
Occupational asthma following inhalation 
of moth part icles 

Hccmse thmk lamar: a,c desimblc live fish bait, bee moths (Galleria mellondla; wax- 
zrwrm) arc raised in captidy. One of 18 persons, employed over a period of eight 
years at a commercial fish bait establishmend, developed bronchial asthma resu,ltin{g 
from heavy exposure to emnrdions of this moth. Skin tests, passice transfer, in vitro 
histamine rclcase, and provocative bronchial inhalation tests indicated an immuno- 
logic mechanism to be responsible for the adccrse effect. Extracts of other types of 
moths also elicit& passive transfer reactions, as well as extracts prepared from 
different stngcs of the life cycle of Cecropia moths. In this particular case, howe:eoer, 
c&acts of srvcral insects outside of the Lepidoptera order failed to produce positive 
passive transfer t&s. 

A mong the many reported cases of allergic disease following inhalation of 
insect emanations,7-11 a few have been ascribed to members of the Lepidoptera 
order (moths and butterflies). Vaughan,l” in 1928, apparently was the first to 
recognize the role of this latter order in producing asthma, and subsequent case 
reports in the following decade IS-l5 further suggested that moth emanations in 
certain specialized circumstances wcrc ctiologic in the production of asthma. 
However, these papers provided little evidence substantiating an immunologic 
basis for the reactions. The best documented case report on this subject was 
published in 1941 by Urbach and Gottlieb.lG These authors described asthma in 
a boy who was sensitive to clothes moths (Tineola biselliella), which were in- 
festing the patient’s home. He had positive skin test react.ions to an extract of 
clothes moth, as well as to coddling moth. Negative skin test controls were 
observed on the parents. In addition, a crude bronchial challenge was effected 
by assigning the patient. the task of grinding clothes moths with a mortar and 
pestle. Five minutes later, the boy developed an attack of bronchial asthma. 

The purpose of this report is to describe an occupationally induced case of 
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hypersensitivity to another genus of moth and to present special studies which 
demonstrate an immunologic basis for the reaction. 

Case History 

D. McK., a 22-year-old reliable white man, was first seen in June of 1965 for asthma 
of 2vJ years’ duration, The patient’s family and childhood history mere devoid of atopic 
disease. In the summer of 1962 (age 18), he began working for a bait company in southern 
Michigan. His major responsibility was raising and caring for moths (G&ha mellonella), the 

larval stage of which is used as fish bait. The moths were encouraged to complete their com- 
plicated metamorphosis under closed, artificial conditions and consequently thrived throughout 
the year. The patient spent much of his six-day work week confined in the moth domicile, 
which was heavily contaminated with dust, insect particles, and dead insect bodies. Three 
months after starting this job, he first developed rhinitis and asthma. The rhinitis gradually 
disappeared, but the asthma continued until the time he was first seen by us. The asthma was 
not confined to working hours but did tend to be more severe in the afternoon and evening of 
working days. Vacations were associated with partial improvement of symptoms. Asthma was 
slightly increased in the warm months but did not correlate with pollen seasons. Dusty houses, 
attics, and basements, other than his home and place of work, did not seem to increase 
asthmatic symptoms. Mold spores did not seem to be historically significant, except possibly 
for the increased summertime symptoms. 

Because of increasing dyspnea and wheezing, failure of a standard bronchodilator treat- 
ment program, and realizat,ion that the bait shop was related to symptoms, the patient dis- 
continued this employement in the summer of 1964. Since then he had been working full time 
as an inspector in an aluminum processing plant. During this time there had been gradual, 
but definite, improvement in his asthma. However, persistence of moderate symptoms prompted 
referral to our clinic in June of 1965. Additional history indicated that one visit to the bait 
shop in the preceding 10 months had been followed within several hours by a 6 hour attack 
of asthma. Two weeks prior to the initial evaluation in our allergy clinic, the patient moved 
from an old house to a new home without change in symptoms. The same overstuffed furni- 
ture, beds, rugs, etc. were used in both houses. Retrospectively, it was noted that the patient 
always wore his dirty working clothes home from the bait shop, up until his resignation in the 
summer of 1964. 

Physical examination revealed a healthy appearing 6 foot 2 inch, 210 pound man. No 
abnormalities were noted except for generalized expiratory wheezes throughout both lung 
fields. The forced vital capacity was 4.5 L., FEV, was 3.2 L., and maximum expiratory flow 
rate was 275 L. per minute. 

