation oi
a l0 mg. per ml. concenrration for 5 minutes. The effecrs
on the reactions of inhalation of disodium cromoglycarr:
were also tested. Control tesrs with a carbol/salinc
challenge showed variarions in the F.E.v.r during the dai.
in patient no. I between 2'2 and 2.5litres, in patient no. -
between 1.54 and 1.7 l i t res,  and in pat ient  no.3 betweer i
l '6  and 2.25 l i t res.

Case I

In test I (l mg. per ml.) (see accompanying figure) rhere wa,
an immediate asthmatic reacdon, with a fall in F.E.v.1, whici;
reversed spontaneously in 50 minutes. A second asthmat;_
reaction followed, beginning at 5 hours and reversed h..
isoprenaline. The F.E.v.r rerurned to pre-test ievels by 24 hour
In test 2 (l mg. per ml.) the inhalation of disodium crom .
glycate before the challenge inhibited the immediare reactior :
no observations were made for late reactions. In test 3 disodiu,,,
cromoglycate was given 12 minutes before the challenge wii..

oF a. suBTILrs ENzyME pREpARATIoN (( A,'

2-6

3 2'2

I\. 2.O
s
(  l ' 8

Patient no.

Test extracts at 10 mg,lml.:
P r o d u c t " A " ( a l c a l a s e )
B. subtilis from " A "
P r o d u c t  "  M  "  ( m a x a t a s e ) , .
B, subtilis from " M "
B. sub tí l i s, crystalline proteinase (Koch-lighr

5
4
)
0

t 2
6

l0
3

l l

TABLE III_INHALATION TESTS WITH EXTRACT

*  Disodium cromoglycate,20 mg. ,  adminis tered as a powder through a 'Spinhalcr 'before chal lenge.
f _Disodium cromoglycate given l, 4,7, and l0 hours after challente.

I  a  I  I  t  a  a  I  t - - _ t  |  |  t _ _ _

0 r 2 4 6 8 t 0 2 4 3 0 4 8

TABLE rr-pRrcK TEsrs (wrmnr DIAMETER rx mm.)

Tcst
no.

Date
(May,  l9ó8)

Concen-
tration

(mg. /ml . )

Time
(min.)

Volume
( t . )

Asthmatic reaction (9i, fall)
White-blood-cell

count (per c.mm.)
Eosinophil  counr

(pcr c,mm.)Immediate Late

F . E . V , r v.c. F . E . V v.c. Before test After 7 hr Before test I  Maximrì:

I
2
3
4

I.,
3
4
)
I

Patient no. I
7th
9th

I lrh
l3rh

Patient no. 2
l4th
l6rh
20rh
24rh
27th

Patient no. 3
22nd

I
l *

l 0 *
I

0 .  I
I
I
l t
l î

0 . 1

3
).)
5
5

- e .
f

)
5
5
5

I

0 ' 8
1 . 5
1 . 0
l ' 3

1 . 0
l . l
0 '8
0 .9
1 . 0
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2 l
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38
l 4

8
ó

26
34
l 8

59

7
2

24
5

0
7

24
24
t 7

63

25,
;;
24

2 l
44
5 l
34
l 7

59

l 3

i ;
l 3

l l
32
47
22
9

66

ó800

trT

eróó
9700

10,000
I 1,200

6lo0

I I ,40O

t r , r *

12,2OO
ló,500
14,500
I4,700

8óOO

r2o 
| 

22o

2@ |  z ió
3 r0  

|  
280

r2o | 430
43O | ó00
600 | 770
77O I  I  180

l  180 
|  

1380

ló0  I  l l 0

I Disodium cromoglycate given before chaltenge, and 3, ó, and l0lours afterwards.
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a higher concenrrarion (10 mg. per ml.); this was followed by
an immediate asthmatic reaction and then a late asthmatic

. reaction which rvas weaker than mighr have been expected
judging by tests I and 4 in which the rate reacrion was ereare,
than the immediate reacrion. In test 4 (l mg. pei ml.)
immediate and Iate asthmatic reactions comparable with those
in test I (l mg. per ml.) were produced. The rests were
followed by leucocytosis without feverl no crepitations
appeared, and there was no decrease in total lung capacity
(r.r.c.) or CO rransfer facror to suggesr a peripherai,
"  a lveolar  "  rcact ion.

