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boiled at 100°C for 30 minutes and centrifuged at 14,000 x g for 10
minutes. 30 µl of supernatant was removed and supplemented with
10x TE buffer to a final concentration of 10mM Tris and 5mM
EDTA, pH8. This supernatant served as source of template DNA
and was stored at -20°C, or, used immediately for multiplex poly-
merase chain reaction. Primers used for specific amplification of N.
apis DNA were 321APIS-FOR (5’-GGGGGCATGTCTTT
GACGTACTATGTA-3’) and 321APIS-REV (5’GGGGGGCG
TTTAAAATGTGAAACAACTATG-3’) and expected size of am-
plicon was 321 bp. Primers for N. ceranae were 218MITOC-FOR
(5’CGGCGACGATGTGATATGAAA-ATATTAA-3’) and 218MIT
OC-REV (5’-CCCGGTCATTCTCAAACAAAA-AACCG-3’)
and amplicon size is expected 218 – 219 bp. Primers were selected
taking into account that primer sequences were specific to each of
the two species, and that both amplicons could be simultaneously
amplified and separated using agarose gel electrophoresis for vi-
sualisation of results. The PCR conditions were following in-
structions of the manual of the manufacturer of Taq polymerase
(Sigma, USA). The molecular size of PCR products were deter-
mined by electrophoresis in a 2% agarose TAE (Tris-acetate-
ethylene diamine tetra-acetic acid) gel in standard TAE buffer,
stained with SYBR green, and visualised using UviTec gel doc-
umentation system.

RESULTS
    The results of microscopic examination of spore presence in field
testing of “Nozevit patties” treatment before and on 12, 28, 40 and
60 day after its introduction are provided in Table 1 and Figure 1.
Strength of honey bee colonies is provided in Figure 2.
    The results of PCR amplification with generic Nosema primer
pair perfectly matched the results of amplification with specific N.
ceranae primer pair. PCR amplifications of representative bee sam-
ples, positive and negative controls are presented in Figure 3.

DISSCUSION
   This experiment was designed to test the effectiveness of re-
peated treatments with “Nozevit” phyto-pharmacological prepa-
ration to control nosema disease, in field conditions. The study
involved four groups of bee colonies fed with sugar solution and
pollen patties with and without “Nozevit”, and treatment was ap-
plied via drench method for sugar solution and patties were put
directly on top of comb frames. In the first part of the experiment,
concerned with activity of “Nozevit patties”, results demonstrated
that the disease was not cured, but a considerable reduction in
spores number was achieved: 50.63% on 12 day; 19.25% on 28
day and 21.10% on 40day after initial treatment if reducement is
calculated in relation with result in previous treatment; and

Figure 1

Figure 2
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50.63% on 12 day; 96.70% on 28 day; 68.55% on 40 day in rela-
tion with results of initial sampling time, respectively. On last sam-
pling time we detected an increase in spore number (21.81% in
relation with previous sampling time, but there was however,
59.78% spore reduction in relation to  initial infection level) and
we think that is a consequence of bad weather because we had a
delay in the last sampling. The test group treated with sugar solu-
tion plus “Nozevit” showed very good results in reducing number
of Nosema spores (48.31% on 12 day; 55.91% on 28 day; 74.15%
on 40 day and 81.92% on 60 day after initial bee sampling). In the
pollen patty control group it was determined to have a increase in
spore numbers of 14.28% at last spore counting in comparison
with the infection dose beginning the test. Also, we have alter-
ations in spore number in control group fed with sugar solution
and at last counting we determinated an increase of 32.57%. 
    Despite failure to achieve complete cure, it needs to be
stressed that both test groups treated with “Nozevit“ had a re-
duced number of spores compared to the control groups. Also,
we can conclude that “Nozevit“ preparations (in sugar solution
or in patties) works in field conditions, if they are applied pre-
cisely according to label instructions.
   During the clinical examination of tested colonies we have
determined that colonies treated with “Nozevit patties“ show a
significant increase in number of frames covered with sealed
bee brood. Pollen absence may have an effect on the strength of
colonies and honey production (Keller et al., 2005a; 2005b), but
our colonies had additional pollen in nature and this effect of
reinforcement-tested colonies is probably a consequence of
“Nozevit” activity against Nosema. “Nozevit patties” contained
just 13.69% protein in its composition and tannins from “Noze-
vit” can’t have any significant negative effect (like squeezing
or coagulating of proteins) on additional feeding functions of
pollen substitutes and development of colonies. Also, addition-
ally feeding with proteins is very important in cases where
colonies are diseased, because of stimulation and furtherance of
the bee’s immune functions and population build up of infected
colonies.
    Previously, nosema infections in Europe were attributed just to
N. apis (Ellis and Munn, 2005), but it appears that N. ceranae is
an emerging pathogen that has increased its distribution to Euro-
pean honey bees (Klee et al., 2007) and it may be displacing N.
apis in this area. N. ceranae has not been confirmed in Croatia to
date, but we have predicted its presence in pure or mixed infec-
tions with N. apis, because a high percentage of the Nosema
spores were also detected during summer and because it has been
diagnosed in some neighboring countries. Our results of exami-
nation using molecular methods showed that N. ceranae is the
only Nosema species found to infect honey bees (Tlak Gajger et
al., unpublished data) in our tested colonies, so we can conclude
that “Nozevit” herbal preparations are effective for this new
nosema disease management.

Lane 1: DNA ladder (DNA molecular weight
marker VI; Roche, Germany)
Lane 2: Positive control
Lane 3-6: PCR reactions
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