
BRIEF COMMUNICATION 

Asthma due to inhalation of moth flies 
(Psychoda) 
Yhaiboolya Phanichyakarn, N.D.,” Robert J. Dockhorn, N.D.,“” 
nlld Charles H. Kirkpatrick, U.D., Kansas C&y, Kan. 

d case of allergic rhinitis and asthma due to scnsitizntion to the moth py (Psychoda) 
is reported. The patient was a .%-year-old white mnlc who was employd on (1 ru~bh~r 
plantation in West Africa. For approximately 5 yews he had had episodes of nnsal 
congestion and asthma that occurred during Hawh and .4pril and were nssociatetl 
with exposure to large numbers of small flying insects which were present only during 
that time of the year. Direct scratch and intradermal tests with an extract of the 
flies wire positive in the patient and negative in control subjects. ThP pussicc-trans- 
fcr test gave a strong wheal and flare reaction, and the Shultz-Dale reactio,l. wa.s 
positive after the ileum had been sensitized by r,xposurc to the patient’s srrum. Serum 
that had been inactivated by heat gave a negative result. PCA in the rhesus monkc,q 
was positive with the use of the patient’s unheated serum osnly, but PCA in the guinw 
pig u$as negati.ve. Preoipitin and hemagglutination t&s were negatisvr, rind lymplro- 
cyte cultures zG.ere not reactive. ITo~wv~r, antibodies in this patient’s strum &r-d 10 
human and primate skin but not to guinea pig skin and sedtiaea guinea pig ileum. 
Each of these properties was destroyed after heating at 56” C. for 50 minutr.,. 
Therefore this antibody had the characteristics of reaginic antibodjy. 

H ypersensitivity reactions to insects are not extremely common. However, 
there are well-documented examples of allergic rhinitis, asthma, urticaria, and 
related disorders following stings or bites by insects. In 1929, Figleyl described 
4 cases of asthma and allergic rhinitis caused by inhalation of particles of may- 
fly (Ephemerida). In other reports, similar illnesses have been associated with 
inhalation of particles or emanations of such insect8 as caddis fly or sandfiy 
(Trichoptera) ,2-4 bed bug (Cimex Zectularius),” house fly (Musca domestica).” 
mushroom fly (Aphiochoeta agarici) ,? Mexican bean weevil (Zabrotes sufacia- 
~FzLs),~ water flea (Cladocera) ,Q and beetles (Coleoptera) .I0 Probably the first case 
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of asthma due to sensitivity to the moth fly (Psychoda) was reported by Ord- 
man’l in 1946. 

This is a report of a case of allergic rhinitis and asthma due to sensitization 
to emanations of the moth fly (Psychoda). Hypersensitivity to antigens of the 
moth fly was studied by several immunological techniques. 

CASE REPORT 
The patient was a 3%year-old white man who was employed on a rubber plantation in 

Harbel, Liberia, West Africa. For approximately 5 years, while living in Africa, he had had 
episodes of nasal congestion and itching which progressed in 3 or 4 weeks to cough, 
dyspnea, and wheezing. The illness occurred only during March and April and was as- 
sociated with exposure to large numbers of small .flying insects which were present only 
during that time of year. He had never experienced these symptoms during any season 
while living in the United States. Several of his associates in Liberia had identical symp- 
toms following exposure to the flies. The attacks of asthma were severe enough to require 
hospitalization and treatment with corticosteroids. The remainder of his history was un- 
remarkable. His son had rhinorrhea and cough following ingestion of milk, but the family 
history was otherwise unremarkable. 

Physical examination revealed a well-developed man in no distress. The blood pressure 
was 160/110 mm. Hg, the pulse was 90 beats per minute and regular. Eyes, ears, nose, 
mouth, and throat were unremarkable. The neck was normal and the chest was clear. Heart 
tones were of good quality, and no murmurs were present. The abdomen was somewhat 
obese but contained no masses. The remaining physical examination was essentially nor- 
mal. 

