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T H E  D A N G E R S  O F  P R O T E O L Y T I C  E N Z Y M E S  T O
W O R K E R S

srri :  r '  vierv of the rvorld-wide concern (r{eus yorker,
Jtrtrulrry 16, l9i1) r 'egar"rding the irar"zatd to wc., ikers expc_rsed
to  prc r te . r l y t i c  en-y r 'es  usec l  in  the  de tergent  i ' dus t ry ,  and
the  necessary  t i rne- t t r l rse  be fore  co Ìnpr .enensrve  Í rccounts  o f
research  can appeaÌ '  in  sc . ien t i f i c  journer ls ,  i t  wou ld  be
appreclated i f  sr)ace were ava.i i :r .ble in y,ur columns to
sur t r rna" r ize  our  inves t iga t ions  on  th is  p rob ìem.

.  -  In  November ,  19 t j t i ,  as thma d .ue  to  , ,A lca lase"  
was

identi f ìed by us olt  cl inical grr. luncls, and. pr.rn=rl 
-o.,  

t l re
bas is  o f  sk in  and inhara t ion  tes ts .  Fur the i  invés t iga t i 'n
rvas  no t  encouraged a t  tha t  t ime,  a l though o ther  cases  had
occur red  in  the  exper ience o f  a  loca l  med ica l  p rac t i t ioner .
In  l \ Ia ry ,  1969,  a f te r  the  pub l ica t io .  o f  a  repor f  by-1 . l i . ,Ot r
of respiratoly sympLoms in a factory in the Irnited i<ingd.om,
an appro : rch  by  the  un ions  concerned led  to  a  

- jo in t

inves t iga t ion  by  the  D iv is ion  o f  Occupat iona l  Hea l th  and
ourse lves .  rn  assoc la t ion  rv i th  re la t i ve ly  h igh  env i ronmenta l
ìeve ls  o f  enzyme,  we found tha t  507o o f  9g  employees  o f  one
f lc to ry  devetoped r .esp i raLory  symptoms dur ing  , , iuns"  when
the enz] 'mes were used, and approximately 6Fr% shorved
sk in  sens i t i v i t y  on  tes t ing  w i th  an  appropr ia te  ex t rac t .
Amongst  these cur ren t  e rnp loyees ,  te i i s  b f  ven t i la to ry
capac i ty  revea led  no  ev idence o f  pers is t ing  func t iona l
abnormal i t y  lM i tche l l  and Gandev ia2) .  In  a  seéond fac to ry ,
q'here environrnental levels rvere lower, and subjects wiih
resp i ra to ry  symptoms tended to  be  exc luded,  the  sens i t i_
zation rate was somervhat lower. Symlttoms were present
on  enzyme exposure  in  sub jec ts  bo th  w i th  and u , i thout
sk in ,  sens i t i v i t y ;  s im l la r  f ind ings  in  Br i ta in  by  Nervhouse
et al i t t  n'ere interpreted dif fereni ly, in that th-e symptoms
in  ind iv idua is  w i th  negat ive  sk in  tes ts  were  a t t r ibu ted .  ro
unre la ted  resp i ra to ry  in fec t ions  ra ther  than to  enzyme
exposure .  our  v iew on th is  impor tan t  po in t  was  es tab t is t red
in  the  course  o f  a  second s tudy ,  in  wh ich  2g  ind iv idua ls ,
selected on certain defined. cr i ter ia, .were exposed to an
aeroso l  o f  d i lu te  "A lca lase"  so lu t ion  fo r  one minute ,  us ing :
doses of the same order as the subjects had encountered-,
o r  migh t  encounter ,  in  a  day 's  work  under  the  cond i t ions
then ex is t ing .  Th is  inves t iga t ion  conf l rmed the  deve lopment
of asthma, as judged cl inieal ly and by serial venti jatory
tes ts ,  in  bo th  sens i t i zed  and unsens i t i zed  sub jec ts ,  the
manifestat lons appearing, as with certain other oceunational
a l le rgens  (Gandev ia ;a  Gandev ia  and Mi lne6) ,  e i ther  imme-
diately, after four hours or so, in the night fol lowing
cha l lenge,  o r  in  var ious  combina t ions  o f  these separab lé
reactions ( l \ f  i tchel l6). The reaction often lasted a dav or
so ,  bu t  las ted  a  fo r tn igh t  in  one h igh ly  sens i t i ve  ind iv ldua l .

