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ET10L0GICAL AGENTS ()E RESPIRATORY ALLERGY IX TROPICAL 
COUNTRIES OF CENTRAL AND SOUTH AMERICA

Plutarco Naranjo, M.D., Quito, Ecuador

CONTRARY to what has happened in the United States, where Durham.1’4
Shapiro and Rooks.5 Spain.” and many others7'9 have extensively studied 

the incidente of air-borne pollens and its relation to hay fever. in the countries 
of the tropical zone a comparativo study of the incidence of allergens in the 
air has not been carried out as yet. It is only in the last few years that in- 
vestigations on atmospheric pollens, fungí, and other etiological agents of the. 
respiratory allergies in Central and South America have bcgun.

These studies now make possible a conjoint review of the allergenic flora 
of the dift’erent countries in the tropical zone. from México in the north. with 
Central America and the Caribbean islands. to Perú, Bolivia, and Brazil in 
the south.

The present study deais with the distribution and incidence of air-borne 
pollens and fungi and also presents some new figures on the frequency of 
asthnia. allergic rhinitis. and "skin allergy” in the hospital population. The 
study is based partly upon data published by previous workers and chiefly 
upon counts of pollens and molds made. under my direction. in the air over 
certain arcas in South America and upon the results of skin tests made with 
extraets of these pollens and molds on my patients.

AIR-BORNE POLLENS AND FUNGI

The Most Important Plants and Pollens.—In the countries of the températe 
zone. with the four seasons in the ycar. the time of pollination of each bo- 
tanical species is clearly defined and the postúlales of Thommcn10 are fulfilled, 
but in the countries of the tropical zone there are only two seasons. which in 
some regions are hardly distinguishable—a rainy one and a dry one. They 
occur at dift’erent times in the various geographical arcas. In places where 
the flowcring of plants depends exclusively on the rains. the pollination periods 
of the differcnt speeies are quite well dift’erentiatcd. The pollen concentra- 
tion is never as high. however. as it is in the countries of the températe zone. 
In the places where there is soil irrigation and the temperature is appropriate, 
the weeds. grasses. and shrubs flower and pollinate during the whole year.

In countries of low altitude the atmospheric humidity is quite high, but 
in the mountain regions the humidity is lower. In both, however. flowcring 
and pollination occur mostly with rains.

From the Allergy División, Universidad Central del Ecuador, Quito.
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For regions which are located between sea level and 1.000 feet (exeept 
the coasts that are influenced by thc Humbolt stream). the median annual 
temperature is approximately 76° F., with a máximum of 82° F. The median 
atmospherical humidity is 92 per cent to 95 per cent. The avorage annual 
rainfall reaches 2.000 to 3.000 mm. The temperature decreases with the in- 
ereasing altitude. approximately Io F. for each 500 feet. The rain and at- 
mospheric humidity decreases also. but there are largo differences between 
one place and another.

In the countries of the températe zone of both North1-a-G and South11’13 
America, the planta of the Conipositae family, of which the genus Ambrosia 
(ragweed) is the most important. produce a high number of allergic reactions. 
The genus Artemisia (wormwood) and the genus Xanthium (cocklebur) are 
less important than Ambrosia. Tliese composite plañís are followed by plants 
of the Chcnopodiaceae (goosefoot, pigweed) family. whieh embraces several 
genera, the different species of which may be dominant in different loealities. 
Thus. Chenopodium álbum (lambs’-quarters), Salsola tenuifolia (Russian 
thistle), Atriplex (Oraeh), and Kockia (Roth) all belong to the Chcnopodiaceae 
family. and in North America one or another may lie important locally.

Similarly. the Amaranthaceae family ineludes several genera, of which 
Amaranthus (careless weed) and Acnida (water hemp) are noted most often.*

Grasses and certain freos which produce pollen in abundance at an earlier 
season than the weeds cause almost as much trouble in the forin of allergic 
reactions in North America as do thc weeds.

In the countries of thc equatorial zone most of those plants are scarce. 
Table I shows the species important in distribution or in allergenie power that 
grow in the equatorial zone.

In thc middle and north of México during the high pollination days. 100 
or more pollen grains can be found per square ccntimeter per day. Desecnd- 
ing toward the equatorial lino, however. the number of pollens considerably 
diminishes. In Quito, for cxample. it rarely reaches 10 or more. It is in- 
teresting to notice that, descending from the equator toward the South. the 
amount of pollen grains increases again. In Brazil,32’35 between Rio de 
•Janeiro and Sao Paulo, 50 to 60 and even 100 pollen grains were found. according 
to the place and the days of highest pollination. The low concentration of 
pollens in the air is not due ontirely to thc scarceness of plants. Almost the 
entire tropical zone is very rich in grasses. but. nevertheless. there are very 
few grass pollens in the air. Temperature and humidity piar an important 
role.