The chest x-ray was normal. The hemoglobin was 16.7 Gm. per 100 ml., and the white 
blood cell count was 8,110 cells per cubic millimeter with 50 per cent neutrophils, 42 per cent 
lymphocytes, 6 per cent monocytes, and 2 per cent eosinophils. The sedimentation rate 
(Culter) was 6 mm. per hour, and the serum protein-bound iodine was 5.7 pg per 100 ml. 
Serum protein electrophoresis showed a total protein of 7.7 Gm. per 100 ml., with 22 per 
cent gamma globulin. The urine was normal. 

MATERIALS AND METHODS 
Cutaneous testing 

Intradermal skin tests were performed with commercial antigenic extracts of 
mixed tree pollens, mixed grass pollens, mixed weed pollens, mixed molds, mixed 
feathers, and house dust (Dome) in concentrations of 100 and 1,000 PNU per 
milliliter together with a diluent control. Skin tests with commercial extracts of 
insects were not done. 

An extract was prepared from flies that had been captured by the patient, 
dried, and carried to the United States without preservative. The extraction 
process was according to the method of Phillips. I2 Briefly, the flies were defatted 
with diethyl ether at room temperature. The ether was decanted and the residue 
collected by filtration. The defatted flies were then extracted at room tempera- 
ture in Coca’s solution for 48 hours. Bacterial fermentation was prevented by 
the addition of toluene. Clarification was accomplished by allowing the material 
to stand overnight in the refrigerator. The extract was then dialyzed for 24 
hours against 40 volumes of sterile water and sterilized by Millipore filtration. 
The nitrogen content of the extract was measured by the Kjeldahl method,13 
and a qualitative carbohydrate assay was carried out by Molisch’s test.14 

Direct skin testing with the undiluted fly extract was done by the standard 
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scratch technique. Coca’s solution provided the control. Intradermal testing was 
done with aqueous extracts in dilutions of 1 :lOO, 1 :l,OOO, and I :lO,OOO and an 
inoculum of 0.02 ml. Intradermal studies were also done on 12 normal persons 
and 12 patients with pollinosis. However, no subjects known to hc allergic* to 
insects were available for st,udy. A wheal and flare of over 15 mm. within IL 
minutes was considered to be a positive reaction. 

Passive transfer of reactivityI to human skin was performed by intradermal 
injection of 0.1 ml. of serum from the patient and a normal saline control. 
Forty-eight hours later the skin sites were challenged with 0.02 ml. of the U- 
diluted fly extract. Reactions were evaluated in the same manner as the> dirc‘c*1 
skin tests. 

Passive transfer of hypersensitivity to rhesus monkey skin was carried 01.~1 
by the method of Layton and associatesl” with 0.1 ml. of serum. This test was 
accomplished by injection of unheated serum and serum that had been ina& 
vated by heating at 56O C. for 30 minutes or 4 hours. Forty-eight hours latel. 
a mixture of 4 ml. of 0.5 per cent Evans blue dye and 1 ml. of the undilutc~cl 
lnoth fly extract was injected intravenously. The response was considered posi. 
tivc when an area of blue discoloration of the skin was observed over the‘ sitct 
of the intradermal injection 15 minutes after the intravenous challcngca. 

Passive cutaneous anaphylaxis in the guinea pi;- ‘0. was carrietl ollt ac~c~ording 
to the method described by Terry.l’ The test was accomplished by the intro- 
dermal injection of 0.1 ml. of both the patient’s serum and normal s(lrum bef(lrc~ 
ant1 after heating the sera to 56O C. for 1 hours. Four hours later a mistnrtl oi 
0.5 ml. of Evans blue dye and 0.5 ml. of undiluted fly extract was in.j(ictts(l 
intravenousllv. After 15 minutes the guinea pig was killed and areas of bl~~cnc~ 
were sought in the dermis under the test sites. In both passi~-ct-transfer tlspclri- 
merits involving intravenous administration of antigen ant1 Evans blue dyc~. 
normal saline and 15 pg of histamine phosphate in a volume of 0.1 m I. WOIV 
injected intradermally in separate sites to provide positive and negatirtx ccmt roll 
to facilitate interpretation of the test. 