Chest roentgenogram, VDRL, urinalysis, and hematocrit were normal. Scratch and intra- 
cutaneous skin tests with animal dandcrs, pollens, and individual molds we’re negative, but 
intracutaneous testing with house dust and a mold mixture produced small reactions. The pa- 
tient returned one week later with dust samples obtained by vacuuming his own mattress, rugs, 
and stuffed furniture. After brief extraction in Coca’s solution, scratch tests with these ma- 
terials all gave 3+ reactions. Dust obtained from the aluminum factory was negative on testing. 
Ground adult insect, GaZZeria mellonella, in Coca’s solution produced a 4+ reaction (scratch) 
with a negative control on the physician. 

Before the authors saw the patient, he was started on hyposensitization to stock house 
dust and mixed mold extracts on a weekly basis. A follow-up visit in July of 1965 indicated 
that his asthmatic symptoms were decreasing, but physical examination still revealed expiratory 
wheezes. Forced vital capacity was 5.2 L., and FEV, was 4.2 L. with an MEFR of 500 L. per 
minute. A nasal smear revealed 10 per cent eosinophils. The patient returned in October of 
1965 stating that his asthma had disappeared in the interim. Physical examination was nega- 
tive. Forced vital capacity was 5.8 L., FEV, was 4.9 L., and MEFR was 600 L. per minute. 
Results, of intracutaneous skin tests on the patient with extracts, to be described in a later 
section, are given in Table I. Further special studies will be described. The patient has re- 
mained entirely asymptomatic to the time of submission of this paper. A visit to the bait 
shop revealed that the owner, who has been in the “moth larva” business for 8 years, has never 



had respiratory tract symptoms. X tot,al of 38 employees have worked tlwre during thrl 8 
yw,rs, with known allergic symptoms appearing onlg in our patient. The owner and 0x1~ of 
his current employws wt~w skin tested intracxtaneously with Galloria extract, 1: l,OOO,OOO, 
and both were negative. 

EXPERIMENTAL DATA 

Preparation of extracts 

Adult bee moths ((MLerin mellonella) were obtained from the bait shop. 
Itrpresentatives from all stages of the metamorphosis of Cecropia rnoths were 
obtained from the Irniversity of Michigan Zoology Department.* The insects 
were frozen alive or shortly after dissection and stored at, -20° C. They were 
broken up into1 smaller sections with scissors. Defatting in a soxhlet apparatus 
was continued until the returning ether was approximately clear (slightly yellow 
tinged). Moth parts were then ground with a mortar and pestle, weighed, and 
extracted in phosphate buffered saline, pII 8.0, for 48 hours at about -lo (i. 
The extracts were centrifuged at 1,600 g for 30 minutes at -lo C., and the super- 
iiatants wcrc reccntrifuged in the same manner. After passage through a 1.2 
micron clarifying filter, sterilization was achieved by pa.ssage through a Milli- 
pore filter. Call&l and Cccropia extracts mere prepared without phenol or 

other prcservatirrs. The total nitrogen (TN) and phosphotungstic acid prccip- 
table nitrogen ( I’Tsl-Y)li content, of the extracts, as measured by tht micro- 
KjCldiIhl method, WcW as follows : ( ialleria mixturef 1 :I 0 (W/V) co~ntaincd 
788.8 pg PTA-N per milliliter (78,880, PNl: per milliliter) and 1,732.g hug TS 
per milliliter. C’ccropia wing 1 :50 (W/V) contained 43.38 ,,~g PTA-N per milli- 
liter (4,338 I’S11 per milliliter) and 201.38 pg TN per milliliter. In addition, 
representatives from other insect orders were obtained from IIollistcr-Sticr 
(n~ayflp, caddis fl;-, mosquito, Hymenoptera mixture, and deerfly). Extracts oi 
silk mot,h, noctuid moth, and was moth$ supplied by Dr. Frank Perlman had 
been prepared as described in his publication.‘8 

Special tests 

I’assive tmnsfer 01’ Praumitz-Kiistner (P-K) tests. Tenfold serial dilutions 
of insect extracts were prepared with phosphate buffered saline, pH 7.0, until 

“Through the courtesy of Dr. David G. Shappirio. 
tThis mixture consided of wings, bodies, and emanations. 
t\V’ns moth used t)y Dr. I’erlman was the same insect as our Galleria. To avoid confusion, 