In the low regions. as mentioned before, the atmospheric humidity is such 
that it probably inferieres with diffusion of pollens. and in the mountainous 
regions over 12.000 feet where the grasses are abundant, probably because of 
the coid. the plants flower very little.

•The ciassiflcation of families and genera is taken from Gray’s New ilanual of Botany 
ed. 7. New York, Cincinnati and Chicago, 1908. American Book Company.
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Trccs are importan! in México and to a lesser extent in the south of 
Brazil. AVeeds. such as Ambrosia, although abundan! in Cuba and Brazil, are 
of secondary importance. In the other countries Ambrosia is rarely found.

Plants of tb.e Amaranthaceae and Chenopodiaceae families are certainly the 
most iniportant specie.s in many tropical countries. followed by the Compositae 
fainily, of which Ilclianthus is of interest in México. Viguieria in Cuba, and 
Franscria in Ecuador. Grasses are even less iniportant tlian weeds, but JIclinis 
would be of interest in Brazil and Cynodon, Poa, Holcus, and Lolium in the 
other countries.

•=Follens of Dlootyledonea
(especially Chenopodlun and Amaranthaa)

Fig. 1.—Monthly frequency of pollens in the atmosphere of Quito. In the ordinate are the 
‘ number of pollens per nionth and per square centimeter.

Pollination Calendar.—The pollination calendar varíes with the rains. 
l-’rom one to two months after the rainy season has started. the number of 
pollens in the air gradually begins to inerease.-"- 21b 25 If it stops raining for 
a few days or weeks and the sun shines and the winds blow. the concent ration 
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of pollens in the air can reaeh its máximum; inversely. when there are rainy 
days with elouded sky and plenty of atmospherie humidity, the air is cleansed 
of pollens.

In Cuba the rainy season is from May to Xovember, on the eoast of 
Ecuador it is from Deeember to April. and in other places the rain starts in 
October and continúes until May or June.

I have made speeial studies of two places: My own city. Quito, whieh is 
the capital of Ecuador, is in a high mountainous región 9.242 feet above sea 
levcl and 10 miles south from the equator. The other one is Cali, in Colombia, 
about 350 miles north of Quito. Cali lies in a subtropical valley at an altitude 
of only 3.000 feet between the Occidental and the Central Cordillera mountain 
rangos. Comparativo studies of these two places are interesting.

Both Quito and Cali have rains from October to May. but in Cali the 
rains are more abundant. The month with the greatest precipitaron varios 
from one year to another. It may be October. but it is more frequently April.

Counts of pollens were carried out in accordanee with the method de- 
scribed by Durham.3 using the standard air-sampling deviee, recommended 
as "standard" by The American Academy of Allergy.3* whieh permits the 
calculation of the eoneentration of pollens per cubic yard of air.39

Data from Quito are based upon daily counts during 194S and 1949 and 
those from Cali are based upon counts during the second part of 1954 and the 
first part of 1955. The pollination calendar of Quito29 is shown in Fig. 1. 
When the rains begin in September. pollens. especially those from grasses, 
increase to reaeh a máximum in January. when the number of rainy days de- 
ereases. Beginning in March. the number of pollens falls off until the end 
of April and then it increases slightly again until June. In July the number 
of pollens decreases, and during August and the first part of Septcmber it 
remains at a low levcl. The pollination calendar for Cali is similar, but the 
number of pollens per square centimeter is three to five times greater than 
that from Quito. There are some differences with regare! to the prevailing 
botánica! species. In Cali there are more tree pollens (Leguminosae, Big- 
noniaceae, etc.). In Quito the pollens of Amaranthus quitensis predomínate, 
and in Cali those of .1. spinosus are numerous. Cali has an appreeiable number 
of grass pollens.

■ Mold Spores.—Mole! spores are especially iinportant in the tropics. As 
demonstrated by Cadrecha-Alvarez40 and others,47’4S the climatic conditions, 
being very favorable to the growth of fungí, may result in a high concentra- 
tion of spores in the air whieh. in turn. cause an increased incidenee of allergic ' 
diseases.42

In an attempt to studv the air-borne fungí quantitatively in comparison 
with pollens. the spores were counted in Quito and Cali by the same method 
as used to count the pollens. (For their identificaron, the method describcd 
by Harris49 was used, but the Petri dishes were left within the standard air- 
sampling deviee only twelve minutes.) In Quito,29 the annual curve of inei- 
dence of fungus spores in the air was similar to that of pollens. The highest
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incidence oecurred in January and the least in August. The amount of spores 
that settled on a square centimeter was at least ten times largor than the total 
amount of pollens. This ratio prevailed throughout the whole year. Since the 
“conversión factor”39 is relatively great for spores, if the concentration per 
cubic yard is considerad, then the concentration of spores was actually 10 to 
100 times higher than that of pollens. Cali, at low altitude and with more 
atmospheric humidity, had even more molds than Quito.

