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The assessment of pesticide risk to bees: the work of the ICPBR ‘Bee Protection 
Group’ 
G. B. Lewis 1, P. A. Oomen 2, D. Brasse 3, J. H. Stevenson 4 
1 JSC International Ltd, Osborne House, 20 Victoria Avenue, Harrogate, North Yorkshire, HG1 
5QY, UK; 2 Plant Protection Service, Postbox 9102, 6700 HC Wageningen, The Netherlands; 
3 Biologische Bundesanstalt (BBA), Messeweg 112, 38104 Braunschweig, Germany; 4 16 Old 
Rectory Close, Harpenden, Herts., AL5 2UD, UK; E-mail of the corresponding Author: 
Gavin.Lewis#jsci.co.uk 

In Europe, a forum to discuss the harmonisation of methods for assessing the 
toxicity of pesticides to bees, the International Commission for Plant-Bee Relationships 
(ICPBR) ‘Bee Protection Group’, was established in 1980.  This group has brought 
together experts from industry, government and academia to discuss the development 
of testing methodology as well as the overall assessment of risk to bees from the use of 
pesticides.  The group has provided a consensus approach formalised in the European 
Plant Protection Organisation (EPPO) and Council of Europe (CoE) risk assessment 
scheme and testing guideline.  This now forms the basis of regulatory requirements 
throughout the European Union under Directive 91/414/EEC. 

European pesticide risk assessment requirements for honeybees are based on a 
sequential testing scheme.  Intrinsic toxicity is assessed with two tests for the main 
routes of exposure – contact and oral.  A preliminary assessment of risk is made using 
the hazard ratio, which determines whether this is acceptable or if further testing is 
needed.  This can take the form of semi-field or cage testing (free-flying bees contained 
on treated plots of flowering plants) and/or full field trials conducted under normal 
agricultural conditions.  All pesticides have to pass through this assessment before they 
can be used and if necessary specific restrictions may be imposed to deal with any risk 
identified e.g. no use on flowering crops. 

This papers reviews the work of the ICPBR ‘Bee Protection Group’ and the 
development of the assessment of pesticide risk to bees in the EU, together with current 
developments to refine and improve the approaches used. 
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Sublethal effects of IGRs on honeybee colonies 
Helen Thompson, Selwyn Wilkins, David Wilkinson 
National Bee Unit, Central Science Laboratory, Sand Hutton, York, YO41 1LZ UK; E-mail of the 
corresponding Author: H.Thompson#csl.gov.uk 

It is well established that effects on invertebrates can occur through interference 
with the endocrine system.  This study aimed to assess the effects of exposure to a 
juvenile hormone analogue, fenoxycarb, a chitin synthesis inhibitor, diflubenzuron, an 
ecdysteroid synthesis inhibitor, azadirachtin and an ecdysteroid analogue, tebufenozide, 
which are used as insecticides on: 

1. the long term development of the honeybee colony 
2. viability of queens exposed immediately post-emergence 
3. sperm production in drones 

and to integrate the data into a honeybee population model to assess the effects of the 
timing and level of exposure on the impact in honeybee colonies 

The study showed significant effects of some IGRs on the longer-term viability of 
honeybee colonies and on the ability of emerged queens to mate and lay eggs.  Short-
term effects on brood mortality may appear to recover within 4-6 weeks but there may 
also be longer-term sublethal effects on emerging adults, e.g. precocious foraging. 

The model showed that even if only those bees reared within two weeks of the 
IGR being applied are subject to premature ageing, such relatively short-term 
persistence of IGRs might nevertheless significantly reduce the size of over-wintering 
colonies.  Such effects may explain the delays in development of the bee population as 
occurred in fenoxycarb-treated colonies or dwindling and dying in late winter or early 
spring observed in the azadirachtin-treated colonies. 