Dr. Pcrlman’s extract will be referred to as wax moth and ours referred to as Galleria. 
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Table II. Results of P-K tests. The sites had been sensitized 24 hours previously 
by 0.1 ml. quantities of the patient’s serum and challenged with 0.02 ml. of the 
indicated allergen dilutions in jetted intracutaneously 

Testing 

Extract 
dilution 
(W/B) 

P-E recipient X0. 1 P-E recipient No. d 

Ery- ETY- 
Wheal tlaema Graded Wkeal thema Graded 
(mm.) (mm.1 reaction (mm.1 (mm.) reaction 

Sept. 18,1965 
Dilu;;t con- 

Galleria mix- 
ture 

Galleria 
wings 

Galleria 
wings 

Cecropia 
wings 

Cecropia 
body 

Cecropia 
pupa 

Cecropia 
larva 

Mayfly 
Mayfly 
Nosquito 
Mosquito 
Hymenop- 

ter mixture 
Hymenop- 

ter mixture 
Deerfly 
Cad&s fly 

April 8,1966 

Diluent con- 
trol 

Galleria 
wings 

Wax motht 
TVax moth t 

4 0 

6 27 

5 27 

2+ 

2+ 

5 

4 

6 

6 
5 
3 
4 
2 

4 

3 

24 

11 

30 

28 
0 
0 
0 
0 

0 

0 

2+ 6 

t 

2+ 

2+ 
- 
- 
- 
- 

- 

3 0 

6 

7 
12 
15 

Pseudo 

7 

10 

10 

9 

0 

47 
55 
57 

- 

2t 
3+ 
4t 

27 2t 

45 3+ 

32 3+ 

35 3+ 

4 0 

1: 1,000,000 

1 : 1,000,000 

1:100,000 

5 25 2+ 

6 32 2+ 

11 38 3+ 

1:500,000 

1: 500,000 

1:100,000 

20 

21 

1+ 

4 l+ 

8 32 2+ 

5 31 2+ 
6 21 2+” 

10 26 2+* 
3 0 - 

4 ? 2 

1:500,00 
1:100,000 
1: 10,000 
1: 100,000 
1:10,000 

1: 100,000 

1: 10,000 
1 : 10,000 
1:500 

0 4 

4 
4 

0 
0 

1 : 100,000 
1: 25,000 
1: 2,500 

Noctuid 
mothi 

Noctuid 
moth+ 

Silk worm 
moth+ 

Silk worm 
motllt 

1 : 50,000 

1 : 5,000 

1 : 30,000 

1 : 3,000 

*P-K recipient No. 2 also had 2+ reactions to l:lOO,OOO and 1 :lO,OOO mayfly allergen at 
control test sites not sensitized with the patient’s serum. Otherwise, the control tests with all 
other antigens on both recipients were negative. 

t Provided by Dr. Frank Perlman. 



irrl.~acnt,arrrous skin tests OH thta Ilotwnsitimd skin ot' 2 lmtcwt ia I Ijilssivc tYilllSl'~'l' 

WCipieIltS wcl’c unrc~uiroC;l~~~- ~lq.Wtiv~ when cdorllp;i~~cd with diincnt NJlltrOl sitc5. 

AI1 P-K testing uxs c~at~l~ictl out il l Scptcwlhc~t* 01’ 1965 mti .J;~~iu;n~y ;~ntl April 
of 1966, with aIiquot,s of tllc patient ‘s s~~run~ stored at, about -%I0 (‘. and cstlvcts 
stored at about 4’ Cf. Thcrc sccn~d to be no diminution in rcactivit- dur?ng this 
period. P-K testing was pcrformcd on two recipients in the usual manner’. I!’ 
Results arc presented in Ta,bIe 11. AddiGonal observations showcd that 1 :s 
and 125 dilut,ions of the I). McK. serum gave a passive transfer reaction when 
challenged with 1 : 100,000 (:aIIeria wing extract, while results were negative 
with 1 :1%5 serum dilution. ~~~l:hcn the I’-K sites, which had failed to react with 
Caddis fly, were snbsquentl~ challcngcd wit.11 (1alleria 1 :lOO,OOO and waxworn 
I :%,OOO, significant reactions wcrc obstcrred. 