Case 2
Test I (0.1 mg. per ml.) caused a late pulmonary reacrion,

and test 2 (L mg. per ml.) a srronger one. The late reacrion
seemed ro consisr of both bronchial asthmatic and peripheral
" alveolar " components. Chest tightness, high-pitched eipira_
tory rhonchi, and crepitations developed, and onl1, partial
improvement in ventilation followed isoprenaline and aorena-
line. The CO gas-rransfer facror was nor reduced. Test 3
(l mg. per ml.) showed that the sensitivity had increased, for
on this occasion there was, in addition, an immediate reaction,
followed by a more vigorous late reaction with a temperature of
38 t C. In rest 4 (i mg. per ml.) the challeng. *as followed
after 1, 4, and l0 hours, and after the onset of the immediate
reaction, by rhe inhalation of disodium cromoglycate. The
immediate asthmatic reaction was stronger than in the previous
test, and the patient was flushed, felt nauseated, ànd had
tachycardia. The late pulmonary reaction, howel,er, was
reduced. In test 5 (l mg. per ml.) the disodium cromoglycate' 
was given 12 minutes before the challenge, and 3, 6, and
l0 hours after*'ards on this occasion. The immediate asthmatic
reaction was reduced, there were no s)'stemic manifestations,
and there was an even greaîer reduction of the late reaction

.  than in test  4.
. -The tesrs were followed by a leucocl'tosis maximal ar z hours,
, when the eosinophil count was lorv. As the leucocvtosis
r' decreased, the numbers of eosinophils rose progressivety i+-OZ

hours after each test, reaching a maximum of l3B0 per c.mm.
The increase in msinophils seems compatible with the
increasing immediate reactions to successive tests. The leuco-
cytosis and eosinophilia did not seem ro be modified bv the
administration of disodium cromogly'cate.
Case 3

This patient u'as highly sensitive to the enzJ,me prepararion.
He gave a vigorous immediate skin-test reaction and a ' igorous
immediate asthmat ic reacr ion to the inhalat ion test  (O.t  mg. per
ml. ) ,  fo l lowed b1'a late asthmat ic react ion appear ing af ter  àbout
4 hours.  He maintained that  the asthmat ic react ions hc had had
at work were more severe than this. Because of the extent of
the immediate reaction he rvas given an injection of adrenaline,' 
and there was a return of the F.fr., to pre-rest levels bv 2 hours.
Later  inhalat ions of  isoprenal ine and in ject ions of  adrenal ine
and aminophi' l l ine did not prevenr the appearance of the late
reaction. No crepitations appeared, and there was no decrease
in the r.t.c. and co transfer famor ro suggest a more peripheral
reaction.

TABLE IV-NUMBERS OF SUBJECTS WITH AGAR-GEL PRECIPITIN REACTIONS
(4.C)

Subiects

Crystal l ine
proteinase

I  m g . / m l .  l 0  m g . / m l .

Exposed u'orkers
with s1'mptoms

Exposed symptom-
f r e e w o r k e r s  . .  ]

Asthma pat ients.  .  i
Heal thy subjecrs ,

two-thirds reacred at 25oC, and then far more weakly,
presumably because the proteolytic enzymes had digested
the immunoglobulins or rhe formed complexes. Hydrolysis
of precipitin complexes produced by a similar proteolytic
enzyme from B. licheniformis in tests against rabbit anrisera
has been reported by Bernlohr (19ó4). We observed
similar effects of the B. subtilis enzyme preparations on
immunoglobulins and complexes produced by human
precipitins with antigens of Aspergillus fumigatus. The
precipitin reaction was shown to occur between the
y-globulin, separated from, the sera of patient no. 3, one of
the asthma patienrs, and one of the normal subjects by the
method of Levy and Sober (1960), and the (( A " extracr.

Discussion
Respiratory symptoms developed after starring work

with high concentrations of enzyme preparations from
B. subtilis in two subjects (nos. I and 2). In a third (no. 3)
symptoms appeared after working with orher non-soap
detergents, but there was evidence from skin and inhala-
tion tests that he later developed strong allergic sensitivity
to the enzyme preparations. These materials are irritant
to the skin in areas of high perspiration. An allergic
mechanism for their effect on the respiratory rract is,
however, suggested by the inhalation-test reactions, and
by the srrong immediate prick-test reacrion ro low con-
centrations, particularly of the crystalline proteinase, in
the three affected workers studied here and in the other
exposed w'orkers reported by Flindt (1969). No reactions
were obtained with much higher doses to an inhalation
test in a healthy subject not working with this material,
and virtually none to skin tests in control subfects.

Inhalation tests with low concentrations of the enzyme
extracts caused immediate and late bronchial reactions,
and in one patient a more peripheral reaction. These
resembled the dual reacrions in patients with allergic
bronchopulmonary aspergillosis (Pepys, Hargreave, Chan,
and McCarrhy 1968), and in some parienrs wirh avian
allergy (Hargreave 1969), in whom disodium cromoglycate
had an inhibitory effect similar ro rhar in the parienrs
reacting to rhe enzyme material. One of the two affected
workers also gave a dual skin-test reacrion like thar
observed in the above diseases. úual reactions of this type
are associated with precipitins and seem to be dependent
upon the prepence of immediate-type reacrions as well
(Pepys et al.  1968); both were present in the three parienrs.
It is not clear what may be the significance of the pre-
cipitins and of their greater incidence in asthmatic and
healthy subjects rvho gave no skin-test reactions, nor rvhy
fewer of the exposed workers gave positive reactions.
One possibility is that the exposure of the workers to rhe
dust decreased their precipit in levels, as Massoud and
Taylor (1964) observed in patients with precipitins to
cotton extracts following inhalation tests with these
exlracts.

