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Au antigenr'which is a product of an infectious agent. IntroductionIf so, this seems to represenr the fust *."g"i,ù1i-ii Lanoneroman or a systemic vascuriris *eaiateJrv an-,-b"I}:, -;;;;::;,H.i:î"t?:XTtffi:r:*:,,:?ir:l
l'.tffl ;',Xià"[:ffi,;|ff, :i, l]:-:'fi"r,;*';î:- Y. ,h; ;;y# particres.,-, nrrinitis ana conjunctivitis
aue to-ttris p;ilí; antigen. However, .n.t'llrXll 

sussest 
?-:Io"-t atopic reaction irî"r" 

""r"r.bility that similar disorders may be causeoùì "YÌ"- 
'rhe 

immunogenic potency of i"rt"r.J-'enzyme
agents operating uy a similar mechanism ; ;",r{-ÎÎit 

powders, howevei, tr"r ioi u.J" iia"rv apparent untilRequests ror reprints shourd be addressed ,o o.1. 
".'*'nt' iîllifgflru3;':li;i"L::'*tg"j7n#

REFERENcEs were marketed. Arather high frequency or...pi."ìoryl' G'rcke, D. J., Karel,-. N. B. rarccr, 196S, ii, 1055. diSturbances has been 
"oria-i"'i"rli.r, ;;d;;i;;2. Gocke, D. J., Howe. c.7. lmaun. rs;0, loi, rò31. these washing powders.{,6 îfra ,V111p*ms and the3' Kent' J' F ' Fife' E H' A",'ì 

1' 'y yia ni'c. tòot, rz, roz. results of skin-and provocati"o i.rrrtl.,ai.ated involve_" 
^filillì: v'' sinchester' R' ; ' xuntet, n é.ìli.),iirn <i^rr," ment of immuqological mechanisms. The reactionst' oiTr:"ijà::'' S ' Qrisriar' c L . Prc;. soc. exp. Bior. Arett. Le70- 

may be atopic (typà t), o. po.ritlv 
"irp.t' 

rea*ions
6. strauss, a. y. .t 

"r. ióil. ie6r. 105. lcJ. 
may be involvcd as in some other óccupational hyper-' "l;l;:r?;l;#*"0"'' n B' Ka"er', N. B.r..4rr. ned. Ass. |*;;:H"::î:.:;;:.::iTi::f;.T1frjiT*'J.i'i:8'  c ìocke 'L) 'J '  I 'ox sr rp in :he ' ressr '  lung d iseasc in  workers heavi ly  a lpor"a to  enzymet' ullTl:"'B' s'' sutni;k' A I , Lond;n, Y. r. Ant. J. Ared. re70, po*d.rs .""r4 tr"". i i."i"Jfri"?i"pulations usingt0' Krusman. s., Giic. I. p. 7 ..4.q zed. A,s. re?g.2r2, rore. such productr.t 

. wg have fóund euii..raa to supportr r '  Gvorkev,F ' . {aEael  7 \ t t t . ie6e.?5Jo.3t3.  th is-suggest ion in  three d" ; ; r , la ; ; rs ,  who a l l  hadj]. !ililÀ';1'^\ti:: ,;î,.î,:{ 
-" 

respiraó-rv comprainrs 3{;; .-t,; i"à ,,,.a a cerrain
14. Rosin, I . t t .  a^. j . . t ì . : ' , ror,.z. urr.  

enzyme-containing washing powder fot ro-. i ìÀ..t5. Hcnson, r. s., c-rt *. .,. R.. L*c... R. \f. À.arrrre, 19( 
Biochemical sepaiations 

"ria'i--ri"logi."l 

-;"-ú;

ró. Dnr. F. R. Brsar..  ,  ,  - ,  .-  =-. ;  ;  :^:: : '  : :" ' t t '  
were made in órder t" iaentirv' trr.  

