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Abstract: The spread of ragweed in the south-eastern region of  France is responsible for the noted increase of serious allergies in this area.  Pollen counts, organized by the AFEDA (French Association for Ragweed Study) and GAICRM (Group for Clinical Allergology and Immunology in the central Rhone region), clearly show high pollen concentrations in the atmosphere at specific times of the year.  Several parameters have been defined for measurement purposes: threshold S 0.1, S 5 and S 100 depending on the amount of ragweed pollen in the air.  These thresholds helps facilitate medical treatment recommendations of those allergic to ragweed pollen.  Tracking when the pollen count is at its peak is an important quantitative measurement and a considerable increase of this peak has been noted since 1982.  This study emphasizes the need to record air pollen counts so as to monitor the 

evolution of ragweed and the impact of the campaign to eradicate ragweed from the region. 
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-INTRODUCTION:

The spread of ragweed observed over many years in south-eastern France persuaded the AFEDA and the GAICRM  to set up pollen traps in order to monitor the amount of pollen in the atmosphere.  

The spread of ragweed began in the 19th century: ragweed was first described by French botanists in the 1850's and made its way into France in the 1930's via red clover seeds from Argentina and potato plants from the United States.

Ragweed became a more serious problem after World War II.  After noting the effects of increased amounts of ragweed pollen, Dr. Dechamp decided to organize the first pollen study and in 1982, founded the AFEDA in Lyons.  During the same year, the AFEDA sponsored a large study concerning ragweed in south-eastern France and placed pollen traps in 12 different places from Lyons to Marseilles, including Montelimar-Ancone.  Further studies only focused on Lyons (the Lyons-Bron trap was the only pollen trap specialized in monitoring ragweed from 1982-1994).  As doctors observed an increasing number of persons with allergies in the Rhone River Valley, the GAICRM decided to reinstate the trap located in Montelimar (150 km south of Lyons) in 1995.  

The Rhone River Valley is 250km long and begins just south of Lyons and continues down to the Mediterranean Sea via Marseilles.  Both Lyons and Marseilles have a population of more than 1 million.  Valence and Montelimar-Ancone are located mid-way between Lyons and Marseilles and lie on the northern edge of what is referred to as the "Mediterranean Climate" border.   The valley is often swept by a violent north wind called the Mistral.  This wind is primarily responsible for spreading ragweed pollen in the region. It is interesting to note that Lyons and the Rhone River Valley are the most heavily contaminated areas in France (only Ambrosia artemiisifolia l.).  There are two other traps (set up in 1997) at the airport in Lyons (Satolas) and in a town located  just south of Valence called Etoile.

-MATERIALS AND METHODS:

a.) Place (figure 1):

There are currently four working pollen traps:

1. Lyons-Bron 45°43'N, 04°54'E, elevation 168 meters.

2. Lyons-Satolas 45°44'N, 05°05'E, elevation 234 meters.

3. Montelimar-Ancone 44°354N, 04°44'E, elevation 73 meters.

4. Valence-Etoile 44°49'N, 04°59'E, elevation 145 meters.

All of the traps are situated in meteorological stations for the following reasons:

· Comparable sites, all are located in plains.

· Vicinity to the anemometric, pluviometric and thermal monitors.

· Competent personnel in the weather station to manage filters.

· No major monoculture in the surrounding areas.

b.) Technique:

The AFEDA and GAICRM chose Cour's pollen samples for the following reasons:

· Importance of the air volume checked by this interceptor: i.e. the weekly volume average is 80 cubic meters per hour at the Montelimar-Ancone site (between July 1 and September 30, 1996).

· Grains are acetolyzed, this is often helpful notably to mark the difference between Ambrosia and Xanthium.

The trap's filter is located 3 meters above a well-kept meadow and analyzed once a week.

c.) Evaluating the quantity of pollen grains in the atmosphere per sample period:


 Calculating  Q4:

The average quantity of pollen present per m3 of air (Q4) is evaluated based on the following three groups of data:


1.) Data pertaining to filter exposure:



a.) Total days of exposure D (Ex: D =  3 days)

b.) Quantity of travelled wind (Vent Passé) VP during the total of D           (Ex:VP = 1037.8 km = 1,037,800 meters)

This quantity corresponds to the total length of the column of moving air having passed through the filter and measured by an anemometer counter.


2.) Data pertaining to the physical and chemical treatment of the filters:

a.) Surface S of the filter to be treated.  The filter is a square and measures 20cm on the side.  Only half of the filter is treated.  S =  200 cm3.

b.) Total volume Vo of the basic solution obtained after treating half the filter: (Ex: Vo = 777 microliters).

c.) Volume v of the part of the basic solution placed on the slide, v = 50 microliters.


3.) Data pertaining to pollen analysis:



a.) Measured width L of the microscope preparation (Ex: L = 20,130 


    micrometers).

b.) Width l1 of the microscope range: l1 = 200 micrometers.



c.) Total width l of the 10 strips scoped for carrying out the analysis:



    l = 2000 micrometers.



d.) Number of identified taxon grains n in l (Ex: n = 1303 grains).

Q4 is obtained using the simplified formula below.  This formula was established for a treated filter surface of 200 m3 and for the total amount of captured pollen being 20%.   


Half a treated filter: S = 200 cm2, or 1/50 de m2.


Total pollen captured = 20%, or 1/5 of travelled wind.


Instrumental constant: 1/50 x 1/5 = 1/250

Q4 = n x ( Vo/v  x  L/l ) / (VP x 1/250)

Ex: Vitis : 1303 grains counted:

Q4 vitis = 1303 x (777/50 x 20,130/2000) / (1,037,800/250) = 49.095 grains/m3.