The increasing immediate reactions and eosinophilia

Extracts Extract of
i  (30 ms./ml.) B. subti l is

t - a "'  \  . .  '
"  M  " ,  l 0  m g . / m l . )

l 0
t 2 7
8 8

4 5

l 0
1 5  l l
r 0 9

t 8

)^

0

o
0
0

:a
:r
i.

S Serological Tests

f Agar-gel double-diffusion precipitin tests were made ar
!; 25 C and 4'C rvith the crystalline proteinase of B. subtilis,
- with carbol/saline freeze-dried exrracts of preparations

t " A " and " M ", and with extracîs of spores of B. subti l is
, culrured from preparation ,,  A,,.  Table tv shows that' 

more reactions '*'ere obtained, particularly to the crystal_' line proteinase, in asthmatic and healtby subjects not
* working u'ith the enzyme material than in the exposed
i subjects. Reactions were given only to the ,,A " exrract
g by tu'o of the group of exposed u,orkers and one conrrol,
i. TO only to rhe " M " exrracr by one asrhmatic patient.
$. All three of the *'orkers *'ho rvere tested by inúalation
I Stu. positive precipitin reacrions ro rhe crystalline pro-
; teinase. Patient no. 3 also reacted to the (( 

A " and ..  M "
I extracts. Of rhe sera giving posit ive reacrions at 4.C, onlys;
ffiEÍ.,
G'
G '

G J ,
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on repeat inhalation tests in one of the patients (no. 2)
reflecrs the possible. effects of repeated exposur. ,o t igt
concentrations of this particular enzyme material at work.
The persisrence of airways obstruciion, only pu.ii"lly o,
not reversible by isoprenaline or corticosteroids after
cessation of exposure, is like that seen in patients basically
non-atopic in whom the late bronchial rèactions seem ro
be mediated by precipitins. The three affected workers
seemed to be non-atopic subjects: none of them gave a
history suggestive of atopic sensitivity or reacred to"prick
tests with a battery of common allergens.

The enzyme materials can be added to the list of
organic dusts, many of which are innocuous in themselves,
but are capable of provoking comprex allergic ,.*ior*
in the bronchi and in the periph..àl l..r,g tiisues ip.pv,l_969). The part played by their enzymatic effects in
themselves is difficult to estimate.

Requests for reprints should be addressed to J. p.
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PHLEBOTOMY AND IRON-OVERLOAD IN
PORPHYRIA CUTANEA TARDA

J. T. Kerrvas* M. A. parHer
T. B. FrrzperRrcx

FROM THE DEPARTMENT OF DERMATOLOGY
OF THE HARVARD MEDICAL SCHOOL,

MASSA.HUSETTS .ENERAL HospITAL,  BosroN, MASSACHUSETTs 02114

opinion is rhat improvemenr is related to elimination of
the excessive storage-iron found in most, but not au, cascs
of p.c.r.

The kinetics of iron metaborism have been investigated
in a number of these parients (Saunders 1963, price"et at.
1968), often with equivocal resuhs, but only a few workers
have re-evaluated the iron status after phrebotomy-induced
remission of the p.c.r.  (Hickman et al.  1967, str ickland
l_968). In any given case ir is impossible to predicr, frorp
the severity of the clinical manifestations 

-or 
from the

degree of porphyrinuria, whether or nor hamosiderosis is
present. In this study we report, firstly, an experimental
study on the effect of iron administration on thè course of
hexachlorobenzene-induced porphyria in rats (admittealy,
only a rough counrerpart of human hepatic'porphyriaj,
and secondly our experience with thrèe paiients "with
p.c.T. and associated hamosiderosis in whom iron-over-
load vvas evaluated before and after phlebotomy therapy.

Methods
Anirnal Experiments

. Female Sprague-Dry].{ rats, averaging approximately 25 g.
body-rveighr' were divicred into five gio.rp, according tt therr
diets and whether or nor they had had iniections.

Group r-standard diet.  \

Group r r -s tandard  d ie t  and in jec ted  i ron_dext ran  (100 mg.  l .n .  a r
start of expeliment).

Group tt t-}.2o/o w/w hexachlorobenzene (H.c.n.) diet.
Group rv -0 .21 /o  H.c .s .  d ie r  and in jec ted  i ron_dcx t ran  (100 mg.  r .n .

at start of experiment.)