" i . .r .n 
principre

, 
"i,"it^ì.:,,."iài:.;;. 3, 

\l:C.:lun. F. H., Crowe, M. E. W. in the crude enzyme preparatión.
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Department of Cltnical BacteiologT,, Institute oî MedicalllI ic robi o I o g 1', a n d D € p a r,t m ez, 
^ "i' 

) ti riii,:,"''U )lo u, i ry oÍGòteborg, Su,eden

summa4t Adverse. reactions jn the eyes and/or- alnva],s in connection wlttr ìhe use ofenzyme-conrainine \r,ashing powder 
"." 

a"rliiu.O inthree female .onir-..r. 
. 

prick tests in the patientsresulted in immediate skin reactions- ; ;; enzymesolutions in concentrariorrs wrri"t ao 
'ioi 

*ju. ,rorr_specific weal reactions. Circutatins i;f;;ril;dies tothe enzyme were also. a.-o"rirr1.a".-'i'Jl)*".io'

:,9:r_: lh. sensitising 
"X..rc"; .il 

-;h" 
Ir,rrÀ?ir.o*"_tron was obtained bv skin tesring with fractioÀ of thegel-fi i r ered and eleótroph"r. ri.irv'..pràì.i"àrr"rrr,"

preparation (. Alcalase '). Th" 
-*;;;;.ìó 'or 

trr"enzyme preparation was resred by parenieraiii_uoir._
tion of a rabbit. The resulrs 

"f 
ff;;;;ili, iiat"",.athat the allergen was immunogenic in tfr. i"tUi, 

"rra,furthermore, that it was identical with the mainenzymatically active fractions. obtained uv g.i nì*"rionand_electrophoresis. fhe observations indicate thatthe danger of sensitisation is nor,"r,ii.i.i,"iór"v*,
manufacuring enzyme_conr.ining wìririùià'*à.r, orr,
ITI-T'::^T 

every situation wheie rr,.r.-ffiÀì. _ryoe present as dust panicles.

Materials and Methods

^' 
Alcalasc ' 

drl nowder (Novo Industri A/S, Copenhagen,De.n-mark) was kindlysupprlec by the manufacnrrer. A.lcalasesorurron was prepared with 
is-otónic *u;;i;i;;i* buffered

**.,9;?r_M phosphate pH t.t (;.ò"i,i"'il.".a r.o_lnsolutìte material, bacteriar,, and .por.r,Uy- ..ntrifugationor 
. 
fi ltration 

^ through a Miilipore 
-Gl-nr1,.r"iliir. 

p.i.ttesrrng and further seoarationì 
_rn. ,r*r.r" JJtu,ior, *.,desalted. 

-by gel frltration.o"_. S"prr"a.i'-c:;;,. Theexcluded fraction, representinf 5 Z" oiil;ilpaia-Éd mate.ialon a dry-q'gight basis, 
.was .lyophilis.j'lnJ-ur.o io.rmmunisation and electrophoresis. 

^

" 
Protln anarysis w"r pàrro,.met on úichioroacetic-acid-rormed precipitates bv a modifi.d F"ii"_è;;il";Lethod.,

Crystalline lysozyme was used .. ,,"na..à-p.ii.in. I g.dry weight of alcatase 
"o"t 

in"a .ppìoiil,".,fià mg. ofprotein. This findins w
analysis by the ,t..",T-111T1 

agreement with protein

concluded that the luooi""l:1-1?tfrPiign 
method'' !7e

crvrirrìi, J' ruu Jri;t"'i::-t1 
material was pure protein'

rvpe vlrr were purchased:I|: :lt 
and subtilopeptidase A

St. rouir, úlr'#,-ù.ì::m 
srsrìa Chemicat Company,

,_,!:r.hrru -was produced in a rabbit by subcuraneousm,ecrions 
9f 0.5-mg. of the lyophili*J.f.if.ri i, (Bacto-

ll]::T, 
Complete,, Difco 0-63'8. 2 *..k ;i; tie inítiartnrectton, weekly booster

"ri...tr'.,.uÀii;;;;,'il,l'f fl.îlJT:.?g;*rffi.J
Pri c h t e s t ing w as made on the fod;;.' e;;;Í lr *""r,were outtined with a ball_point pen ,ii.. ri'à-iirrì., 

