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Because of #a suspected reLationship between ragweed pollinosis and melon or banana 
sensitivity, 2,067 consecutive patients in an allergy practke were qzceried with regard 
to symptoms from melon or banana ingestion. Of 1,447 patients with pollinosis, 
90 complained of oral pruritus, which was by far the most common symptom caused 
by these fmds. No melon- or banan’a-indzcced ol;al pruritus occzlrred in any of 620 
allergic patients who did not have pollinosis. Melon- or banana-sensitive patients 
as a grozlp shozcea the following charactektics: (1) All we9.e sensitive to ragweed 
or grass pollen clinically and by skin test. (3) Most showed ,a much higher degree 
of skin test sensitivity to r#agweed than a control group of patients with ragweed 
pollinosis who were not melon or banana sensi,tive. (3) The prevalence of asthma 
was much higher in the melon- and banana-sensitive group (78 per cent) than that 
in the control group (47 per cent). Immunologic studies with rabbit antisera showed 
no common antigens by Ovdderlony gel, clijphsion between ragweed, melon, and 
banana or between, timothy, melon, and bamania, although common ,antigens were 
found between all of the melons, (watermelon, cantaloupe, and honeydew). Passive 
cutaneozcs Nanaphylccxis &a gwka pigs demonstrated a strolag cross-roadion between. 
ragweed antigen and cantaloupe antibody, suggesti?ag common antigen& determinants 
as an explamation for the melon sensitivity-ragweed pollinosis syndrome. Possible 
alternative causes of this relationship are discussed. 

P atients with hay fever frequently complain of oral prurit.us from eating 
melons, but very little has been written about this common association. Sheldon 
and ass,ociatesl briefly commented on melon sensitivity in ragweed pollinosis 
patients. Scott and Epps2 noted oral pruritus from food coincident with 
pollinosis but did not specify which foods. Pisani and associates3 reported 
multiple cross-sensitivities between foods and pollens without mentioning symp- 
toms. Mallet4 reported asthma from eating cantaloupe purportedly due to a 
contaminating yeast, and cantaloupe has been implicated in allergic purpura,5 
but there is little else in the literature regarding sensitivity to melons. 
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‘I’he frequency of melon-induced oral pruritus in oehester, New York, hay 
fever patients focused our attention on this syndrome, and we soon became aware 
of the fact that banana was also causing symptoms almost as often as melon. 
Other foods were mentioned by patients with pollinosis but not nearly as fre- 
quently. A review of the literature failed to reveal any additiona. Bpecifie infor- 
mation (aside from the fact that the subject heading “Fruit” is followed im- 
mediately by V’rustration” in the Quarterly Cumulative Idex). 

This apparent cross-sensitivity between three biogenetically unrelated planl; 
allergens prompted a survey of allergic office patients in the further investigation 
of this subject. 

STROPS 
elan and kancma sensitivity survey 

Batiend interviews. All patients seen by us in an allergy practice between 
July, 1968, and February, 1969, were interviewed with the use of a standa,rd 
questionnaire. Each was queried regarding food intolerances, and if no spon- 
taneous responses were forthcoming, then melon, banana, grape> and pineapple 
were specifically mentioned; the latter two fruits were chosen as controls, pine- 
apple in particular because of its sharp taste and because of the fact that it 
contains serotonin in appreciable amounts, as does banana.6r 7, 8 

Skin tests. Patients were skin tested only as indicated by their clinical 
symptoms. Onr procedure included scratch tests w&h ragweed and mixed grass 
extracts, 1:50. If a reaction was less than 2+, then intradermal skin tests -with 
extract dilutions of I:500 and 1 :lOO (if still less than 2+) were performed, 
Strongly positive scratch tests were titered by scratches with extract dilutions 
of 1:12,500 and 1:62j500. A few patients were scratch tested with melon a~nd. 
banana fresh frozen homogenate and some with glycerine extract I :50, but thiia 
was not done routinely. 

~~~~n~~~~ic studies 

Agar gel &flusio~~ Rabbits were injected with a.ntigen in Freund’s COW 
adjuvant intradermally in multiple sites. Antigens used were banana ( 
PNU per milliliter), watermelon (20,000 PNU per milliliter), honeydew 
(20,000 PNU per milliliter), cantaloupe (20,000 P?JU per milliliter 
ragweed extract (65,000 PNU per milliliter), and timothy (65,000 
milliliter). A second set of injectians with the same materials was gi 
days, followed by daily intravenous doses of alum-precipitated antigen from. 
Days 21. to 25. Sera were obtained at 35 days and again at 42 days and Lested for 
the presence of antibody by Ouchterlony gel diffusion against multiple dilutions 
of antigen. Each antiserum was then diffused against optimal. dilutions sf each 
antigen to determine the presence of cross-reactivity. 