_Group v -0 .2o /o  s .c .n .  d ie t  and in jec ted  i ron_dext ran  (125 mg.  r . r
after induction of porphyria).

There were two rats in group I,  three in group rr,  and six each
in 

.groups II I ,  Iv, and v. 24-hour urinary porphyrins wc:., :
estimated by the method of Schwartz et at. l iooo;.'At necropsr .
done the day afrer the final 24-hour urine colleciio.,, frrg-inl'.
of l iver were examined under urtravioret right for in. inr.r_--
teristic red fluorescence of porphyrins. sections of l iver rvc, .
a lso sta ined for  i ron_

Patients
.I.

Sumtnary rhe part played by hamosiderosis in We have observed excellent clinical and biochemir: ,porphyria cutanea tarda (n.c.r.) has been r€sponses in six patients with r,.c.r. (fbur wirh and rrvo wirhcr,.
investigated in three patients with the iyndróme. I;;; demonstrable hamosiclerosis) whom we have rreared r,
storage was evaluated before and af ter  remission of  the 

mul t ip le I 'enesect ions,  but  we are only prcscnt ing in dctai l  t i : ,
porphyria had been induced by multiple phleboto-i.r. otf 

: l 
the three patients we have studicd -ort ihoroughll '.

Liver-biopsy specimens showed residuaj heiatic ,tj"rori, 
"j;:,#il:.:,-r*,tt,1"ff;"J:.::fi::;.Tll,J,*X Hi::il ;:,in tu'o patients after remission' The l iver of the thirJhad i ; ; i ."si" 'niaintained that she was a sworn teerorai ler. Shc ir ,  lbecome free from stainable iron, but her serum iron and rr"a-àrru",.s mell i tus for at reast 20 ycars) and was on insur rtransferrin levels were normal. In two patie.,,, 

- 
irort The patient could not relate rhe skin lesions to sunligexcretion was determined after test doses of intramuscular e*porù..,  but bel ieved that when she had tr ied an o,.. :deferoxamine' and in both it fell frgm a srightly-raisea hypogly'camic agent (tolbutamide) several years before the1. 1 ,.,level before therapy to a normal level afier it,".rpv. bi;g-. worse. bt" hro taken iron oraily for vague resSo.S rr ;

A separate study in rats with experimental Ctt.*". t t ioiJ- a.brief period in 1954; she had never had a bloód-rransfusir,
benzene-induced) porphyria shàwed rhar ,11.-;;;;- :l_._1i1 !_0, " 

hysterectomy and oophorecromy in le.l7; ,:
imposit ion of hepatic siderosis did not increase the seuÉ,Ì l  

hormone replacement therapy had been given. She claimc.r . .
orìne po,pr,y,ii. r, i, concruded that hepati. ,id.;:_:{ *n,i:L.î:r:l::rJ';t'i:.ii,:,,:},j.r::fù;ì.,.:;,,,may not  p lay as crucia l  a ro le in the pathogenesis of  P.c.T.  examinat ion' there was consi , lerable per iocurar suf fusion,  a:r , ,as has previously been surmised,  anà that" the .arponr.  ,o rhere rvere murt ipre erosions over the hcad and cxrrcmir i , . . ,phlebotomy therapy depends probably on a more io-ir"* includfirg the shourdcrs, scarrered rense vesiclcs on thc tbrt-mechanism than s imple el iminat ion of  i ron.  

'  

" . -s ,  
h lpert r ichosis of  the face and arms (rv i th patchy n, . ) i , .

rntroductio,î [x'js3 ,l'.,i:'î".?t":T,iT:J'j,,i:1r]n:ìi"":.H:t;;;:l;,
ArrHoucu i t  has been nearly a decade since Ippen enlarged. Pcrt inent laboratory data included a hrmatocrir oi

(1961) f irst showed that mult iple venesecrio"r p.oa,r. .J 1?'^,: :^2r*Y.- 
iron and iron-bincl ing-capacity (I ìe1Fcn.c.) cf

clinical improvement and biochemical remissio' i., ,rrorì 
209 2+8 gg./100 ml., and a ncgative watson-Schwarrz rcsr r(,ir

patients wirh porphyria curanea rarda (r,.c.r.), we stlr 
"aì 

:i:î:il"jlJ:ff:H:i:l |i;ti,l;, ,Tri:i;::ffJ:rff:,î];;:ìnot understand clearly how these occur' The prevailing 106 pg. coproporphyrin. skin biopsies re'earcci subcpiclcrnr;rr. P r e s e n t " o o . . , , u ] v e s i c u J a t i o n a n d c o n s i d e r a b l e d c ' r m a | s c l e r o s i s ; i r o n - s t a i n i n g l r l r
À{edical  School '  London s 'É's '  

"  vvrr !ór  ' rvrP 
excess t issue i ron was ncgat ive.  L ight  microscopy of  a marro '