"na*11.tT.9 
to protocols by means of tranrp"ì"r,itrf. ruip..l he mean weal diameters were calculai.J tv 

"iàrr.ingthe longest and shortest diameters from the traced outlines.Doubtedifl usion-in_petanarrse;.y_;;6*À;;ìJ"'o.aine
to Ouchterlony in thè micromodification of Vadswonh.ro

"^ 
!:y:y1 

t:, 
:rophor e sis 

"ra "g 
i, il;oplrrrrii"Ì^l', p.._tormed according to the technique described Uv W"ar*ontand.Flanson.rr

Passioe hemagglutit.ation fssh w€re performed according
ll^..sJ::i:kr 

12 using tanned.red urà"à_..irr".#lo u,rncubatron with I mg. desalted alcalase p."i.ì, n.i.Lr. 
"f



tts4

p.B.s. pH 6.4. The rabbit Ìryperimmune serum agglutin-
ated these cells in a time of t/'Sì00. 

-----' -èr

,^9rj_rt!r::r:!: 
was p^erformed by upward flow on a sepha-oex u-ruu cotrunn (2.5 by 90 cm.) using r,n.s, pH 7:2 asthe eluting fluid.

- A_ss-ay for protease actfu;ity. Hagihara,s method, modifiedby Matsubara er al.rr was used.-fÀe 
"""À"ìoiri.v 

.ffractions was expressed in percenrage of tló aciiviry of tfrestarting material.
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TAILE II-RESULTS oF PRICK TÈsTTNG WITH ALCALASE PREPARATIoNs
AFTER AASORPTION WITH HYPERIMMUNE RABBIT SERUM

serum.

This womar, aged 44, has no family history of allergies
and she has had no allergrc symproms herself, She is anon-smoker and lives wirh her fiancé. For many years,
but especially during thc past ó, when she has been rvort<ing
as a controller in a metal factory, she has had recurrin!
respiratory complaints. Thus thire have been perrods of
coughing and expectoration each spring and 

".rt'.r-n "ft.,common colds. In this co-nnection ìt e f,as also feit a righr-
ness in her chest, especially on physical .Ào.t ,nO in ,fr.
mornlngs.

She staned to use
porvder in r e67 *i,r,out'fl .,iffJT;T,:Tf€d :l,i,l:
reacîions. In _August, 1969, ;he .t"rg.a-ì" anorher
enzlnne-containing washing powder. ,"il to be more
effective.- During the next 5 monrhs she oftcn go1 violent
mtacks of cou.ghing with slight wheezing ."a ìfif,ìn.r, in
rlf c1c;t rn úe daytime and at night. Thcre was a con-
sloerabte m-ucous expectoratjon but no indication of infec_

Jron 
eltner rn the appearance of the sputum or in the body

îclnperaturc. She always got worse the 2_3 times in tht
week rvhen she did the laundry for herself and her fiancé
in the bathroom. The following nights were especially
troublesome bccause of the coughing and shortness of
breath. There were no symptoms-froÀ the upper respira_
tory trac. Realising the connection between hèidiscomforr
and the laundry, she first attributed it to the physical effort,
bur then she changed washing powder ana ine respiratory
symproms subsided. Using simple detergenr washini
powder she has been healthy and completely-free from the
described symptoms now for more than half a year. She
has recalled a violent attack preceding the describeà trouble_
some.period on-ce during the summer, l9ó9. This hap_
pened a night after she had visited some friends living in a
traile.r where the enzyme-containing washing powder,
which she later employed, had iust been used. 

- '

.^Examined 
at the allergy outpatient clinic in December,

1969, she seemed quite healthy. Spirometry normal. Thé
crythrocyte-sedimentation rate (u.s.n.) was ó mm. in the
lst hour (Vestergren) and circulating eosinophils were 4oio
of a normal number of circulating whià blood_cells.
Intradermal skin tests with common standard allergens
were all negative. Prick tests with enzyme preparations

ÎABLE I-RESULTS OF PRICK TESTINC AND PROTEASE ASSAY WITH
HEATED AND UNHEATED ALCATASE PREPARATIONS

Case A

Concn.
(mg.iml.)