In vitro histamine release tests. (iallcria wing extract was added to 3 ml. 
aliyuots of the patient.‘s whole blood, and histamine was measured in the super- 
natant plasma after 30 minutes incubation at 37” C. by a modification of the spcc- 
trofluorometric rnethod of Short, Bnrkhaltcr, and CoIrcn.2o Preliminary tests with 
normal blood indicated that 0.1 ml. of tenfold dilutions of Galleria wing extract, 
higher than 1 :l,OOO did not product nonspecific histamine release, but 0.1 ml. 
of I :l,OOO,OOO extract yielded a 70 per cent release of histamine from its bound 
form in D. McK.‘a leukocytes.“, ?’ 

Gel diffusion and inl?nunoelectlophoresis. The patient’s serum was diffused 
against varying concentrations of (Mleria wing extract in Ouchberlony plat,cs. 
Immunoelectrophoresis was carried out, by the micro method of Scheidegger.23 
GallcrG~ mixture extract 1 :lO was clectrophoresed in the gel at, pH 8.2, and 
I>. &K’s serum was added to the longitudinal troughs. As expected in a,topic- 
type hypersensitivity, no prccipitin bands were visable after staining either type 
of preparat,ion. 

Prmlocati~v bronchial iwhalation challenge. This test was performed in 
October, 1965, when t.he patient was clinically asymptomatic and receiving no 
mcdicat.ions. The test extracts \\:cre placed in a DeVilbiss No. 40 nebulizrr 
connected through a Y tube to a compressed air source. By occlusion of the 
open end of the Y tube during inspirations, 1 ml. of solution was delivered to 
the patient in about, 3 minutes. The physician’s auscultatory findings and the 
patient’s subjective appraisal of asthmatic symptoms were noted each time 
triplicate tracings were made of the paGent’s maximal expiratory effort, with a 
Pulmonor Spirornetrr recording at a speed of one inch per second. The above 
studies were obtained before challcngc, immediately afterward, and every 5 
minutes for the next 15 minutes. Immediately thereafter the next challenging 
inhalation was administered. The pa,tient was conscientious, and the tracings 
were felt, to rqrcsent maximal effort. From them, t.he forced vital capacity, 
FEV,, and the BIE:FX. wwc measured. The patient was first challenged with the 
buffered saline dilncnt. He knew that hc would eventually receive Galleria 
extract, but he \vits unan-arc when this would be. Three a.duIt,s who had ex- 
perienced recent ast,hma and had negative skin test reactions to Galleria extract 
seraved as controls and were challenged wit,h the same 1 :lOO,OOO aalleria extract 
which produced definite airway obstruction and asthmatic signs and symptoms 
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DISCUSSION 

The clinical history obviously implicated G’crlle~~in mellonc7ltr emanat,ions as 
being responsible for much ot’ the patient’s reported asthma, and the skin tests, 
passive transfer, and hist,amine release data strongly support the hypothtlsis 
that an immunologic mechanism is involved. However, in view of the frequent 
occurrcncc of skin test and passive transfer reactions to various insect allcrgcns 
upon routine testing of allergic patients,“+ 2z the possibilit,y t,hat the skin test 
reactions wcrt~ coincidental was considered. Hence, 50 allergic outpatients ww 
skin tested with (:alleria rnixturc cstraot, ( 1 :l,OOO) and noctuid moth extract 
( 1 :500). Twenty-six responded with significant whcal-and-flare reactions to at 
least one of thcsc conccnt,rated moth extracts. In addition, 4 of 7 normal snb,jccts 
girvtl iitirncdiatc,-t~I)c irit~acut,;lrrcous reactions to C:nllcria wing extract ( 1 :10,000) 
and/or* to \virx moth extract, (1 :2,500). One of the 7 reacted to t)hc 1 : 1 million 
conrcntration of C:allt~Ca wing extract which had produced the positive immcd- 
at?-type reaction in the paticnt,‘s skin. These observations led to the pcrformanct~ 
of thtt provocatirc inhalation challcrrg~~ tests. The Pact that the J)aticrrt ‘S r(lspit,il- 
tory tract rcsporidcd to a higlr dilution of C:alleria irrltigclrl supports the ilSSllmp 

tion that. this material is crrpablc oi’ cousin, 0’ obstructive airway disease in this 
case. The finding that other pati(lrrts with rrccnt bronchial asthma failed to rcncl 
to tlic> same conccntr;rtion of moth allcrgcn strongly snggcsts that the patient’s 
r~csponsc \sTirs due to irrrnrccliatc~-tvl)(~ hypclsensitivity rather than to an irritant 
effect. 