The Schultz-Dale reactionls (in vitro anaphylaxis) was performed with t11c 
use of a guinea pig ileum. The following test materials were added to a 10 1111. 
bath containing a strip of ileum with careful washing between each step : ( 1 i 
0.2 ml. of undiluted fly extract; (2) 0.2 ml. of unheated serum of the pa,tic>nl ; 
(3)0.2 ml. of unheated serum incubated for 15 minutes, followed by the atldit,io~~ 
of 0.2 ml. of fly extract; (4) 0.2 ml. of serum that had been heated 10 ~56”’ (‘. 
for 30 minut.es, incubated with the ileum for 15 minutes followed by 0.2 ml. of 
fly extract; (5) 0.2 ml. of serum heated to 56’ C. for 4 hours and incubated with 
t.he ileum for 15 minutes, followed by 0.2 ml. of fly extract. 

Thirty micrograms of histamine phosphate were added to the bath at, the 
beginning and end of each experiment to evaluate the contractile properties of 
the ileal strip. 

Agglutinating antibodies 

Hemagglutination studies were carried out with the use of group 0, Rh 
negative human red blood cells. Two milliliters of washed, packed erythroc~ic~s 
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were added to ‘2 ml. of veronal buffer, pH 8.3, incubated with 0.5 ml. of the fly 
extract for 60 minutes at 3’i” C. and then stored overnight at 4O C. An aliquot 
part of cells was then washed 4 times with phosphate-buffered isotonic saline, 
PI-I 7.2, and diluted to a 3 per cent suspension. Serial twofold dilutions (0.3 
ml.) of test serum were prepared in phosphate-buffered saline, p1-I 7.2, contain- 
ing 1 :lOO normal rabbit serum. One tenth milliliter of antigen-coated erythro- 
@es as added to each tube, and after 10 minutes of incubation at room tempera- 
ture the tubes were centrifuged at 1,000 r.p.m. for 2 minutes. Agglutination 
was read immediately. 

Erythrocytes of the same group were tanned with 1:20,000 tannic acid and 
coated with undiluted fly extract according to the method described by Arbes- 
man and ass0ciates.l” The cells were added to doubling dilutions of the patient’s 
and normal sera. Other controls included tanned, uncoated cells and the same 
sera. The tubes were mixed and allowed to stand at room temperature for 2 
hours and read. They were then resuspended and stored overnight at 4O C., and 
the patterns were read again. The degree of hemagglutination was recorded 
from 0 to 4 pins. 

Other studies 

The Ouchterlony method of detecting precipitins was used.?” Ulutions of 
the patient’s serum, control serum, and fly extract were placed in appropriate 
wells of the agar slide, incubated for 48 hours at room temperature, and observed 
for precipitin bands. 

The in vitro lymphocyte transformation test was ca.rried out with the use of 
the method described by Kirkpatrick and Ruth.“l Blood was drawn under sterile 
conditions into a heparinized syringe, and through a process of differential cen- 
trifugation, sedimentation, and adherence to glass, a lymphocyte-rich super- 
natant fluid was obtained. The cells were divided into a final suspension contain- 
ing 3 x 10G lymphocytes in 3 ml. of Eagle’s minimal essential medium supple- 
mented with 15 per cent autologous plasma, 100 units of penicillin, and 100 pg 
of streptomycin. Each test was run in triplicate with the use of unstimulated 
cells as a negative control, phytohemagglutinin-stimulated cells as a positive 
control, and 0.2 ml. of Ay extract undiluted and in dilutions of l:lO, l:lOO, 
l:l,OOO. The tubes were incubated at 37O C. in an atmosphere of 95 per cent 
O2 and 5 per cent CO,. At the end of the fourth day, 1 PC per milliliter of tri- 
tiated thymidine (specific activity 6.7 c. per millimole, New England Nuclear 
Corp., Boston, Mass.) was added to each of the culture tubes. Twenty-four hours 
later the cells were harvested, washed with saline, and the protein was precipi- 
tated with cold 5 per cent trichloroacetic acid. The trichloroacetic acid was ex- 
tracted with cold methanol. The pellet was dried and dissolved in 0.5 ml. of 
NCS (Nuclear-Chicago Corp., LaGrange, Ill.) base solution, and an aliquot 
part was counted in a liquid scintillation spectrometer. 