M in .
a t  1 0 0 ' C

Case-reporte

Àfean diameter of weal

ycre performed in May, 1970. The results are presented
rn detail in fìgs. 2 and 4, tables r and rr.

Case B

, 4 
*9-.!_ aged ó8 years keeping house only for her

husband. She had some family history of atopic disease,
F'or several years she has had a mild hypenensùn, and for
the pasr year she has had diabetes -óúitrrs controlled by
oral medication and diet. During the past ferv years she
has. had. intermittent periods of purulent bronc'hitis and
srg.ht wheezing mainly 

_in the mornings, rvhen coughing
and exposed to cold air. She has nei.er hatt genuinè
asthmatic dyspncea. She also intermittently had slight
palpebral edema rvithout any subjective complaints until
the_autumn of 1968, when she noted irritation and itching
in her eyes when she did the weekly laundrt, in her: bath_
room or the monthly machine tvashing. She had used an
enzyme-containing washing powder since it was introduced
in 1967, and she had found it unpleasantly dusry bur very
effective. When she abandoned this *rsiriog powder the
ele symptoms vanished, but they returned when she tried
the same washing powder once again. She has been able
to use two other, less dusty, washing powders containing
granular enzyme with only slight discómfon.

-, 
She attended the allergy outparienr clinic in April, 1970.

tlo pathological findings appeared at the physicai examina-
tlon. Intradermal skin testing with some 40 standard
allerg_en exEacts was negative. Spirometry norrnri. ,.r.*.
was 7 mm. in lst hour. Differential count of a normal
number of white blood-cells revealed 1.5,1; eosinophils.

ffct _tg11s wìth enzyme preparations rvere'performed in
lVlay, 1970 (figs. 2 and 4, tables r and n).

Case C

^.4 
woman, aged 35, managing a three-person household.

;he and her family have no history of allergies. Through
the years she has had rather frequent upfer_respiratory-
tract infections.

She started to use an enzyme-containing rvashing porvder
in late 1967 both for regulàr weekly -".iin.-r.Jhing ana
also for occasional hand laundry in her bathroom. Dirring
the aurumn and winter she had daily attacks of sneezing
and watery nasal secretion and a sligirt secrerion from her
eyes. There was no coughing or wheezing. The eye
and nose symptoms presented mainly in t-he mornings.
r ney were rncreased in immediate connection with the

use o.f the enzyme-containing washing powder, and the
morning symptoms tvere more pronounced on the day
after u,ashing than on subsequént days. She stoppeà
using this washing powder in spring 1969 rvith immeàìate
relief of the symptoms. For soìking only, however,
sne. now uses a n'ashing powder with granular enzyme
\4'lthout discomfbrt.

This woman never sought medical consultation but her
rcactrons were known b1' case B, who told us about her.
AsRed to cooFerate she has permi t ted us to do pr ick test ing
u'ith cnzyme prepararions in À.fay, tO;O 1ng.. 2 and 4,
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gbles t and II). but no orher tests have been performed.
She seems to be quite healthy.

Rerults

Serological Findings
Circulating specific IgE antibodies, kindly analysed

by Dr. L. \\'ide, Uppsala, r*'ere demonstrated in all
tblee cases *rth a radioallergosorbent test (n.a.s.r.)
using sephadex panicles coupled with both crude and
purified alcdase preparadons.r, The tfuee cases had
serum-IgE lesels determined b1' a radioimmunosorbent
technique (n.r.s.r.) ranging berrveen 50 and 90 ng. per
mI. r5

Double diffusion-in-gel analyses revealed îuzzy, in-
distinct precipitarion lines rvhen rhe sera of the three
cases as weil as of twent-v healthy blood-donors were

F R A C T I O N  N 9  A F T E R  A C A R
E L E C T R O P H O R E S I S

Fig. l-Immunoelcctrophoretic analysis by rabbit hypcrimmune
serum to alcalasc of desalted protein fractions of alcalasc
and of allallnc pcptldares.