Passive cutaneous awaphylaxis. Albino guinea pigs mere passively sensitized, 
in duplicate, intradermally with rabbit antisera according to the me%hod :nf 
Ovary.g Each animal received either ragweed or timothy antisera as dell as 
Sa.nana or one of the melon antisera. All antisera were injected full strength 
and in dilutions of 1 :lO and 1 :lOO. Each animal was a.lso injected with norm 
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rabbit serum as a control. Four hours later, one of each pair was challenged 
intravenously with either ragweed or timothy antigen and the other with either 
banana or melon antigen, in each ins,tance mixed with Evans blue dye. 

RESULTS OF PATIENT SURVEY 

During the 7 month period of the survey, 2,067 allergic patients were inter- 
viewed, of whom 1,447 (70 per cent) had pollinosis listed as at least one of 
their diagnoses’. Among these, 86 patients had chara.cteristic oral pruritus from 
eating melon and/or banana. Four other patients, in addition, had related oral 
symptoms (sore mouth with apthous, ulcer-2 ; hoarse voice-2), bringing the 
total to 90. The incidence of this syndrome was 4.3 per cent of all patients inter- 
viewed and 6.2 per cent among patients with pollinosis. All 90 cases were found 
to be clinically sensitive to ragweed as their predominant problem, and all had 
positive skin tests to ragweed. Since many of the 1,447 pollinosis patients had 
other allergic problems as their primary difficulty, with pollinosis only an 

AGE 
Fig. 1 
8, Age distribution of patient population studied (2,067). B, Age incidence of MB-sensitive 
patients (90). 



incidentai fiinding, the incidence is probably much higher among patients whose 
major complaint is ragweed hay fever. Among 620 patients witho& pollinosis 
we were unable to elicit a history of oral symptoms from melon or banana 
Ingestion. 

Fig. 1 shows the age distribution of the interviewed patients eomparcd with 
&e age incidence of the melon-banana (MB)-sensitive group. Ko eases of the 
syndrome were found in patients under the age of 8, although there were more 
patients in this general age group (6 to 10 years) than any other age group 
interviewed. Otherwise the age of MB-sensitive patients parallels closely tha.t 
of the patient population interviewed, with the peak incidence in the li to 35 
age group and continuing with a high morbidity rate through age 25. This, of 
course, merely reflects the particular practice int.erviewed. It is probab‘ie that 
the age incidence of MB sensitivity is very similar to that of pollinosis in 
general. There was no marked sex difference, although females were found to be 
NB sensitive more frequently (60 per cent) despite a preponderance of males 
in the group interviewed (,54 per cent). 

The character and frequency of specific symptoms from eating melon or 
banana are shown in Table I. Oral pruritus occurred almost 5 times more ofteli 
than any other complaint. Melon (cantaloupe, t\-atermelon, and honeydew) 
elicited symptoms almost twice as often as banana, but the two mere mentioned 
together so frequently (28 out of 89) as to suggest a more than casual relation- 
ship. The prevalence of oral sensitivity to all other foods is shown in Table II. 
Nest other foods causing an itehin g throat did so in patients who’ were also 
31B sensitive. Only 9 patients without MB sensitivity complained of an itching 
throat from other foods. All the foods listed produced oral pruritus’ on.ly in a,]? 
uncooked state with the exception of lemon drops, licorice, fish, and chocolate, 
4 few patients with MB sensitivity had oral pruritns from ingestion of these 
fruit,s only during the pollen season, but most had difficulty throughout the year. 

Melon- and banana-induced oral pruritus seems to be a valid symptom, 

able I. Symptoms from eating IlLelOsc and/or ba9mtu 

Itching throat 
Gassiness and indigestion 
Cramps and diarrhea 
Sore mouth or tongue, 

canker sores 
Swollen lips 
Wheezing 
Hoarseness 
Urtiearia-angioedema 
Itching ears 
Vomiting 
Nasal congestion 
RaSh 
Swollen throat 
Eeadache 
Flare of eczema 
Itching hands 

6 

1 
0 
0 
2 
3 
2 
3 
1 
1 
1 
1 
I 
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Table II. Pwquency of oral pmritus caused by food 

Ca,ntaloupe 
Watermelon 
Banana 
Honeydew melon 
Citrus fruit 
Unpeeled peach 
Tomato 
Celery 
Walnut 
Cucumber 
Pear 
Green pepper 
Apple 
Grape 

11 
8 
6 
6 - 
Fi 
4 
4 
4 

Pineapple 
Raw potato 
Strawberry 
Peas 
Plums 
Cheese 
Lettuce 
Pecan 
Almond 
Fish 
Raw cabbage 
Cherry 
Spinach 

Cottonseed flour 
Onion 
Lemon drops 
Avocado 
Licorice 
Buckwheat 
Filbert 
String bean 
Artichoke 
Conconut 
Apricot 
Berry 
Chocolate 

1 

1 
1 

1 

despite the fact that these fruits were specifically named as a leading question 
when patients did not volunteer this information during the survey. Melon 
and/or banana were named 206 times by 86 patients, while the control fruits, 
grape and pineapple, elicited a similar response only 8 times by 8 patients. 