Preliminary results of a multifactorial field survey of pathogens and toxicants in 
Apis mellifera colonies apiaries in France 
Marie-Pierre Chauzat, Jean-Paul Faucon, Michel Aubert 
Laboratoire d’études sur la pathologie des petits ruminants et des abeilles, Agencie Française de 
Sécurité Sanitaire des Aliments, Sophia Antipolis, France; E-mail of the corresponding Author: 
mp.chauzat#afssa.fr 

In 2002 a field survey has been initiated in several French apiaries to evaluate the 
impact of the weakness phenomenon and assess several parameters (pathogens, 
toxicants and apicultural practice) that may be related to it.  Studied apiaries are 
distributed in five departments located from the north to the south of continental 
France.  In each departments, five apiaries were chosen in various environments.  Five 
colonies, randomly selected in each apiary (i.e. a total of 125 colonies) were visited 
four times : after wintering, before summer, during summer and before wintering.  At 
each visit, adult and larval bee population and adult bee mortality were estimated.  Any 
abnormality and clinical symptom were recorded.  Any brood with disease symptoms 
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were sampled for laboratory analyses.  Various samples were collected depending on 
the season: pollen from traps, adult bees, foundation wax or honey.  Beekeepers were 
interviewed regarding their practice and the problem they could have met. 

Surveyed pathologies were acarapisosis, nosemosis, varroosis, American 
foolbrood, European foolbrood and chalkbrood.  Additionally, viruses were diagnosed 
in brood and adult bees.  Specific and multiresidue analyses for 43 different 
components (imidachloprid and fipronil amongst them) were performed on foundation 
wax, adult bees, pollen loads and honey. 

Results demonstrate the presence of several toxicants in pollen mainly during 
spring.  Honey and adult bees were also contaminated by toxicants.  Paradoxically, no 
abnormal or at least severe mortalities have been recorded in the studied colonies 
during the year 2003. 

Honey bee poisoning in South Tirol, Northern Italy – A case history 
Manfred Wolf 1, Roland Zelger 1, Klaus Wallner 2 
1 Land und Forstwirtschaftliches Versuchszentrum Laimburg, Südtirol, Italy; 2 Landesanstalt für 
Bienenkunde Universität Hohenheim, Stuttgart, Germany; E-mail of the corresponding Author: 
Manfred.Wolf#provinz.bz.it 

Between 1996 and 1998, cases of bee poisoning were observed in the mid-
mountain zones of the South Tyrolean Etsch valley.  Already in 1996 it has been 
speculated that these poisonings might be due to the application of microencapsulated 
organophosphorous compounds.  In several samples of dead honey bees, the active 
ingredient fenitrothion was detected.  In bee colonies, foragers as well as hive bees 
were affected equally by an insidious poisoning effects.  The prolonged effects of the 
poison finally led to complete extinction of many colonies.  Such damage to honey bee 
colonies in South Tyrol has only been observed with the use of microencapsulated 
fenitrothion.  In years in which conventionally-formulated organophosphorous 
insecticides were used, only isolated deleterious incidents in bee colonies occurred 
during the summer.  Experiments showed that microencapsulated bee poisons, like 
fenitrothion, cause limited effects on field bees when compared with the corresponding 
EC-formulated agent.  Furthermore, the insecticide action takes place inside the bee 
hive.  On the contrary, EC-formulated fenitrothion affects field bees strongly and 
quickly, whereas there is no long-term damage to bee colonies due to toxic effects 
inside the bee hive.  As expected, microencapsulated organophosphorous insecticides 
developed with the aid of new technologies (e.g. chlorpyriphos-ethyl) caused toxic 
effects on bees.  However, long-term damage for bee colonies comparable to those 
observed with conventionally-microencapsulated fenitrothion were not observed.  
Thus, their bee-harming effects are similar to those of EC- or WG-formulated 
organophosphorous compounds. 
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Why are fipronil uses safe to bees? 
Roland Becker 1, Christoph Künast 1, Juan Pascual 2, Sandrine Orry 3 
1  BASF Aktiengesellschaft, Agricultural Center Limburgerhof, P.O. Box 120, 67114 Limburgerhof, 
Germany; 2  BASF Corporation, 26 Davis Drive, 27709 Research Triangle, NC, USA; 3 BASF Agro 
S.A.S., 14, Chemin du Professeur Deperet, 69160 Tassin la Demi-Lune, France; E-mail of the 
corresponding Author: roland.becker#basf-ag.de 

In this presentation, an overview about the bee related data of fipronil and its uses 
is given. Consideration of all the data as well as some general aspects on the issue lead 
to the clear conclusion that fipronil cannot be the cause of the increased bee mortality. 