This study yielded further valuable information, in that
tt  indicated the existence of a second acute respiratory
syndrome attr ibutable to enzyme exposure. This ieaction
was characterized by the appearanee of f lne rales in the
ches t  ln  11  o f  29  sub jec ts  w i th in  a  few hours  o f  cha l lenge,
and pers is t ing  fo r  hours  o r  days .  These s igns  were  no t
necessar i l y  assoc ia ted  w i th  symptoms (except ,  o f  course ,
ln  those sub. iec ts  a lso  deve lop ing  as thma) ,  were  no t  asso_
c ia ted  w i th  change in  ser ia l  ven t i la to ry  eapae i ty  es t imat ions ,
and ryere not confined to sensit ized sub.iects. On these
grounds,  together  w i th  the  absence o f  ev idence o f  a lveo la r
or  in te rs t i t ia l  d isorder  as  judqed by  c l in ica l ,  funet iona l  and
rac ì io log ica l  s tud ies ,  we ascr ibed th is  reaet ion  to  b roneh lo-
l i t i s ,  o r  to  d isease a f fee t ing  smal l  per iphera l  a i rways
(Gandev ia  and Mi tche l l t ) .  Subsequen i ly ,  care fu l  observa t ión
revealed that these easi ly overlooked reaetions .were
ident i f iab le  in  the  course  o f  o rd inary  indus t r ia l  exposure ,
in  sn i te  o f  imnroved work ing  eond i t ions  in  Aus t ra l ia  and
in  the  l - In i ted  Sta tes .

By  th is  t ime (mid  1970) ,  the  Nerv  South  
'Wales  

Techn ica l
Committee on Enzyme Cleaning Products had been formed

t L a n c e t ,  1 9 6 9 ,  1 :  7 7 7 7 .
, Amer. Reo. resp. Dis.,  in the press.
z  L o n c e t ,  7 9 7 0 ,  1 :  6 8 9 .
{ t r f u o .  J .  A u s r . ,  7 9 7 0 ,  2 :  8 3 2 ,  8 7 2 .
6 Brlt .  J. lndustr.  tr Ied., Lg7O, 27 : 285.
c  A u s t .  A n n .  M e d . ,  1 9 ? 0 ,  1 9  :  4 0 8 .

undel the chairrnanship of Dr \V. J. l lensley. l .hrougÌr i ts
n te (uc . t l  suucur r ì r r r lLLec ,  these t i t r t l i ngs  wet 'e  u ra t le  Kr ìu .wn,
and I  eco tn tnend i ] " t iu t ìs  were  made (J  o l tce I , t ì i r ìg  t l te  lu tu f  e
n iec i i c l l l  su t ' re ru : i . r rce  o f  eu ì I l luyees .  l lec t , Ì r t r re t r t la t i .ons  a t rd
stantlards \ l 'ere also a<ìoptet l  ìn regar.d to t ire cuntrol of
enzyr r ìe  levers  in  the  env i ronurent  and to  ì ra r r r l l i ng
IJ rocedures .  Prompted by  oúr  dernons l ra t ion  o f  b ronc l r iu ia r
inv t - r l re ruent  and by  the  knowr ì  e r lec ts  o î  inha lec l  p ro teo ly t j c
enzynìes  on  sever t l l  spec . res  o f  an imz l ls  lGross  e t  u l t i . ) ,
rve also recornnrended m.ore elaburate sLudies of the
mec i ran ica l  p ro l . re r t res  o f  the  Iungs  in  sub lec ts  who hac l
alreaoy been wcrrking lvi th enzytnes during the preced.. ing
two years ;  in  our  v rew there  was sume r isk ,  the  n i . ign i tuc lè
of rvhich we could not. assess, of the d.evelt-rpnrent of
emphyserna.  rn  |ac ! ,  ser ia l  observa t ions  o f  the  nrechan ica l
p roper t ies  o f  the  lungs  in  th ree  sub jec ts  had : r l reac ly
ind ica ted  tha t  th ts  possrb i l i t y  wéìs  a  rea l  one,  a l though fo r
var ious  re i ìsons ,  no tab ly  the  d i t i cu l ty  o f  exc lud ing  no .n-
indus t r ia l  d isease in  these h igh iy  sè lec ted  sub jec ìs ,  the
observations fel l  far sht- lr t  of prt_rof.