In other places where quantitative studies were carried out, as in Cuba44-43 
and Brazil,4S a relativo abundance of air-borne fungí has been found. Un- 
fortunately, different methods were used by the various authors. and a direct 
comparison of their data is meaningless. However, for the purpose of sum- 
marizing in a single table major findings of these workers. Tablc II was elab- 
orated under a pattern similar to Table I, but the plus signs used in Table TI 
have a more relativo valué, rather than an arbitrary one.

Among the most iniportant fungí, as detennined by relative abundance 
or allergenic power. in all the countries studied are Penicillium and Asper- 
gillus. Hormodendron is found very frequently in low and humid places 
(Havana, Rio de Janeiro, etc.), while in high places (Quito), Rhizopus and 
Mucor are mueh more abundant than Hormodendron.

ETIOLOGY AND FREQUENCY

Hay Fever.—In 1946. Olivciro-Lima and associates35 asserted that no hay 
fever exists in Brazil, and the existence or nonexistence of this allergic condi- 
tion was argued in other countries of the tropical zone. The use of the word 
pollinosis brought a still greater confusión on this particular problem. If we 
understand pollinosis to mean any allergic condition produced by pollens, then 
pollinosis exists. But hay fever. with that dramatic and intense symptoma- 
tology in wcll-defined periodic form and with epidemic character, practically 
does not exist in the tropical zone.

Rhinitis due only to pollen is very rare21- 24- 29, 31> 51,52 and shows up in a 
mild form and without strict seasonal character, probably because of the low 
concentration of pollens in the air and because of the previously mentioned 
fací that where adequate soil humidity is available the plants pollinate in- 
discriminately during the whole year.

Asthma and Allergic Rhinitis.—The frequency of asthma and allergic or 
vasomotor rhinitis varíes from one place to another. In a survey among medi
cal students. for example. it was found that in Cali 4 per cent of the students 
were actually asthmatic. while in Quito there were no asthmatic students. 
Table III provides other comparativo data from the two cities. In Quito the 
cases of asthma are mild: status asthmaticus is very rare. Skin allergies. 
however. are relatively frequent. In Cali, on the other hand, the respiratory 
allergies. and particularly asthma. have a rather high incidence. Of the asth
matic patients in Quito more than two-thirds had the initial onset of asthma 
while living in an asthmogenic región such as the eoast.
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It is well known by the physicians praeticing in Ecuador that allergic 
rhinitis and asthma are uneommon diseases in the niountains. whereas in the 
Coastal and Southern parts of the eountry asthma is frequent.

Table III. Relative Frequency of the Allergic Diseases

DISEASE

QUITO 
(ECUADOR) 
( PER CENT)

CALI 
(COLOMBIA) 
( PER CENT)

Asthma 18* 511
Allergic rhinitis 14 18
Skin allergv (urticaria, eczema, prurigo, etc.) 55 18
Others 13 11

♦From a statistical sample of 200 allergic patients.
tFroni a statistical sample of 100 allergic patients.

In order to present some figures, statistical data from four hospitals—two 
from Ecuador and two from Colombia, in each eountry one in a high and the 
other in a low altitude—were reviewed. The four institutions are general 
hospitals. each being the largest one in its respective city. In these countries 
it is customary for those who can pay to go to prívate clinics. The choice 
depends on the specialists affiliated with each clinie. The poor people, who 
eannot pay for prívate medical assistance. go to these hospitals. In each hos
pital can be found a cross seetion of all the pathology in the arca with no 
important discrepancies between the actual incidence of illness inside and 
outside the hospital: therefore. it is reasonable to assuine that data from the 
individual hospitals can be validly rompa red.

Table IV. Relative Frequency of Hospitalized Asthmatic Patients

PLACE AND HOSPITAL
AVERAGE TOTAL 

PATIENTS PER YEAR*
PER CENT 

ASTHMATIC PATIENTS

Bogotá (8,573 feet)t
San Juan Je Dios Hospital 

Cali (3.000 feet i
11,000 6.3

San Juan de Dios Hospital 
Guayaquil i19 feet i

5,500 6.7

Luis Vernaza Hospital 
Quito ( 9.242 feet i

20,000 6.5

Eugenio Espejo Hospital 6,000 1.85
•Data from the years 1955 and 1956. 
tAltitude over sea level.