Fate of systemic insecticides in fields (imidacloprid and fipronil) and risks for 
pollinators 
J.M. Bonmatin 1, P.A. Marchand 1, R. Charvet 1, M.E. Colin 2 
1 Centre de Biophysique Moléculaire, CNRS and Université d’Orléans, 45071 Orléans Cedex 02, 
France; 2 Laboratoire de Pathologie Comparée des Invertébrés, Université de Montpellier II, 34095 
Montpellier Cedex 5, France; E-mail of the corresponding Author: bonmatin#cnrs-orleans.fr 

Imidacloprid binds nicotinic ACh receptors.  The vital functions of bees are 
affected by sublethal levels of imidacloprid from 2 to 20 µg/kg in the feeding source.  
Chronic mortality (50%) was observed at 0.1 µg/kg.  We developed a LC/MS-MS 
methodology for plants and pollens (LOQ:1 µg/kg) according to GLP and directive 
96/23 EC. 

Our results show that imidacloprid (Gaucho seed dressing) diffuses in sunflowers 
and maize with an ascent at the flowering.  Here, average levels are 5-8 µg/kg in 
flowers and 2-3 µg/kg in pollens.  PEC/PNEC, calculated from the consumption of 
pollen by bees, is then in the range of 20-30 when considering the loss of feeding 
activity.  PEC/PNEC is 700-800 when considering the chronic mortality after 11 days.  
The ratio further increases when considering also the contamination of nectar (1.9 
µg/kg).  Gaucho on sunflower has been suspended in France since 1999.  A new 
evaluation for maize is in progress. 

Fipronil is another systemic insecticide acting on GABA regulated receptors.  It 
induces significant mortality of bees from 0.01 µg/kg, while sublethal effects were 
observed at the µg/kg level.  We developed a GC/MS method for pollens with a LOD 
at 0.02 µg/kg and a LOQ at 0.2 µg/kg.  The results indicate clearly that fipronil and its 
metabolites can reach the pollen of sunflower and maize due to the Regent TS 
formulation.  This insecticide has been suspended in France in 2004. 
The research was performed for the French Ministry of Agriculture with the EC financial aid. 
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Loss of imidacloprid during sowing operations using Gaucho® dressed corn seeds 
and contamination of nearby vegetation 
M. Greatti 1, A.G. Sabatini 2, R. Barbattini 1, S. Rossi 2, A. Stravisi 1 
1 Dipartimento di Biologia applicata alla Difesa delle Piante, Università di Udine, via delle Scienze 
208, 33100 Udine, Italy; 2 Istituto Nazionale di Apicoltura, via di Saliceto 80, 40128 Bologna, Italy; 
E-mail of the corresponding Author: Moreno.Greatti#aass.uniud.it 

 In the last years the wide-spread of corn seed hybrids dressed with the systemic 
insecticide Gaucho® (a.i. imidacloprid), was frequently linked by beekeepers with bee 
colony losses registered during corn sowing season. The aims of this study, that was 
carried out in northern Italy in 2001 and 2002 during corn sowing operations, were to 
detect the possible loss of a.i. imidacloprid through the fan drain of pneumatic seed 
drills in different corn hybrids and to quantify the contamination and the persistance of 
the active ingredient on grass and flowers growing near corn fields drilled with 
Gaucho® seed dressings. 

To detect air contamination caused by the pneumatic seed drill, paper filters were 
positioned at the air output of the fan drain; grass and flower samples from areas near 
corn fields were collected at different times after the corn had been sown. 