RESULTS 

The protein nitrogen content of the fly extract was 90 pg per milliliter. There 
was no carbohydrate found in the extract. 



i z5 15 30 60 
Histamine WdSh Extract 

w 

I I 
Wash 

%“d” Wash 
Serum Heoo,td”d 56*X4hr 

Extract Extract 

Fig. 1 

HistarAine 3Opg 

Schultz-Dale test with the use of guinea pig ileum. No response was obtained with serun1 
or the fly extract alone, but brisk contraction occurred after the ileum had been sensitized 
with the patient’s serum. This activity Iv-as lost after the serum had been heated at, 56” (:. 
Although not shown in the figure, the tissue was st,ill responsive to histamine after tllr~ 
experiments. Redrawn from original kymogram. 

All scratch and intradermal tests with a variety of commercial a.ntipcnic, 
ext,racts commonly used in this area were negative. However, the patient hat1 

markedly positive cutaneous responses to the scratch tests with the untlil~~tc~cl 
fly extract and the intradermal tests with all dilutions of the ant,igen. No rvilv- 

tions were observed with the diluent controls or in the allergic and normal sub 
jects tested with the fly extracts. 

The positive response was passively transferred to a skin test-negative -\rolnn- 
teer with the patient’s serum, but this property was lost after the serum Imcl 
been heated to 56O C. for 4 hours, Passive cutaneous anaphylaxis in the rhesus 
monkey was also positive with the patient’s strum but was negative whr~l the, 
heat-inactivated serum was used. Passive cutaneous anaphylaxis in the glliII(>:l 

pig was negative. 
In the Schultz-Dale test, contraction of the strip of ileum was observctl onl>, 

after the tissue had been sensibized by exposure to the patient’s serum an{/ 
challenged with the fly extract. Neither the serum nor the extract, alone pro- 
duced contraction (Fig. I). IIeating the serum at 56O CJ. for 30 minutes or -I- 
hours completely abolished the sensitizing prop&J-. Although it is not shown ill 
the figure, when histamine was added to the strip after these studies, brisk COIN- 
traction occurred indicating that the tissue was still responsive. Because this 
heat-labile property was unexpected and not compatible with the rt:cognixt>tl 
properties of human IgG, this experiment was repeated several times ; anti th(: 
same results were obtained. The sensitizing property of the strum ~a?; also U~I- 
changed after the serum had been stored at do C’. for 2 mont,hs. 

No antibody activity was demonstrable 1~~ hemagglut,ination test,s with ~oI’- 
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ma1 or tanned erythrocytes or by the Ouchterlony technique, but the lack of a 
positive control serum makes definitive interpretation of these results impossible. 
The patient’s lymphocytes were stimulat,ed to synthesize DNA by phytohemag- 
glutinin in a normal manner, but all cultures that were exposed to the fly es- 
tract were less active than the controls. 

DISCUSSION 

The moth fly belongs to the genus Psychoda, family Psychodiae, order 
Diptera. The Psychoda are small, slender moth-like flies about 3 to 4 mm. in 
length with long legs and a wing span of about 6 mm. The body and wings are 
thickly covered with hairs, the antennae are long and hairy, and the short pro- 
boscis not adapted to biting. The flies make their appearance from the hibernat- 
ing larvae and pupae at the beginning of warm weather, and the insects pair on 
the walls of buildings and cluster in shady places. Psychoda are ubiquitous, oc- 
curring in Europe, Asia, Africa, both Americas, and Australia. 