Tt is noteworth?- that othtr WSPS of inhalant insect allergy have i*esnlted ftwll 

heavy occupational exposures ; for* csamplc, mushroom fly allergy in pcr*soris 
employed in growing mushrooms,’ beetIc allergy in ;I ~UYCLUII curator, or moth 
allergy in an entomologist. l3 In our case the pa,ticnt was exposed to emanations 
from the bee moth (Gollwin ?&70nelln j, also known as the wax moth or was 
\vorm. This eornmon bcehirr inhabitant and pest is feud t,hroughout Europe and 
the Xorth American continent with increased concentration near apiaries. The 
eggs are laid near OY in the honeycomb and hatch into lar*vae which I-)url~)\\ 

through t,hr lroncycomb, feeding upon and destroying the comb. Pupation OCCUI*S 

in thick, tough, bee-proof cocoons. The evolution of a cry&is and transformation 
into an adult rnoth (Fig. 1 ) complrtc metamorphosis. In nature, there arc thrc(> 
broods per year.“” Yomc commercial bait, shops have raised and stimnlatcd this 
moth species in captivity to produce marry broods per year. In addition, mrta- 
morphosis can be stopped at the larval stage and the larvae held in storage until 
scasorral fishing demands provide a market for thrir salt. The closrd r’ooms in 
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Fig. 1 
Adult Galleria moths arc shown at the right. Corrugated paper at the left has heen torn in 
order to expose larval forms. 

which the adult female moths lay their eggs are filled with insect parts and 
’ ‘ dust. ’ ’ Employment in this rather unique environment provided the setting 
whereby our patient was exposed to a high concentration of airborne moth 
particles on a prolonged, daily basis. It is notcworthp, however, that D.McK. 
was the only one of 18 employees to develop clinical hypersensitivity to Galleria 
emanations under these conditions of intense exposure. 

In addition to reacting with Gallrria antigens, the patient.‘s serum gave posi- 
tive pass& transfer test reactions with extracts of Cecropia, noctuid moth, and 
silk moth at high dilutions of allergen. It seems most likely that these results are 
due to cross-reaction antigens within the order Lepidoptera. Using skin and 
passive transfer tests, Perlman 27 has reported that. cross-reactions within insect 
orders are frequent and t.hat cross-reactions outside the order are not uncom- 
mon. Langlois, Shulman, a,nd Arbesman 28 have react,ed rabbit anticaddis fly sera 
against a variety of insect extracts in double gel diffusion and demonstrated mul- 
tiple cross-reacting lines of precipitation. The relationship of these precipitating 
antigens to human allergens is uncertain, but such studies do indicate the ex- 



“,q IS// /‘f IlSC~il //ird .Ilufl,c It’s .I, .\llwg> 
11:\,v. IStii; 

istonco ot’ C0111111011 ill11 ig~~iis iii ;I t111111l~(~t* ot’ I)otIl c~I()st~ly ;lri(] CliStil,)tl?- y(11;1 ,ct(i 

iiiscvts. ~~nI’o~~tnr1atc~l~. t 11~3 ant ipoiric~ votlIl~lc~sit>- 01’ iIiScyts ;lIltl tl1(> ,yl~~1yll~~~,S 

Illl~llhc~~ of rpwics it 1’0 So ov~l’\\~tlc~l trrirrg tllat systc~m;rtic~, c~onlpa1~;rt i\-(1 imrn~~nologi( 
st ntt ks have not 1~71 pu t311vtl i tI iIll!- cf<ll)t Il. i l Itllo1lgll tllc wistcncc of rmss- 
rvactirig nlltigclls l)c~t\vtTIi diffc~ivrt orylvrs of insects seenis established, it is 
interesting that. tll,: ~1’77177 of 0171’ patient f;litcd to t~~~;rct with extracts of several 
insects outside the Ilcpitloptcra otbtl(>ra. It :I~SO is rrote\~~orth~ that. tht ~e1171r1 
did Watt with t~st~~l~ts f)I’t’~)illY’tt l’lzom tliffcrent~ stag:cs of thv life cycle of 
(‘ccropia moths. 