For all the corn hybrid seeds dressed with Gaucho® that were tested in this study, 
residues of imidacloprid were found in the paper filters exposed to the outflow 
airstream of the seed drill and the quantity increased with increasing exposure times.  
In flowers and grass samples the highest imidacloprid residues were respectively 123.7 
and 58.2 ng/g (ppb).  Residues were found on flowers and grass up to four days after 
sowing, when heavy rain washed off the vegetation reducing the presence of the active 
ingredient in samples.  These experiments show that during normal sowing operations 
using Gaucho® dressed corn seeds, active ingredient is spread in the environment and 
nearby vegetation can be polluted. 

Modes of honeybees exposure to systemic insecticides: estimated amounts of 
contaminated pollen and nectar consumed by different categories of bees 
A. Rortais, G. Arnold, M.P. Halm, F. Touffet-Briens 
PGE, CNRS, Bâtiment 13, Avenue de la Terrasse, 91198 Gif-sur-Yvette, France; E-mail of the 
corresponding Author: rortais#pge.cnrs-gif.fr 

The hazard posed by systemic insecticides to honeybees is determined by toxicity 
tests designed for the study of insecticides applied on the aerial parts of plants, but not 
adapted to systemic substances used as soil or seed treatments.  Based on the available 
data found in the literature, this paper proposes modes of honeybees exposure to 
systemic insecticides by estimating their pollen and nectar consumption.  Estimates are 
given for larvae and for the categories of adults which consume the highest amounts of 
(i) pollen, the nursing bees, and (ii) nectar, the wax-producing bees, the brood attending 
bees, the winter bees, and the foraging bees. 
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We illustrate these estimates with the example of imidacloprid because its 
concentrations in sunflower nectar and in sunflower and maize pollens of treated plants 
have been precisely determined, and because the lethal, sublethal, acute, and chronic 
toxicities of imidacloprid to honeybees have been investigated. 

Imidacloprid (Gaucho NT): guilty or non guilty of honey-bee death in France ? 
Michel Aubert, Marie-Pierre Chauzat, Anne Claire Martel, Magali Ribière, Jean-Paul 
Faucon 
Laboratoire d’études sur la pathologie des petits ruminants et des abeilles, Agence Française de 
Sécurité Sanitaire des Aliments, Sophia Antipolis, France; E-mail of the corresponding Author: 
m.aubert#afssa.fr 

In France, since 1994 many beekeepers claimed that hive weaknesses of a new 
type were occurring: massive mortality within the few days of the first visits of foragers 
to sunflowers or during the following winter.  As the phenomenon started in 1994 with 
the use of sunflower seeds coated with the systemic insecticide imidacloprid (Gaucho 
NT) and increased with the extension of its use, imidacloprid and its metabolites have 
been suspected to be responsible.  A French expert group using several scenarios build 
on various experimental results, expressed serious concern on the use of this product. 

However other considerations lead to plead the case of imidacloprid in a more 
balanced way: not all the beekeepers complain about the use of this pesticide, 
imidacloprid have been found in apiaries without significant symptoms, and 
experimental feeding of honeybee colonies with various concentrations of imidacloprid 
in saccharose syrup repeatedly during summer did not cause any immediate nor any 
delayed mortality before, during or following the next winter. 

Further research should address several hypotheses: the troubles described by 
beekeepers have another cause than imidacloprid, or if such troubles are really due to 
this insecticide, they are only observed in an environment heavily contaminated with 
imidacloprid or when other synergic factors (that still need to be identified) are present, 
or with some particular races of bees. 

Effects of sublethal doses of imidacloprid on honeybees’ freezing response, after 
cuticular exposure 
Alenka Zunic, Andrej Cokl 
National Institute of Biology, Department of Entomology, Vecna pot 111, 1000 Ljubljana, 
Slovenia; E-mail of the corresponding Author: alenka.zunic#nib.si 

