Scientific note

A scientific note of an application of isotope ratio mass spectrometry
to feeding by the mite, Varroa jacobsoni Oudemans, on the honeybee,
Apis mellifera L.
Judith

Principal

de D’Aubeterre
a

David D.

b Lynn A. Royce
Myrold
a Philippe A. Rossignol
a

a

Department of Entomology, Oregon State University, Corvallis, OR 97331-2907, USA
b
Department of Crop and Soil Science, Oregon State University, Corvallis, OR 97331-7306, USA
(Received 21 September 1998; revised 2 February 1999; accepted 8 April 1999)
C labeling / Apis mellifera
Varroa jacobsoni / feeding / mass spectrometry / 13

parasitic mite, Varroa jacobsoni Oudefeeds on hemolymph and on developing
pupae and adult honey bees, Apis mellifera L.,
causing loss of weight in workers [6], shortening
the life span of foragers [5] and reducing blood
protein levels [9]. Though mites have been shown
to take up honey bee proteins [8] and various
techniques for rearing mites in vitro on artificial
diets have been attempted [3, 4, 7], it is difficult
to assess feeding frequency because V. jacobsoni does not exhibit physogastry after feeding.
We therefore developed a novel approach, using
The

mans,

C labeling.
13
A total of 450 A. mellifera honey bee workers
removed from colonies maintained at the
Honey Bee Laboratory at Oregon State University. Approximately 112 workers were kept in
each of four small cages without food for a period
of 6 h. Female mites removed from drone brood
combs of infested colonies were inoculated at a
rate of one mite/adult worker bee. Bees in three
of the four cages were then allowed to feed on a
glucose solution (1:1by volume) labeled with a
stable isotope (D-glucose-1C, 99 atom %
13
enrichment) for a period of approximately 24 h.
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A control cage was
fed unlabeled sugar.

similarly manipulated

but

Every 6 h, samples of bee hemolymph (ca.
&mu;L) and of adult female mites (six to eight
C analysis. Hemoper sample) were taken for 13
lymph and mite samples were placed in 6 x 4 mm
tin capsules, combusted to CO
, and analyzed
2
C abundance using standard methods [1,
13
for
2]. Stable isotope analysis was performed with an
isotope ratio mass spectrometer (Europa Scientific, Crewe, UK) operated at the Stable Isotope
Research Unit (Department of Crop and Soil Science, Oregon State University). All data are
expressed in delta (&delta;) notation:
&delta; 13
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)/R
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where &delta;
C is the difference in the 13
13
CC
12 ratio
/
of the sample (R
CC
13
12
/
) relative to the
sample
ratio of the PDB calcium carbonate standard
) expressed as parts per thousand. Posistandard
(R
tive &delta; 13
C values mean that the sample is enriched
in 13
C relative to the PDB standard; negative
&delta; 13
C values mean that the sample is depleted in
C relative to the PDB standard.
13
Mean values of
on

of bees feeding
from 8.1 ± 3.3 to

hemolymph

C-glucose ranged
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