Allergy to insects, alt,hough not commonly observed, is nevertheless a well- 
documented cause of asthma, hay fever, urticaria, and other allergic disorders. 
Well-known examples are associated with Hymenoptera, where stings have pro- 
duced severe urticaria, constitutional symptoms, and deatll.22 

The subject of this report had a positive direct skin test to the whole fly 
extract, and this antigen did not produce wheal and flare reactions in healthy 
subjects or patients with pollinosis. Ordmanl’ has reported that positive re- 
sponses occurred only with extracts of the bodies of the flies but not t,he wings. 

The patient’s serum contained antibodies that could passively sensitize hu- 
man and monkey skin, but not guinea pig skin, and would sensitize a guinea pig 
ileum to produce a positive Schultz-Dale reaction. Each of these properties was 
lost after the serum had been heated to 56O C. Neither the serum nor the extract 
alone was capable of inducing contraction of the ileum. No precipitating or 
agglutinating antibodies were detected. 

Several investigations have demonst,rated that human immunoglobulin classes 
differ in their a.bi1it.y to sensitize animal skin. Human skin-sensitizing antibodies 
(reagins) reside in a unique immunoglobulin class that has been designated as 
IgE.23 These antibodies also sensitize monkey skin and produce P-K and PCA 
reactions parallel to those found by direct testing.16, 24 In contrast, the capacity 
to passively sensitize guinea pig skin is limited to certain subclasses of IgG.17 
Buckley and MetzgarZg have shown that human precipitating antibodies gave 
positive PCA reactions in the guinea pig but not the monkey, and Dale30 and 
Halpern31 have shown that precipitins will a!so sensitize a guinea pig ileum. 

Arbesman and associates32 have found that sera from untreated atopic pa- 
tients can sensitize the ilea of both monkeys and guinea pigs, but several differ- 
ences were apparent. Sera that were able to sensitize monkey ileum in high dilu- 
t.ions were not active in guinea pigs. Heating the serum to 56’ C. for 2 hours 
destroyed the capacity to sensitize monkey tissue but had little effect on the 
guinea pig. It was concluded that two species of antibodies were involved: a 
heat-labile reagin that was active with monkey tissue and a heat-stable molecule 
that sensitized guinea pig ileum. The latter antibody may have been identical 
to those responsible for agglutination of sensitized erythrocytes.l’ 
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The observations described in t,his report are also compatible with antibody 
activities in two classes of immunoglobulins but differ somewhat from t,hose ol’ 

Arbesman and co-workers. One antibody sensitized human and monkey skin and 
was heat labile, and therefore it probably was IgE. IIowever, the heat lability of 
the sensitizing factor in the Schultz-Dale reaction was nncspect,ed and was not 
consistent with the current knowledge of the propertics of Ig(+ molecules. Thcl 
possibility that. this activity resided in a uniqllc i~mt~unoglohnlin class or sllI)- 
group cannot, be resolved from these studies. I-nfortunately the patient flils IV 
turned t,o Liberia., and additional serum for stuck:- has not hccn obtainablrb. 

Anothw heat-labile component of some inullunologic~al reactions is ~ornplc- 
mcnt .‘j3 Although the Schultz-Dale response is not. known to he complcrwnt 

dependent, a fragment frorn C’S has anaphylatosic activity and causes contrar- 
tion of a guinra pig ileum, 3* An atternpt to restore the response of the guinea 
pig ileum by adding complement (fresh guinea pi, (7 serlun) to heat-inartivated 
patient’s serum was not successful. 