Imidacloprid, a systemic, chloronicotinyl, is used as the active compound in 
many commercial pest control products.  As an agonist at nicotinic acetylcholine 
receptors it depolarises and blocks synaptic transmission at the postsynaptic membrane 
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of the cholinergic synapses.  It is effective against several phytophagous insects.  The 
effects of sublethal doses of imidacloprid were analysed by observing the bees’ 
freezing response (FR), a reflex that is elicited by vibrational stimuli and is important 
in communication between bees in the hive.  The contact toxicity of imidacloprid 
(applied on 3rd - 4th sternite as Confidor Bayer AG, 200 g imidacloprid/l) was studied 
over a 24 h period at doses of 800 ng (dose used for agricultural application), 80 ng and 
8 ng.  Effects of imidacloprid were dose and time dependent.  Application of 800 ng of 
imidacloprid caused complete paralysis of the bees and 100% mortality within 24 h.  In 
bees treated with 80 ng we observed tumbling, incoordination, intense-self cleaning 
behaviour and significantly reduced responsiveness to vibrational stimuli.  Responding 
bees exhibited significantly higher FR threshold when exposed to the vibrational 
stimulus of 300 Hz frequency.  The greatest effect of imidacloprid was observed 
between 30 min and 120 min after application.  The results indicate that sublethal doses 
of imidacloprid can alter the behaviour of individual bee, which could indirectly affect 
functioning of an entire colony. 

Modulation of the respiratory rhythm in honeybee, Apis mellifera macedonica, 
caused by the insecticide imidacloprid in the low namomolar concentrations range 
Georgia Zafeiridou, George Theophilidis 
Laboratory of Animal Physiology, Department of Zoology, School of Biology, Aristotle University, 
Thessaloniki 54124, Greece; E-mail of the corresponding Author: theophil#bio.auth.gr 

Imidacloprid is an chloronicotinyl insecticide which has the nicotinic 
acetylcholine receptors (nAChRs), the major excitatory neurotransmitter in the insect 
central nervous system (CNS), as its primary site of action.  Electrophysiological 
studies, using isolated neurons from the honey bee and cockroach, have shown that the 
EC50 is between 0.87 µM and 25.1 µM.  Our pharmacological experiments using the 
isolated in saline neural network producing the respiratory rhythm of the honey bee, 
have shown that the above concentrations of imidacloprid (1.00 µM) caused an abrupt 
increase in the firing of respiratory motoneurons and almost ceased their activity after 
15 to 20 min after exposure.  A concentration of 10nM and 100nM caused also a 
concentration-dependent hyperexcitation and a tetanic contraction of the muscles 
involved in respiration.  Our preliminary studies have shown that the no observed effect 
concentration (NOEC) for imidacloprid was below 10nM.  It is obvious that 
imidacloprid appears to be more active when it is applied on neural networks 
responsible for higher neural activities, than when it is applied in single neurons.  Of 
course, a slight modification in a behavioural pattern like respiratory rhythm, could be 
lethal for an insect, especially when it has to perform accurate, fast and prolonged 
flights, like the honey bee. 
Supported by the HERACLEITOS program. 
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Studies on bee mortality in the vineyard areas of Emilia-Romagna Region 
C. Porrini 1, A.G. Sabatini 2, F. Sgolastra 1, P. Medrzycki 1,2, R. Colombo 2, F.V. 
Grillenzoni 2 
1 Dipartimento di Scienze e Tecnologie Agroambientali, Università degli Studi di Bologna, Viale G. 
Fanin 42, 40127 Bologna, Italy; 2 Istituto Nazionale di Apicoltura, cia di Saliceto 80, 40128 
Bologna, Italy; E-mail of the corresponding Author: piotr#entom.agrsci.unibo.it 

Grapevine treatments, against Scaphoideus titanus, the vector of Grapevine yel-
lows (Flavescence dorée), often cause high bee mortality.  In 2002 and 2003 a study 
was undertaken in the vineyard areas of Emilia-Romagna Region in order to analyse 
this problem.  In the first year, monitoring consisted in a non-systematic assessment of 
bee mortality in the two hives composing the station (supported by chemical analyses).  
In the second year, the scope of the study was extended, mortality was systematically 
assessed (using dead bee collection traps) and palynological analyses were carried out.  
Eleven bee samples were analysed in 2002 (mean number of dead bees > 1 500) and 17 
in 2003 (mean number of dead bees = 524).  The most frequent active ingredient found 
was fenitrothion (100% in 2002 and 94.1% in 2003), followed in 2003 by chlorpyrifos-
ethyl (17.6%) and dimethoate and methyl-parathion (11.8%).  In some cases the 
palynological analyses revealed the presence of grapevine pollen on dead bees, which 
suggests that treatments were also performed during flowering.  In 2002 the level of 
fenitrothion found in the samples was on average 12.5 times higher than in 2003.  
Moreover, the Regional Plant Protection Service conducted additional surveys on 
pesticide use on winegrowing estates.  It was shown that winegrowers have progressed 
from a large-scale use of microincapsulated pesticides in 2002, to a more diversified 
use of plant protection products. 