(l) Immunoelectrophoretic parrern of human serutn.
(2) Alcalase 20 mg./ml.
(3) Alcalase 2 mg./ml.
(4) Alcala,se 0 2 mg.,'ml.
(5)  Subt i l is in  15 mg. i rn l .
(ri) Subtilopeptidase l5 mg.,tml.

I  155

PROTEASE ACTTVITY (%)
8 0  1 7 0 0 0 1

r 2 3 4 5 6 7 A
F R A C T I O X  N U M B E R S

Fig.2-Results ofpricl  test ing ln cascr A, B, C end proteasc assry
of èluatcs aftcr clcctroscparutlon of alcalaac In atar at pH g.Z.

tested against crude alcalase solution and its desaited
protein fraction. After gel filtration on sephadex G-200
of a patient's serum and concentration of the fractions
to the serum volume, appiied to the column, rhe
precipitating semm factor was found in the l9 S peak.
Sera from the three patients were precipitated with
50o,, ammonium sulphate. The redissolved precipi-
tates did not give rise to any precipitation lines rvith
the alcalase preparations.

Passive hamagglutinarion tests were negative in all
three cases using desalted alcalase protein as antigen.
Diagnostic Prick Testing

The tfuee women were prick tested with alcalase at
concentrarions of 10, 5, and I mg. dry weight per m].
Positive immediate weal reacrions were elicited with
mean weal diameters ranging between 6 and l0 mm,
using the highest concentration and between 4 and
ó mm. using rhe lowest concentrarion. The allergenic
activity did not noubly decrease afrer heating the
solution of 5 or I mg. dry weighr per ml. to 100'C
for l-60 minures (table l), although rhis teatmenr
destroyed the enzyme activity.

Anab,5s5 of Alcalase b3t means of Hyperimmune Serum
Double diffusion-in-gel analyses of alcaiase solution

by means of a hyperimmune senun produced in a
rabbit revealed one main precipitation band and I or 2
very faint lines. In an attempt to relate the allergenic
activity in alcalase with precipitinogenic antigeins
absorption experiments were carried out by incubatng,
equal parts of the alcalase solution (1 mg. per ml.)
and the hyperimmune serum for I hour at 37'C and
4 hours at 4oC. Afrer centrifugarion the supernarant
as well as the precipitate dissolved in 0.1 N sodium
hydroxide were used for prick tesdng. The super-
natant was considerably less allergenic than the dis-
solved precipitate (table ll). In similar absorption
experiments we found that the enzyme activity was
notably reduced by the hyperimmune serum as com-
pared with the activity after incubation wirh normal
rabbit serum.

Immunoelectrophoresis in agar at pH 8.2 using
three concentrations of the desalted protein fracrions
of alcalase and two crystalline alkaline peptidases from
B. subtîlis, subtilisin, and subtilopeptidase-A shorved
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T r o n s m ì t t o n c e
2 5 4  m F .

Fis, 3-Elution curves of I g. alcalase ffltcred through aephadex

G-100.

(See lìg. '1.)
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Fic. 4.-Rcsults of prlck teatlng in cascs A' B-'  and C and prote6s'

assay of gcl-f i l tcrcd alcalesc (scphadcr u-rw;'

Same fràct ions as de;ignated in f ig'  3'

two strong precipitation arcs close to each other,

located toi,aid the cathode, when analysed with the

rabbit antiserum to alcalase (fig. l). In the highest

concentration of the protein preparation of alcalase

two or three faint arcs were also seen localised closer Îo

the starting basin and towards the anode' In contrast

to these faint precipitates the two main arcs on the

carhoclc side gradually became lveaker durine the

second and third daY of diffusion'

Allergen and Ettz5'ne Actiztíty in Fractions after Agar

ElectroPhoresis
2 mg. alcalase were electrophoretically s^eparated

from alransverse well in the mid-position of an agar

layer on an 8 x 8 cm. glass plate under conditions

identical to the immunoelectrophoretic analysis de-

scribed above. Eight transverse 1 cm' broad strips

were then cut out in the agar as indicated in fig' I and

each eluted in 2 ml. of saline solution for 24 hours'

Subsequent prick testing and enzyme- activity deter-

*i""tiótt showed that both allergen and enzyme activi-

ties were localised in the same agar sections as the

above cathodic precipitates (fig. 2).