Analysis of skin tests 

As previously noted, every patient complaining of oral pruritus from inges- 
tion of melon or banana was also sensitive to ragweed both clinically and by 
skin test. Comparison of ragweed skin tests of MB-sensitive patients to those 
of randomly selected non-MB-sensitive ragweed pollinosis patients shows a 
definite difference. As shown in Fig. 2, the MB-sensitive group demon&rated 
a much greater skin test reactivity to ragweed than did the control group. No 
attempt was made to assess either group for degree of severity of pollinosis 
symptoms. All patients were considered clinically ragweed sensitive on the basis 
of typical pollinosis symptoms during the weed pollen season in Rochester, 
New York (mid-August until late September). Scratch tests for melon and 
banana sensitivity were done on 40 of the 90 clinically sensitive patients, but of 
these only 6 were positive, in each case to the specific fruit causing clinical 
symptoms. No intradermal tests were done. 

MB sensitivity and asthma 

After analysis of our data we became aware of an unsuspected relationship 
between the MB oral pruritus and asthma. Pollen or perennial bronchial asthma 
occurred in 70 of 90 (78 per cent) MB-sensitive patients. A control group of 
ragweed pollinosis patients with comparable skin tests showed asthma in 41 of 
90 (47 per cent). 

RESULTS OF IMMUNOLOGIC STUDIES 
Agar gel diffusion 

Clear precipitation lines were obtained between all antigens and their specific 
antisera, except for banana. In this case, no antibody was found despite the use 
of two rabbits and multiple injections of antigen by different routes. Either 
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SKIN TEST REALTOR 

Comparative ragweed skin test reactions between melon- and banana-sensitive paiient:, ai,7 
non-melon- and banana-sensitive patients. 

these two rabbits were not good antibody producers or banana extract En rk 
concentration used is not a good antigen for the production of rabbit antiboti:y. 

.A cross-precipitation line of identity was found between honeydew antibody 
and all three of the melons. (Fig. 3, A) ~ indicating that these melons have at. 
least one antigen in common. In addition, honeydew and cantaloupe share a 
common a,ntigen that watermelon does not have (Fig. 3, 6) , and ~yvatermelon 
appears to have an antigen not present in the ot.her two (Fig. 3, B) . 

As shown in Fig. 3 and Table III, no cross-precipitation occurred bedwem 
ragweed and either melon or banana, or between timothy and melon or banana, 
or between melon and banana. Thus no common antigen, as demonstra.ted by 
agar gel diffusion, was found between ragweed or timothy and either melon or 
banana, although no measurable antibody to banana wa.s produced in this study. 

asmive cutaneous anaphylaxis 

Strong cross-reactivity between ragweed antigen and all dilutions ol: anti- 
cantaloupe antibody was demonstrated by intense blue staining and edem.a of 
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Fig. 3 
Ouehterlony gel diffusion. A-Ga, anti-cantaloupe antibody; A-Wm, anti-watermelon antibody; 
A-H& anti-honeydew antibody; RW, ragweed; Ca, cantaloupe; Wm, watermelon; Hd, honey 
dew; Ba, banana; T, timothy. 

Table III. Agar diffusion precipitation reactions 

I Antiaens 

A&body 1 Ragweed / Cantabupe / Watermelon 1 Honeydew 1 Banana 1 Timothy 

Anti-ragweed t 0 0 0 0 
Anti-cantaloupe 0 + t f 
Anti-watermelon 0 + + + i 

i 

Anti-honeydew 0 t t + 0 : 
Anti-banana 0 0 0 
Anti-timothy 

i i i 
0 0 

i 
t 

Table IV. Passive cutaneous anaphylaxis in gukea pigs 

Antigens (intravenous) 

Antibody 

Anti-ragweed t 0 0 
Anti-cantaloupe + t 
Anti-watermelon 0 t 
Anti-honeydew 0 
Anti-banana 0 : : 
Anti-timothy 0 0 + 

Specific challenges performed only where indicated with 0 or +. 
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Passive cutaneous anaphylaxis in guinea pig. A-RW: anti-ragweed antibody; A-~‘a. :tn:~.- 
cantaloupe antibody. Ragweed antigen. given intravenously following intradermal sensitization 
with antibody. 