Observations on bee colonies at rape seed fields, seed dressed with different 
products 
K. Wallner, M. Engl  
Landesanstalt für Bienenkunde der Universität Hohenheim, D-70593 Stuttgart,; E-mail of the 
corresponding Author: bienewa#uni-hohenheim.de 

The hazard of the actual seed dressing agent Chinook® (Imidacloprid + ß-
Cyfluthrin) was tested in comparison to the conventional product Oftanol® (Isofenphos 
+ Thiram).  Two groups of honey bee colonies (n=14) were placed at two different seed 
dressed 30 ha rape sees fields before the blooming phase.  The test criteria included: 
Orientation of returning foragers, mortality in traps in front of the entrance, change of 
daily weight of the hive, number of empty cells in the brood area, construction work 
and brood development in the drone brood frames, swarming tendency, development of 
bee and brood population, foraging activity in the rape fields, nectar secretion and 
sugar composition and the residue situation in the extracted honey at the end of the 
blooming. 
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The bees on both fields (3 km distance) showed no symptoms of toxic effects or 
disorientation.  The honey yields were high in both groups (Oftanol-dressed field: on 
average, 45.7 kg/colony, Chinook-dressed field: on average, 48.2 kg/colony).  The 
attractiveness of both fields was high.  The evaluation of the test criteria showed no 
significant difference in all criteria.  The choice of product for seed dressing caused no 
effect on the nectar secretion of the rape plants and resulted in no visible or measurable 
influence on the development or productive efficiency of the colonies.  Residues in 
honey (detection limit 1,5 ppb) were not detectable. 

Honey bees as indicator of the agricultural pollution in some areas of central Italy 
Enzo Marinelli 1, Fabio Massimo De Pace 1, Paola Belligoli 1, Livia Persano Oddo 1, 
Alfredo Carini 1, Francesco Falsetti 2, Rita Campanelli 3 
1 Ministero delle Politiche Agricole e Forestali, Istituto Sperimentale per la Zoologia Agraria, 
Sezione di Apicoltura, Roma, Italy; 2 ARSIAL, Centro Operativo Sperimentale di Roma, Italy; 
2 ARSIAL, Centro Operativo Sperimentale di Viterbo, Italy; E-mail of the corresponding Author: 
e.marinelli#apicoltura.org 

The suitability of bees as indicators of the agricultural pollution due to pesticides 
has already been verified by numerous studies of environmental monitoring.  In the 
Latium region, two trials were carried out, using bees as indicators, to verify the level 
of pollution in two protected areas: the “Oasi di Ninfa” (Latina district) and the 
“Riserva Naturale del Lago di Vico” (Viterbo district).  In both areas, even if protected 
as natural parks, agricultural crops are present, such as wine, kiwi and olive in the first, 
mainly chestnut and hazel in the second one. 

High bee mortality events were recorded in both areas.  Residual analyses were 
carried out on dead bees, and pointed out, in all the samples collected, the presence of 
several active substances: organochlorine, organophosphorous, carbammate and 
neonicotinoid insecticides.  All these pesticides are highly toxic for the bees, and 
certainly are responsible for the mortality events.  A series of good agricultural 
practices should be followed to limit the risks of poisoning pollinating insects: to treat 
only when really necessary, avoiding flowering time and over dosages; to eliminate the 
spontaneous flora before executing the treatments; to prefer active substances less toxic 
to the bee; to carry out the treatments in the evening, in absence of wind to limit the 
drift; to prefer liquid to powdery treatments. 