- ' Ihis investigation has recently been cornpleted. by one
of  us  (C.M. ) ,  and a  repot  t  h . l s  beeu f  u r i r i shed tb  the
I ) i v is ìon  o f  Occupat iona l  Hea l th ,  to  indus t ry  and to  the
un ions .  As  t Ì re  s tudy  was knorvn  to  be  in  p rogress  th rough
public statetÌtenls of the .I .echnical 

Committei,  the repr_,rt
u 'as-  subsequer l t i y  re leased to  rhe  press ,  w i th  the  concur rence
of  the  cha i rman.  A  to ta l  o f  36  men was s tud ied ,  compr is ing
10 sub jec ts  p rev ious ly  c lass i f ied .  as  , , re la t i ve ly  heav i l y
exposed"  (under  p rev ious ìy  ex is t ing  work ing  cónd i t ions  j ,
14  c lass i f ied  as  "modera te ly  exposed"  and 12  c lass i f ieO as
" ì j sh t lV  exposed"  on  the  bas is  o f  kno ln  p laces  and types
of  rvork  and the  re revant  env i ronr r . 'en ta f  enzyme levèrs .
Lung vo iunres  were  nreasured by  the  n i t rogén washout
method, and the mechanical propert ies of th; lung r., , ,ere
examined by  the  methods  deve loped in  th is  un i t  by  p r ì fessor
H. J. H. Colebatclr.  and his col ieagues Dr K. E. Finucane
and Dr I \{ .  Smith (Finucane and Colebatch8).

The mean values for forced expiratory volume at, one
second (F-EVr) and vital capacity 

- 
(VC) were comparable

T al l  three groups, but the rat io FE\rr :  VC was- signi-
f icantly reduced in the heavi ly exposed (IIE) group" by
comparison with the l ighi ly exposed (LE) 

'gróup 
(HÉ

q . 6 5  
-  +  0 . 0 8  [ m e a n  t _  S . D . ] ;  L E  0 . 2 6  - +  ó . O O ;  ] ' < 0 1 0 5 ) .

IoJ. l  lung capacity (TLC) was signif ,cani ly greater tn the
} IE_ grgup_by compar ison w i th  the  LE group (HE ? .0g
i  1 . 0 6  l . ;  L t r  6 . 6 4  - f  0 . 9 2  t . ;  p ( 0 . 0 2 ) .  R e s i d u a l - v o l u m e  a n d
func t iona l  res idua l  capac i ty  were  s imi ìa r ly  g rea ter  in  the
HI ì  _group.  Def la t lon  pu lmonary  compl iance-a t  func t iona l
res id r ra l  gapac i ty  rvas  grea ter  in  the  HE group ( } rE  0 .b?
+  0 ' 3 2  1 . , / c m  H : O ;  L E  0 . 3 7  - f  0 . 1 0 1 . / c m  H r O ;  0 . t > P > O . 0 i r ) .
The vo lumes o f  gas  re ta ined in  lung a t  10  and 6  cm H:O
(Vro and Vc) were greater in the HE group than in the
L E  g r o u p  ( V r o  :  H E  6 , 7 2  - F  1 . 0 9 1 . ;  L - E  S . Z e  - f  0 . 9 9  t . ;
P < 0 . 0 1 .  V s  :  H E  5 . 4 2  - + -  1 . 0 2 1 . ;  L E  4 . 1 9  - r - .  0 . 8 6  t . ;  . P < 0 . 0 i ) .
P_gllnonary conductance measured during t idal breathing
( H E  0 . 7 3  - + -  0 , 4 5 1 . / s e c / c m  I f z O ;  L F )  0 . 6 2  i  0 . 3 0 l . / s e c / e m
Hto . )  and dur ing  de f la t ion  f rom TLC (HE0.42 1- '0 .2 :0 t . /
sec , /  cm HgO;  LE 0 .46  +-  0 .18  ] . / sec /cm HsO)  was s i rn i la r ,
indicating that large airway size and distensibi l i tv r lrere
comparab le .  The resu l ts  in  the  modera te ly  exposed group
were intermediate between those of the other two groups.