Number of pollen grains per m2/day:


Q3= [ n x ( Vo/v x L/l ) x 50 ] / D

d.) Remarks:

Environmental parameters vary each year: climate, fallow field surface (based on European legislation), sunflower field surface (very commonly infested by ragweed).

-RESULTS:

Pollen counts clearly indicate the intense presence of ragweed in the Lyons (table 1) and Rhone River Valley (table 2) region.  Pollen appears in mid-July or at the beginning of August depending on meteorological conditions.  The level quickly increases and peaks at the end of August/ beginning of September.  After this time, the level usually quickly decreases.

All counts are expressed as the number or ragweed pollen in 1 cubic-meter of air.  Weeks are identified by their rank in the year (i.e. week 36 corresponds to the first week of September).

It is possible to describe several thresholds during pollination (table 3):

a) Stage one: threshold T 0.1

This period begins the week the threshold T 0.1 (0.1 grain/m3) is reached provided that the count measured the following week is greater.

The pollination progress begins but those allergic to ragweed show no reactions/symptoms; treatment may begin for those known to have more severe allergies.  

This stage takes place from week 27 to week 32, mostly during week 30.

b) Stage two: T 5

This period begins the first week the threshold T 5 (5 grains/m3) is reached.

This is known as the pathological risk period: all those allergic to ragweed need to begin a treatment.  This period takes place from the week 31 to week 33, primarily during week 33.

c) Stage three: T 100

This period begins the first week the threshold T 100 (100 grains/m3) is reached.

This is the disability risk period: pollination is intense and those allergic to ragweed need to follow a specific treatment.  This period usually lasts 2-4 weeks.

d) Pollen peak:

The pollen peak is represented during the week the maximum amount of pollen grains in the air is recorded.

The interval between threshold T 5 and this peak is usually 2-5 weeks, 3 weeks on average.

It takes place from week 34 to week 38, primarily during weeks 36-37 in Lyons, during weeks 35-36 in Valence-Etoile and Montelimar-Ancone (100 and 150kms south of Lyons respectively).

It is interesting to compare 1982, 1995 and 1997 in order to demonstrate the evolution of ragweed in these areas: 

1982 pollen peaks:

Lyons-Bron: 112.72 grains/m3

Montelimar-Ancone: 94 grains/m3

1995 pollen peak: Lyons-Bron: 735.54 grains/m3

1997 pollen peak: Montelimar-Ancone : 390.05 grains/m3

e) The length of the pathological risk period (figure 2):

This period has become increasingly longer in Lyons-Bron (approximately 7-8 weeks before 1989 and mostly 8-10 weeks since then; 11 weeks in Montelimar-Ancone in 1997).

-CONCLUSIONS:

The results of these pollen counts confirm the spread of ragweed the Lyons and Rhone River Valley region.  This progression is very clear and it can be concluded that this increase will continue.  Since ragweed pollen is a very active allergen, this plant has become a major influence on health and allergy-related  problems in this area.  It is therefore necessary to continue monitoring pollen counts in order to keep track of the progress of the eradication campaign begun in 1995.   
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INTRODUCTION: The spread of ragweed (Ambrosia artemisiifolia l.) in the Rhône River Valley and the noted frequency of allergy-related pathologies led the Groupement d’Allergologie et d’Immunologie Clinique du Rhône-Moyen (GAICRM: Group for Clinical Allergology and Immunology in the Central Rhône Region) to reinstate pollen traps in the central Rhone River Valley region. 

Sensitivity to ragweed pollen (along with grasses pollen) is the leading cause of pollen-induced allergy in this region.  Our study focuses on the variation of eosinophilia levels in the blood taken from a sample of the general population during both ragweed and grasses pollination periods.

METHOD: The pollen trap located in the central Rhône River Valley region (in Montélimar-Ancone) has provided weekly pollen counts (the amount of pollen in the atmosphere) since 1995.  The Etablissement Français du Sang Rhône-Alpes-Valence (Central Rhone River Valley Blood Transfusion Center) routinely checks  hypereosinophilia in blood through systematic analysis after a blood donation (total: 57,110 blood samples over the last five years during the following periods):

Two study periods have been established: from April 24 to June 10 (weeks 17-23 of the pollen calendar for grasses); and from August 15- September 29 (weeks 32-38 of the pollen calendar for ragweed). Pollination curbs for  urticaceae and mugwort are also monitored.

RESULTS: For grasses: 1995-1999 is characterized by a year of weak pollination (in 1997) due to a very dry winter.  There is a correlation between average pollen counts and the percentage of hypereosinophilia (level of eosinophilia greater than 700/microliter).

For ragweed: this same period is marked by two years of very high pollination in 1997 and 1999 (1998 was proportionately lower).  A higher percentage average of hypereosinophilia was observed compared to the grasse pollination period, but the correlation with the pollen count was lower  (low hypereosinophilia at the end of the summer in 1997). However, average cumulative pollen counts for grasses and ragweed present an interesting correlation with the levels of hypereosinophilia measured at the end of the summer.

CONCLUSION: The pollination period for ragweed is marked by a much higher level of hypereosinophilia in the general population than during the pollination period for grasses.  Furthermore, a year of weak grasses pollination seems to minimize the level of hypereosinophilia during the pollination of ragweed; likewise, the high level of grasses pollination seems to maximize the level of hypereosinophilia at the end of the summer.  "Priming" grasses pollen seems possible and our observations could be similarly compared to the "priming effect" mechanism described by Scandinavian researchers  concerning Birch tree (Betula) and grasses (Poaceae) pollens.  