SUMMARY 

This is a case report of respiratory allergy due to moth flies. The seasonal 
pattern of allergic rhinitis and asthma occurred only during the time of appear’- 
ante of moth flies. Antibody activity was demonstrable in the patient’s SCI’II~ 
by direct skin tests and passive transfer to human and monkey skin but, not to 
guinea pig skin. The capacity to sensitize skin was heat-labile. The patient’s 
serum also sensitized a guinea pig ileum in i hu Schultz-Dale system, aml, con- 
trary to expectations, this activity was also heat labile, This feature is not (WW 

patible with current knowledge of the propcrt,ics of human irnmunoglobulins~ brat 
it has not. been possible to further characterize these molecules. 

\Ve are indebted to Dr. Herbert Wenner for the monkey used in this stuctj-. The insec*i> 
were identified by Prof. George Byers, Department of Entomolog\-, IVniverslty of Iiarrs;r*. 
Mr. Terrill Ii. Smlt,h provided valuable technical assistance. 

REFERENCES 

1. 
2. 

3 

4. 

- J. 

6. 
7. 

‘( k 

9. 
10. 

11. 

1” U. 

13. 

Figley, Ii. I).: Asthma due to the mayfly, Am. J. 31. SC. 178: 338, 1929. 
Yarlato, R. J.: A case of coryza and asthma due to sand flies (raddis fly), 5. .%I>T.EIi(:V 1: 
35, 19%. 
Pnrlato, 8. J.: The sand fly (caddii fly) as an csciting ~ausc of allergic coryzn an(i 
asthma. I I. Tts relative frequency, J. ALLERGY 1: 307, 1930. 
Parlato, S. J.: Studies of hypersensitiveness to the emanations of caddis fly (Tricahtrp 
tera). .IV’. IJiagnosis and treatment of 43 cases of asthma and hay fever, .J. A. IT. :\. 
102: 910, 1934. 
Sternberg, I,.: A case of asthma caused try Cimc.r lcctularius ~1~1 hug), J'. ALI~B:':I:G\~ 1: 
X3, 1929. (Abst.) 
Jamieson, H. C. : The house fly as a cause of nasal allergy, J. AIJ,ERGY 9: 273, 19X-J. 
Kc,rn, It. A.: Asthma due to sensitization to a mushroom fly IApkiochncta qgoricii. .I. 
~41,rmx~ 9: 604, 1938. 
\Vi’ittich, F. W.: Allergic rhinitis and asthma due to sensitization to Ihe Mc+(h:In ~)WII 
\~-\-c~rvil (%n.b~otcs szchfaciatus Boll.) J. ALLERGY 12: 42, 194% 
\vay, i<. 1). : \Vster flea sensitivity. Case report, .J. .\I.LEXGY 12: 495, 1941. 
Hhc~ltlon, .I. M., and Johnston, J. H.: 
a raw, .I. ALLXRGY 12: 493, 1941. 

Hypersensitivity to t,c~t+l(~s ( Colropter:l 1, K~~]),,rt O! 

Odman, I).: Revage filter flies (Psychoda) as a cause of Ilron~*hial asthma, Sent], .\ F1.i 
can M. J. 26: 3” 1946. 
Phillips, G. L.: Preparation of allergenic extracts for testing and treatment, il l Sh,=ldon. 
J. hr., Lovell, B. G., and Mathews, K. P., editors: 
delpkla I967, W. B. Saunders Company, p. 5Oi. 

il manual of clinical allergy. Phil:,- 

Kleiner, I. S., and Orten, J. M.: Biochemistry, St. Louis. 1966, The C. I-. Mosb?; (:(),I~- 
pan>-, p. 136. 



58 Yhmichyaka~rn, Dockhorn, and Kirkpatrick J. Allergy 
July, 1969 

14. Harper, H. A.: Review of physiological chemistry, Los Altos, Calif., 1961, Lange Medi- 
cal Publications, p. 11. 

15. Prausnitz, C., and Kiistner, H.: Studien uber die Euberempfindlichkeit, Zentralbl. Bakt. 
86: 160, 1921. 

36. Layton, L., Lee, S., and DeEds, F.: Diagnosis of human allergy utilizing passive skin 
sensitization in monkey (Macoca irks), Proc. Sot. Exper. Biol. & Med. 103: 623, 1961. 