T-hesg .results (of which the above is a necessari ly brief
rev iew)  ind ica te  loss  o f  e las t i c  reco i l  in  the  HE groun.  The
a i rways  obs t rue t ion  ind ica ted  by  the  redueed fnV,  :  VC
ratio in the HE group is probably secondary to the loss
of elast ic recoi l .

Age,  he ieh t  and smokÍng  hab i ts  in  the  th ree  € f roups
were  comparab le .  Ne i ther  these,  nor ,  in  our  v iew,  àny  o f
the  fac to rs  conce ivabty  in f luenc ing  the  se lee t ion  and c làss i -
f iea t ion  o f  the  sub iee ts ,  can  be  eons idered as  resr . rons ib le
for the observed dif ferrcnces. 

'We 
therefore conelude that

the  observed loss  o f  e las t ie  reco i l  i s  a t t r ibu tab le  to  oecu-
pat iona l  exposure  to  the  pro teo ly t i c  enzymes,  and we be l ieve
i t  i s  l i ko ly  to  be  permanent .

I  J .  oeeup.  Me i l . ,  7964,  6 :  181.
.  J .  opp l .  Phys io l . ,  1969,  26 :  930.
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In the absence of severe, long-standing and chronic
airways obstruction in_ the present cases, tÉe only known
and generally accepted cause of loss of elastic recoil is
emphysema. Irowever, \À/e have specirically avoided the use
of this term, flrst, because we have no pioof of the appro_
priate - structura_l changes, secondly, because the 

-tabel

would be appìied at the comparativeiy unfamiliar level of
subclinical îunctiona-l disorder (in none of these subjects
would a clinical . {iagnosis be passible on conventional
criteria), and thirdly, because [here is no evidence to
indicate the prognosis and whether it eonforms to that
obtaining in "clinical" emphysema. Answers to theseprobìems clearly require stqdies of these men over years.
rn the interim, whilst we must emphasize that our ì.tridun""
of permanent i l l effects relates only to workers exposed. to
levels unacceptable by current standards, .we à"" not
prepared to gile an assurance that it is safe to be exposed
even to the current low levels over periods ot- peitraps
years or deeades. From the prognostió and perhà-ps tire
compensation viewpoinr, n'e may point out that iheorèficattl,
even subclinical loss of elastic rècoil impairs sucn 

-aete.,cà

mechanisms as cough, and renders the ai rways more
susceptible to any broncboconstrictor influence.'we 

should stress that the latter findings are not relevant
to ordinary users (preferred to the martetptacL jargon
"consumers", a term p_erhaps more appropriaté tó 

-enzymes

than to housewives).  Lest  there be anv-misunderJtanoing
of our views in relation to users, we sùould p";hup; 

"t.t"that there is no doubt that acute respiratoiy- 
-sv'mptoms

may be provoked in some susceptibre ,,ailergic;; inbiviouats( in spi te of  statements to the contrary emanat ins f romindustrv and at least one of its sales re"pr"""niuììuà-"), and
that  . they may develop skin sensi t iv i ty  <p"""ó"" i 'où"u"rr"-
t ions).  A-!y r isk -of  more pers istent-  symptoÀ"-  * ì " t  beremote.  'we 

should .a lso make i t  creai  t i rat  we--  ao notadvocate the use of inhalation chalrengu, wttictt is-certainly
contra indicated in users.