guinea pig skin in all three animals thus challenged. However, the conversa: 
of this situation, cantaloupe antigen versus anti-ragweed antibody, showed no 
cross-reactivity (Fig. 4, Table IV). 

Strong specific reactions with edema and blue staining were obtained a,t ;il’i 
sensitized sites following intravenous challenge with the corresponding a.ntigen 
except for banana, which further confirmed that we had not been suecessf-ul in. 
stimulating antibody production with this antigen. No cross-reactions were ob- 
tained with ragweed antigen against watermelon, honeyd.ew, or banana am&era 
or with timothy antigen against watermelon or banana antisera. In each instance 
there was no reaction at the control site injected with nonspecific rabbit serum. 

Clinically there appears to be a highly significant association between ragnerd 
pollinosis and MB-induced oral pruritus. MB oral pruritus was not found in 
any of 620 non-pollinosis-allergic patients. This is quite remarkable, especia,lly 
in view of the fact that several of this group were found to be highly sensitive to 
other foods. The demonstration of a common antigen between ragweed and 
cantaloupe gives a possible explanation for this phenomenon. While antigens 
stimulating antibody formation in the rabbit have never been proved identical 
with those causing human allergy, the occurrence of clinical symptoms induczd 
by cantaloupe only in those patients with marked skin reactivity to ragweed is 
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suggestive of common antigenic determinants recognized by the human im.- 
munologic system. 

Since the completion of our survey, two patients have been observed to have 
melon sensitivity and isolated grass pollinosis. Both had strongly positive scratch 
tests to grass, but each also had moderate intradermal reactions to ragweed. 
Since all of the MB-sensitive patients found during the survey showed varying 
degrees of skin test sensitivity to grass (in addition to ragweed), it is possible 
that grass pollen may also’ have a role in the syndrome. It would be interesting 
to know if MB oral pruritus occurs in association with grass pollinosis in Great 
Britain or other ragweed-free areas. 

There is strong evidence of a banana-pollinosis relationship, but we were 
unable to obtain banana antibody in rabbits and could demonstrate no cross- 
reactivity between banana antigen and rabbit ragweed or timothy antibody. 
Banana oral pruritus was occasionally seen in patients allergic only to ragweed 
and frequently observed in patients whose primary clinical sensitivity was to 
ragweed. However, it was also seen in a few patients whose major pollen problem 
was grass. While our data suggest that ragweed is the significant pollen asso- 
ciated with banana sensitivity, further investigation is needed. 

It is possible that pollinosis per se by virtue of its priming effect on oral 
mueosa in mouth-breathing hay fever patients might also explain this syndrome. 
Recent studies by ConnelllO have shown that repeated doses of ragweed pollen 
on the nasal mucosa of ragweed-sensitive patients render them clinically sensi- 
tive to sorrel, whereas before the priming they were sensitive to sorrel only by 
skin test. However, many MB-sensitive patients note oral pruritus from melon 
or banana throughout the year, and one patient specifically challenged with 
cantaloupe in December reported an itching throat. 

Pisani and associate@ report common antigens between multiple pollens and 
foods demonstrated by guinea pig passive cutaneous anaphylaxis. However, they 
specifically listed only those foods that had common antigens with grass, none 
of which were melon or banana, and did not test ragweed (the report is in an 
Argentinian journal). They advocate diet as one means of controlling pollinosis 
symptoms. We found no evidence that ingestion of melon or banana by sensitive 
patients aggravated pollinosis symptoms. 

None of our 90 MB-sensitive patients had anaphylactic reactions which are 
often associated with a sensitivity to other foods, especially fish and nuts. Only 
one patient reported a mild swollen throat from melon, three noted ho,arseness, 
three had wheezing, and seven had edema of the lips, the latter from banana. 
Most continued to eat the offending fruit with impunity since their symptoms 
were quite transient and were rarely accompanied by systemic manifestations. 
Pruritus was often quickly abolished by drinking water or taking an anti- 
histaminic, and many have become completely tolerant. 

In describing the itching sensation, patients, invariably referred to the roof 
of the mouth, the pallet, or the throat, rarely mentioning the tongue. The tongue 
is as rich in mast cells as the other areas of the mouth8 but seems to react only 
in extreme sensitivities such as fish or nut anaphylaxis. Perhaps the lingual 
mucosa limits absorption. 



The possibility that oral pruritus from ba.nana ingestion might 3e eauwd 
by its serotonin content occurred to us but seems unlikely in view of the Iov 
incidence of pruritus from the injection of pineapple or tomato, both of vl~-ieh 
also contain comparable amounts of serotonin. 

The absence of oral pruritus in children under the age of 8 is interesting 
but difficult to speculate about, since it may be due to lack of understanding 
rather than lack of symptoms. 

The authors wish to acknowledge the help of Nr. John Wagner and thank him for his 
advice and technical assistance. 
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