Allergett and Enzynte Actixity in Fractions after Gel

Filtration
Gel filtration on sephadex G-100 of I g' of alcalase

showed a single protein peak. Non-protein material

rvas eluted after the protein (fig. 3)' Based on earlier

runs using this column with molecular-weight markers

the elutioi volume of the protein indicated a molecular

weight of around 20,000. Enzyme-activity determina-

tion" and prick testing of the gel-filtered fractions

revealed maximum activily for both these properties

coinciding with the main protein peak' The resuits of

the prick-testing and enzyme determinations are given

in fig. 4.

Discussion

The allergenic potency of airborne enzyme particles

was clearly demonstrated by the relatively common

finding, in workers producing enzyme-containing wash-

ing powders, of sensit isat iol.r '5 '  r0'  r7

Ve have studied three female domestic users who had

adverse reactions of local, atopic type in connection

with the use of enzyme-containing washing powder'

llesi<lcs the rather suggestive history, assumption of an

immunological type-r mechanism behind these reac-

;i;;;;t-;"pport;d by positive prick-test results with

.o".1"o.rl"its of ttri ìrude enzyme solutions far

;;ì; rh; level at which non-specific reaction mav be

"rì.ìi.a.; 
s"pport for a type-I hypersensitivity reaction

*.r 
"ft" 

obtained by thè demonstration of circulating

.*v;;-tp;.ific IgÈ antibodies by means of the

;.;:t.;. 
'it l, m"tnoa has been reported as. a sensitive

in-vitro method to cletect reaginic antibodies to ailer-

g."r i.tpon.ible for atopic reactions''r In the epi-

à.*iorlÉ."r study repoited by Newhouse et al'5 no

il;i;,i"c IgE antibódie, 
"g'itttt 

the. enzvme could

u.- J"t."i.a-by the red-biood-cell-linked antigen-

"",iùr-U"ii" 
a.ri.tt Ott the other hand, these authors

JiJ"dio .it."radng IgG antibodies bv this technique'

In the first report on enzyme sensitisation in workers'

pì..fpii.,i"g antibodies were found both in sensitised

;;;;il and"in controls,a but in later investigations 1" r?

;;;ii;;ilt.s could-not be demonstrated' In the

.... oio"t cases as well as in control sera presumably

;;;-;;*tnJiy precipitating components stronglv in-

terferid in the immunodiffusion analyses' - These

.o*o"r,.rr,* are probably cr-M globulins're \Ve did

trot 
^fittd 

any precipitins in the 1-globulin lractlon

ffiil;à uy 
"*-o.tì.t--sulphate 

precipitation against

the actual enzyme pr"p"t"ìiott' \fe also failed .to
demonstrate any circulating antibodies by passlve

n*Àrggt,rtlrration tests using cells coated. with alcalase

;;;;;;"; did vùthrich a-nd ott'" Thuswe found

l" t"ìi"gi*l indication that the hypersensirivity re-

action in our cases might be based on local type-rrr

Anhus reactions.--À1i.. 
gel filtration on sephadex G-100 .of 

crude

""rv-. 
ilution prick-test rèactions were elicited by

fractions containing as little as I Pg' protein per ml't

*nl.n it similar tó the lower limit of the biological

"ii;;;;" 
altivity of purified rve grass'' and birch-

p.fft-"-"fútg""'" The allergenic activity coincided

iuìtn u" enzlme-active protein peak.and had an elution

;;i;; whích indicatÉd a mólecular-weight class of

20,000. This figure accorcls well with the findings of

i<""V o al." aid is also well within the molecular-

*iili,, t"ttg.s in which many allergens have been

1orri6.'o'",ìt By more direct methods the molecular

*"igttt of pure É. subritis protease has been estimated

to be 27,000-30'000.
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This protein was immunogenic in the rabbit, and