Table IV presents the relative frequency of asthma in the four hospitals, 
and the striking dift'erenee between the hospital in Quito and the others eoulcl 
be taken as an indication of the different incidence of asthma in the various 
loealities. Altitude does not seem to be the determining factor in such dif- 
ferenee. Quito and Bogotá are in the niountains and there is not a great 
difference in altitude: however, there is much less asthma in the first city than 
in the seeond. Evidently other conditions besides altitude determine the fre- 
quency of this allergic disease.

The etiology of allergic asthma and rhinitis was studied in patients of 
Quito and Cali. Most of the patients were referred by internists for their 
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treatnient. Each had a careful history and complete physical examination. 
Intradennal tests were carried out in each patient. In the preparation of 
Table V, only those patients in whom the intradennal tests coincided with the 
findings of clinical history were considered. In some patients clinieal ex- 
posure by intranasal application of raw niaterials or extracts was made. The 
favorable responso to the spccific treatnient with the respective antigens was 
taken as a confirmation of the intradennal findings.

Table V. Belative Frequency of the Etiological Agexts of the Respiratory Allergies

ETIOLOGICAL AGENT

ASTHMA RHINITIS

QUITO 
(PER CENT)

CALI
( PER CENT)

QUITO
( PER CENT)

CALI
(PER CENT)

1. Ilouse dust + fungí 16 o«> 12 35
2. Ilouse dust + pollens 6 10 15
3. Ilouse dust + inhalants 19 16 16 5
4. Ilouse dust + fungí + inhalants 3S 33 39 25
5. Other eombinations .14 13 15 10
(5. Onlv housc dust 6 10 5 10
7. Onlv fungí — — 3 —
S. Only pollens - - - —

The most important etiological agent was housc dust; in some cases it 
was the only etiological agent. In a relatively high pereentage of patients, 
there were two or more etiological agents. such as housc dust, fungus spores, 
and one or more “inhalants” (kapok, sheep wool. cotton, epidcrmals. etc.'). 
The most frequent combinations of etiological agents were about the same in 
Quito as in Cali. Pollens had a secondary role. In the statistical sample 
studied. there were no cases of asthma or rhinitis produced exclusivcly by 
pollens.

Although the grass pollens in the air are more abundant than those of 
other plants. the allergies in whieh these pollens are involved are uncommonly 
found. In Quito the pollens of chenopod plants have more importance, fol- 
lowed by those of amaranth plants. while in Cali the pollens of the amaranth 
plants are the most important.

AUergic Rhinitis and Deflection of the Nasal Septum.—The existence of a 
deviated nasal septum brought the suspicion that this may cause the rhinitis. 
but since surgical treatnient did not produce any improvement. the deviation 
of the nasal septum was regarded as only a casual finding. Allergic causes 
must be considered carefully before surgery is advised.

SUMMAKY

In the tropical countries of Central and South America there grow only 
a few species of plants that produce allergenic pollen. and these are not widely 
distributed. with the exception of the grasses whieh otherwise have a feeble 
sensitizing power. The output of pollens from grasses is very limited in the 
high niountains because of the lack of flowering of such plants. The most im
portant species correspond to the families Amaranthaceae, Chenopodiaceae, and 
Compositae.
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The atmospherie conditions, especially the atmospherie humidity and the 
hard rains. prevent the dissemination of pollen grains in the air. Folien con
centration increases aftcr the rainy season starts. In some regions it reaches 
the highest level between November and February. The lowest concentration 
is found during the dry season.

Fungus spores are very abundant in the air. They are found from 10 to 
100 times more frequently than the pollens. The spores of PeniciUium and 
Aspcrgillus are present in great quantity in almost all the countries of the 
tropical zone. In the mountains. molds of genera Jfucor and Rhizopus are 
also important, while in the lowlands Hormodtndron is dominant. Fusaríum 
and Rhodotorula are also of some interest.

In the countries of the tropical zone. hay fever practically does not exist. 
a fact due. at least in part. to the low concentration of pollens in the air. 
However. cases of nonseasonal vasomotor rhinitis, and especially asthma. are 
common.

The frequency of asthma varíes from one región to another. There are 
asthmogenic regions, such as the coast of Ecuador and the greater part of 
Colombia. In these regions incidence of asthma is relatively high. In others. 
especially that of Quito, asthma is infrcquent.

The inost important etiological agent of asthma and allcrgic rhinitis is 
house dust. Alone or in association with other allergcnic substanees. this is 
the etiological agent of almost all the cases. The fungus spores and the group 
of "inhalants" (kapok. sheep wool. epidcrmals. etc.) are next in importance. 
The pollen grains are of secondary importance.
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