An inc~idrntal finding was thv 1’rcyIuvnt occ17rr~rtce of delayed, er*,vthemato17s, 
ind17r*utcd skin lesions at the sitv ol’ int~acutancous injections of Lepidoptera 
cxt,r*ac*ts. P’ivc ant oi’ 7 not~mal individuals cshibit,cd reactions at 21 hours to 
r(~lirtivcl~ concc~~lt7~atc~tl ( 1 :2.500) \vas tnoth extrylct, and 2 of 7 rcactcd in this 
~nann(‘r to conccwtratctl ( 1 : 10,000 ) ( ;allcria wing extract. These responses did 
not corrcxlatc with thr prvvio~~sly tnc~ntionc4 immc~diutc skin reactions to these 
conccntratcd (>xtr*ac*ts, and ill orro itrdiridual dcla~(~d reactions could be elicited 
with a high dilution ( 1 : I.OOO.000) 01’ (::lll(~rG wing extract, which did not elicit 
iiurrrcdiate-t!-1)e reactions ii1 an~-orrc~ C~SW~I the patient and one normal person. 
Thrsc~ data a~ insuRicicv7t to dct(lt*tnino \vith ccrqtairrtv whether irritant. cffrcts or 
dclay-1~~ hypcr3ensiti\ity arc r*csporrsiblc for thcsc tl~~layd skin test reactions. 
The latter possibility mci*its considrl~ation in view of a r(yort”” thilt, a group of 
sCamen de~loped contact dt)rmatitis f7vtn sleeping in sheets contaminated with 
car17shcd moth bodirs. Thirty-one oot ot’ tl1v 45 ~ITVIYI~~II developed the dermatitis 
G to 21 11077lx aftcl* c’s~x~snt~c’, itlld tlcl:Iycd skin tCRt WiICtiOIlS with 1110th cstl’actS 

WIY~ positive in those &lictcd lvith t l1v tlcrmatitis. The high incidence of this 
d~~t;l~Nl-t~pc ITilCtiOIl in an oth(~rwiso normal popnlation contrasts strikingI> 
with tl1c highly srlcctivv itrlnrcdi;rtc,-t!-l)t~ h?-pcr.scrrsiti~it?- demonstrated by the 
patient rrportcd iii this papvi’. 

Wnally, thcrcl \virs tl1cl qncstiorr as to whether ttrc spontaneous s,vmptoms 
in this cast wcrc ducx cntirc~l,v IO (:atlcria irllcrgy. Alt,hough improved, the patient’s 
symptoms did i7Ot. dis;lppca~ cornpIctc>ly after terminating his employment at the 
bait shop. ITc :rl~o g;l\-(x slight i~rtr~i1c11ti1r1~~017s test reactions to a mixed f1711g17~ 

illlct 0llC 11017st~ dnst (‘Xtl’ilCt, t)llt 0171’ cy,oric~ncc with tll?Sc particular extracts 
has intlic~atc~tl that they ;il~pa7~itl~- c~oritaiii small amounts of irritiillts capwblc 
oi’ producing small nonspcvific. reactions. On thr other hand, it is noteworthy that 
t hcl patic~nt c~ustotn;l rily woi’v his I\-or*ti clottics liomc from the bait shop, and 
c~stracts of his own 17071s~~ dust pmducc~l p7wiouncrd scratch test wwctions 
\vh(‘rcas stock housc~ d17st taxtYa(ats yivltlcd ncgativc skin test,s by the scr*at,ch 
tcrhniqnc. The histor? also did rlot irrtlicatc difficulty on exposure to ordi- 
na.ry house dnst. Fai~tlic~72norc~, his c~omptcte clearing of symptoms in the late 
s11mmcr~ of 19G5 followc~l trio\-ing in .717nc IO anothtr* house where contamination 
v?th (:;lItcr*i;1 ;1llc~~(~r7 tIrl.o11gl1 tllc‘ I7077~~1101d eff’ccts might ~~11 ha\rc become 
dissipated ovw :I pvr4od oi tirn(~. Thiis, wv bcticvc that the moth allcrg;cn (s) 
~ilIlSt’d all of thv difficulty, bat this intcryi’ctation is opcll to question because, 
nnfortunately, hyposensitization with mixed fungus and the house dust extracts 
had been instituted by another physician shortly before we first saw the patient. 
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Addendum 

Since submitting this manuscript for publication, the patient was seen again 
in November, 1966. He continues to be entirely asymptomatic but has under- 
standably avoided further visits to the bait shop. Physical examination and 
pulmonary function studies were again normal. 

The technical assistance of Miss Pauline Pan is gratefully acknowledged. 
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