17. Terry, IV. D.: Skin-sensitizing activity related to y-polypeptide chain characteristics 
of human IgG, J. Immunol. 96: 1041, 1966. 

16. Campbell, D. H., Garvey, J. S., Cremer, N. E., Sussdorf, I>. H.: Methods in immunology, 
New York, 1963, W. A. Benjamin, Inc., p. 222. 

19. Arbesrnan, C. E., Rose, N. R., Kantor, S. Z., and Beede, R. B.: Immunologic studies of 
ragweed-sensitive patients. I. Specificity and sensitivity of hemagglutination reactions, J. 
AUERGY 31: 317, 1960. 

20. Ouchterlony, 0.: Diffusion in gel methods for immunological analysis, Progr. Allergy 
5: 1, 1958. 

21. Kirkpatriak, C. H., and Ruth, W. E.: Chronic pulmonary disease and immunologic dc- 
ficiency, Am. J. Med. 41: 427, 1966. 

22. Sheldon, .J. M., LoveIl, R. G., and Mathews, K. P., editors: A manua1 of cbnical allergy, 
Philadelphia, 1967, TV. B. Saunders Company, p. 315. 

23. Ishizaka, K., and Ishizaka, T.: Human reaginic antibodies and immunoglobulin E, J. 
AI,LERGY 42: 330, 1968. 

24. Lavton, L. L., Yamanaka, E., Green, F. C., and Perlman, F.: Atopie reagins to peni- 
cill;n, pollens and seeds. Thermolability, titer and persistence in the skin of passively 
sensitized macaque monkeys, Internat. Arch. Allergy 23: 87, 1963. 

35. Layton, L., Lee, S., Yamanaka, E., Green, F. C., and Green, T. W.: Allergy skin tests 
upon castorbean-sensitive humans and passively sensitized cynomologous monkeys, In- 
ternat. Arch. Allergy 20: 257 1962. 

26. Layton, L. L., Yamanaka, E., Lee, S., and Green, T. TV.: Multiple allergies to the pollen 
and seed antigens of Xicinus commvnis (castor bean), J. ALLERGY 33: 232, 1962. 

27. Layton, L. L., and Yamanaka, E.: Demonstration of human reagin to foods, cat dander, 
an’inseet, and ragweed and grass pollens, J. AXERGP 33: 271, 1962. 

4X. Layton, L. I,., Gereer, XV. E., Green, F. C., and Yamanaka, E.: Passive transfer of 
human atopic allergies to eatarrhine and platyrrhine pimates of suborder Anthropoidea, 
Internat. Arch. Allergy 23: 176, 1963. 

29. Buckley, R. H., and Metzgar, R. 8.: The use of nonhuman primates for studies of reagin, 
J. ALLERGY 36: 382, 1965. 

30. Dale, H. H.: The anaphylaetic reaction of plain muscle in the guinea pig. J. Pharmacol. 
Exper. & Therap. 4: 167, 1913. 

31. Halpern, Ii. N., Liacopoulous, P., Liacopoulos-Rriot, M., and Binoghi,, R.: Pattern of in 
vitro sensitization of isolated smooth muscle tissues with precipitatrng antibodies, Im- 
n1un010gy 2: 251, 1959. 

32. Arhesman, C. E., Girard, P., Rose, N. R.: Demonstration of human reagin in the mon- 
ltel-, Il. In vitro passive sensitization of monkey ileum with sera of untreated atopic 
patients, J. AI,IZRGY 35: 535, 1964. 

33. Kabat, E. A., and Mayer, M. M.: Experimental immunochemistry, Springfield, Ill., 
1961, Charles C Thomas, Publisher, p. 159. 

34. Shin, H. S., Synderman, R., Friedman, E., Mellors, A., and Mayer, M. M.: Chemotatic 
and anaphylatoxic fragment cleaved from the fifth component of guinea pig comple- 
ment, Science 162: 361, 1968. 