immunoelectrophoretic analysis in agar by means of

the rabbit hyperimmune serum revealed two main
precipitinogens localised on the cathodic side of the

surt basin and two or three more rapidly moving

antigens forming very faint precipitation arcs. The

localisation of the two main precipitates, when com-
pared with a human serum run as reference in the same

experiment (fig. l), shows that these components have

a high isoelectric point. Ottesen and Spector 2a re-
ported the isoelectric point of two alkaline peptidases

from B. subtílis to be 9'l and 9'4, suggesting that the

two main components observed by us may also be

alkaline peptidases (proteases). This assumption was

also supported by the fact that the càthodic dense

precipitates, in contrast to the anodic ones, soon

showed an appearance suggesting auto-digestion. The

enzyme and allergenic activity was also eluted from

these parts of the agar after electrophoresis. Thus we

assume identity between the enzyme, the two slow-

moving precipitating components, and the allergen
principle. The relatively low electric charge of this

enryme-allergen is in contrast to the acidic nature

usually found in other isolated al lergens.r0'2r '2t
Knowledge on the relation between molecular struc-

ture and allergen activity is limited, but may be

increased by further studies of this allergenic enzyme

since it has been extensively analysed biochemically,

including establishment of its primary structure, com-
posed of 75 aminoacids.

Besides such obvious factors as intensity of exposure

and particle size, sensitisation to this allergen may also

be favoured by an enzymatically increased penetration

through the mucous membrane. As a challenging

allergen, however, the enzyme was active even after

enzyme inactivation by heat. In our patients we did

not consider it necessary further to establish the

diagnosis by provocation tests, but in more obscure

cases such tests may be indicated and can probably be

done safely with heat-inactivated enzyme-allergen'

Even if sensitisation to proteolytic enzyme in wash-

ing powder is much less common in domestic users

than in factory workers the problem is evidently more

than just one of occupational sanitation and elimination

of easily sensitised employees. The use of protcolytic

enzymes is not restricted to laundering. The manu-

facturers of alcalase in Denmark describe its use in

baking, brewing, fish, leather, and siik industries' We

would like to stress that, in every situation rvhere these

enrymes are used, it should be certified that they

do not occur in a dusty form capable of polluting the

air.

In November, l9ó9, the manufacturers of the en-

zyme-containing washing powder investigated by us

ciranged the dispersion of the enzyme component from

a powder to granules, thereby probably reducing the

risk for sensitising considerably. However, one cannot

completely exclude the possibility that materials such

as clòthes and sheets, treated with solutions containing

these proteol''tic enzymes and dried rvithout sufficient

rinsing, may release enough enzyme to elicit unrecog-

nised allergic type-I reactions.

\Ve thank Dr. H. Arnoldsson, Dr. L' A' Hanson, Dr' O'
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ANTIBIOTIC RESISTANCE OF

SHIGELLA SONNEI

JoaN R. Davres W. N. FenneNr
ANNS H. C. UrrrrY

B act eriological Labor at orY
(Pubtic Health Laboratory Setoíce),

CountY HaII, London S'E'1

^ Examination of I102 representative
òummary strains of Shígella sonzei isolated in

London in the past two years has shown that 701'o of

sffains are now;esistant to three or more antibacterial

drugs. Neomycin-resistant strains, though uncommon'

are 
-isolated 

more frequently than in the past' The

significance of these findings is discussed in .relation
to- the treatment of acute diarrhaa and of the con-

valescent excreter.

Introduction

Tns antibiotic resistance oÎ Shigella sonnei is oÎ

interest for a number of reasons' The clinician is

concerned with treatment of the acute case and also

of the symptomless excreter' Should he use anti-

uiotics ai atí ? If so, which one ? The epidemiologist

"* 
*.. the spread of particular. strains in his area'

"ri"S " 
combination of drug-resistance-pattern and

;;ffi"; ,yp. ,o characterise a srain' The bacterial

""".ii.it,, 
interested in the problems of acquired

l",itio.i"'t.tistance, has in Sonne dysentery a ready-

mlae worting model to observe and test his hypo-

theses.
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