- tr ' inally, we should like to record our appreeiation ofthe cooperation of industry and its medicat ófi1óé;;'unions
and employees, as rv-ell as the opportunity to coliaborate
with the Div is ion _of  occupat ionài  Heartú.  wi i tàùt  tÉiscooperat ion,  an understanding of  the proble." . ,  

- i l - "ot  
theul t imate solut ions,-eoulr l  not  have been^achievua i "  so stror ta- t ime. rn pr incipìe,  coraborat ion of  th iJ r . ina.-o" ' iùe part

of  management and unions courd actr ievé-spéóai" l^""" . rut ion
of other simitar problems which inòvitaUty--"àòó_pu.r,.,
lncreasing teehnological and industrial d;"òi;;*;;;.

Division of Thoraeic Medicine, BnvaN G.a,Nnpvu.rrniv_ersity of New south 
'ware-q 

erlaniel ùir""rr"r.
School  of  Medic ine.

Prince lfenry Haspital, Liti le Bay, N.S.W. 2086.

N E W E R  C O N C E P T S  I N  R E G A R D  T O  T H  E  , € T I O L O G Y
O F  A L L E R G I C  R E S P T R A T O R Y  D I S E A S E S

Srn: I was most_interested to read the article on .,Newer
Concepts. in Regard to the -lEtiology_of Ailergic'Èéspi"arory
Diseases", !y nr R. Munro rora"i.rou"""r,-i i"i i '- i i '  rszrl,but amazed and disappointed that food àffi idv 

"i ifr setsno mention' The concept of food. artere-y ìs-"riot"i lw, otcourse, but is simpty ignored., even by 
""iot-ot-àtìe"si"t".It never ceases to amaze me how many patients onesees in general practice who have rraa asiúm; fi; years,who are on the .usual_ttreiàpv, Uu1 trave 

-;é.["^i.d, 
anyallergy in'estigations. The réàdon is cteàr:--m-ost àoctorsand patients have been disappointed by tt e 

-iéIuf 
ts, andthev feel the ailergy investigàtio"ì, at reast for perenniarsymptoms, are not worth whire. Being 

"o"t 

-tJ 

"""àitergist.hu: been _synonymous _with having skin tests and thenbeing condemned to a long cou"s"-of  in ject ió"" .* t i i tor tu-nately, it sometimes tgkes- months or years before it isc lear. - to the pat ient  thal  t re is  
-nàt_der iv ing 

any benef l t ,and they are given up_ in aissusl. Harrpiiv,- tt is" siate org"trai1s is chan[in{,- aù atrersl"sls 
-"rr-n"ro. 

ù".";'; fàir ieealn advance wrrít ttre ótinòe"--ói; du""rr"it ization win be.
Seasonal asthma 

.that. is .mosfly fro_m pollen sensitivityl-ras alw'avs had bctter treatmenf" resurts, with or without.desensitization.

Chronic asthma, or attacks recurring regularly everyfgy weeks, v/orse in wintei, ;;; usually due to foodallergy. Some American autiroritìes,', claim that food
l l l : lsv is  a major  taciór-ot  urr" t . 'SOn of  cases of  perenniatasthma. No wonder our resurts u"""r"a" i i " i r r i "  

' ís^ 
r isnt ,and r am besinning to think it G, iì.,"" r rràve nàd iatients

,  1Rowe, A.  H. .  
"1{-F.o*" , .$. ,L"  

(1968),  -Br_onc,hia l  Asthma,{ts Diasnosis aúd rreatmeiit; ', ' ' iÉ"Àà", "si,rrfsààiìi, ' i ir 
iîo,".t Donaldson, B. F.., ..Strong Medicine,,, Cassell, London.
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on îood elimination diets on the recommendation of our
local allergist.

It seems that by excluding food allergy one can lowerthe total allergen load. to such an exteni that the óo-rrru.,hou-se dust allergy can be minimized by Su"uràt 
-*é"sures,

without, in most cases, having to desensirize, r.boa 
-àtturgy

is,  of  course,  most  important  in chirdren,  
""d-* i i - inrant i reeczemas' children with recurrent "snifflss,', colic, 

-diarrhcga,

bronchitis, can be rendered asymptomatic 
'by 

toóa-èti^ina-
tion, mostly cow's milk.