A case of acute intoxication with deltamethrin in bees 
Daniela Nica, Elisabeta Bianu, Gabriela Chioveanu 
Institute for Diagnosis and Animal Health, Str. Dr. Staicovici Nr. 63, Sector 5, 76 202 Bucharest, 
Romania; E-mail of the corresponding Author: nica.daniela#idah.ro 

In May 2002, in a melliferous zone situated in the east part of Romania a high 
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mortality of bees colonies from all apiaries has been observed.  The damages situated at 
90% from colonies were registered during or within 24 hours of phytosanitary 
treatments in rape plantations.  Examination of all apiaries revealed many colonies 
having on average 7-8 brood frames with brood in different stages of development, 
dead worker bees and drones without pathological modifications, massively grouped in 
the front of the hive entrance and in the whole harvested zone.  Moribund bees had 
normal chitin, but presented uncoordinated movements, ventral exposition, own axis 
rotations, flying incapacity, wings extension, posterior legs paralysis, intermittent 
stinger and oral system expulsion. 

Usual bacteriological and parasitical exams and toxicological determinations 
regarding pesticides were effectuated on bees, brood and melliferous flora harvested 
from affected area.  The results of bacteriological and parasitical exams were negative.  
Using gas chromatography, deltamethrin was identified both in melliferous plants and 
bees.  The cause of mortality was an acute deltamethrin intoxication. 

A case of acute intoxication with chlorpyrifos in bees 
Elisabeta Bianu, Daniela Nica, Gabriela Chioveanu 
Institute for Diagnosis and Animal Health, Str. Dr. Staicovici Nr. 63, Sector 5, 76 202 Bucharest, 
Romania; E-mail of the corresponding Author: bianu.elisabeta#idah.ro 

In 2002 in a forest region situated near Bucharest a high and drastic mortality 
(85 - 100%) of bees from many apiaries was recorded, on the day of phytosanitary 
treatments carried out in the forest.  Bees and melliferous flora samples harvested from 
skirt were taken for laboratory investigations. 

The exam effectuated on the collector apiaries zone revealed 100% mortality in 
gathering worker bees in the first 24 hours.  To all colonies, more than 80% of hive 
adult bees had chitin color alteration, because it became dark with metallic bright 
appearance.  All dying bees presented nervous syndrome: uncoordinated movements, 
ventral exposition, own axis rotations, flying incapacity, wings extension, posterior legs 
paralysis, intermittent stinger and oral system expulsion. 

Bacteriological examinations of dying bees and sealed and unsealed brood were 
negative for the main species of pathogenic bacteria.  Parasitological examinations 
were negative for the following species: Varroa destructor, Braula coeca, Acarapis 
woodi, Nosema apis and Malpighamoeba mellificae.  Chemical analysis was performed 
for pesticides using gas chromatography.  Chlorpyrifos was identified both in bees and 
plants.  The cause of mortality was an acute chlorpyrifos intoxication. 
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The study of the effects of infective and other stressors in honeybee using 
immunohistochemical methods 
Aleš Gregorc 
Veterinary Faculty, University of Ljubljana, Gerbičeva 60, 1000 Ljubljana, Slovenia; E-mail: 
ales.gregorc#guest.arnes.si 

Cytological techniques were employed to assess cell death induced in honeybee 
larvae after inoculation with the bacterium Paenibacillus larvae subsp. larvae and 
separately with the antibiotic Oxytetracycline and the acaricides Amitraz, oxalic and 
formic acids.  Cell death was identified using a number of immunocytochemical 
TUNEL techniques.  Amitraz was shown to be a trigger for programmed cell death, 
whilst Paenibacillus induced necrosis only.  Oxalic acid (OA) induced cell death in 
honeybee larvae.  In honeybee larvae 50 hours after OA application positive reaction 
product was localised to 10% of midgut columnar epithelial cells of 3 day old larvae 
but increased to 100% in 5 day old larvae.  In formic acid (FA) treated larvae, the 
degree of vacuolation and granulation of the cytoplasm appeared to increase.  The data 
showed that a number of immunocytochemical methods were useful in studying tissue 
pathology and indicate possibilities for monitoring the effects of infective and 
environmental stressors in honeybee. 

 