In, .conclusi -on,  Sir , . I .  hope you wi l l  excuse a mere generalpract i t ioner for  advis ing such an eminent arrers iÀt-as orMunro l -ord,  but  r  suggèst  that  i f  he uses str ic t  e l iminat iondiets as- part of his investigations, he will nna--vèry fewcases of  " int r ins ic"  asthma remaín.
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P. W. I(swr.

D I A G N O S T T C  T R A P S

SrR: rn the last 1g months r have had to deal with twopregnant women who have been tr-rld that a rasrr' in earrvpregnancy rvas ..only an allergy',, when, in fact, tÀe 
-correct

diagnosis was rubelia.
The . first young: mother specifically asked a generalpract i t ioner in a,  neighbour ing town whether she hadGerman measres. she Èad ontv"iuÀt uà"o"i"- p""Ésnìr,t. sr,"was reassured.  f  .  r ret  her when her pregnancy was tvel ladvanced and delivered an inranl which Éil.h;à onl weuxlater with multiple stigmata ói congenitat rubeìla. The'r'irus was isolated. from 

-the 
fetll.

Today I  have been- _ deal ing wi th another youngprimigra-vida, v'ho n'as told- ur-a 
-rrospitar 

resident that shedid not have Germa-n measlej when seve_n weeks pregnant.Fortunately, I saw trer snórtlv"uiìàr*u"A; ;;ì ';u'".!61u ,o
:"^ld sera . -to Sydney for ruUólfa antibody titres. Thisyoung mother has a rising antiUoov 

--i it".," "i" " 
"ubella,and there is stiil time to t"""-i"àlì fràr p"às-run""v.^

The diagnosis of rubella is too difficult for any doctor,no matter  how exper ienced, to -venture an opinton inpregnancy without .th" support of 
"enai 

a.rtiUóéi, t itres.No doctor  need hesi tat"  id- 'admit" ' that  he is  not  sure ofthe diagnosis, and we 
-Jrrouriìi i"in_sist 

that any presnanrpatients with a rash or Àuspectóa rubella tràvé-- urgentdiagnostic titres performed i" 
-o-"auì 

to avoid quite unneces_sary tragedies.

B.M.I .  Bui ld ine-'Àlins""t1}L:?: MencenPn cosrrp.
Canberra City, A.C.T. 2601.

M E T H A Q U A L O N E :  E F F I C A G Y  A s  A  H Y P N O T I C  A N D
S I D E  E F F E C T S

Srn: f should Jike to comment on the paper entitled"I\fetha q uatone : Ennc?qy- 
"J 

- 
;^ Ii;,;notic_ and 

-Sii; 
Elff ects,,,bv r{esselr et arít, wrrión;.; ;.iúíished in the Journar orMarch 6,  1g?1.

Dr l{essell and his co_workers d^ecided ,.to undertake adouble-blind compa-rison òr-lià- eneóiJ-of-;;; i,;;;arone,alone and in comìinatio;- ;iì l àipnennyaramins 
^ 

hyaro_chloride',. One of , tfre --siatèd pifuo;es 
- of this investigationwas to study side effect" of tt i"se_d.rugs. All of the ?6patients were taking a.psy.chót.ibló grus in addition to thbhvpnotie under irvestiàaiion. 

- 
i-nà investigators thereforedid' not do what thev séi oui' tJ'a"r. The study was not ofmethaqualone alone, ngr of methàqtretone in combinationwith diphenhydramiire hyaròcil iò;;.ù, but of a combinationof one of these drugs n,iitr a 

""i i"lv 
of psyehotropie agents.rnteraction betwee*n drucs 

'ì" " "r,o-1., rightry receivingincreasins: attention, and thtis miy wett 
""óó"u.,i '"ro"'iù typ"or side effeets whrcÍr Tésiéii ìii-àuih;ve ;".i;à,^àr,à"wrricr,,signifiean']-, have n_ot beèn trù;.ì-;y _any olher lnvestigatorswho have pubtished triais oi-;:ùiiarax,,r_E.

lBurke,  J. ,  and Mahadevan, M. (1966),  Cl ín.  Tr ia ls J, ,  B:  4I7.tMacdonald,  J.  M. (1966),  prac, t loner,  Lg. :  6?1.
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