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Results from trials for Advance Science on 

HiveAliveTM 

Advance Science is greatly encouraged with recent results from caged trials 

performed by the laboratory of CRA-API Agricultural Research Council - Honey 

Bee, Italy and in vitro work by Dr McCormack (NUI Galway, Ireland).  We have 

outlined below the results from recent caged trials and in-vitro trials on spores. 

 

Results from Caged Trials performed by 

the laboratory of CRA-API Agricultural 

Research Council - Honey Bee, Italy 

Introduction  

The Nosema disease is a worldwide problem for bees and beekeepers.  Hives with 

Nosema apis have been shown to produce as little as half the amount of honey 

usually produced in one year.1  When queens are infected with Nosema they shorter 

lives producing fewer eggs.  When colonies are heavily infected with Nosema apis  

the hive can display some symptoms such as the inability of bees to fly, excreta on 

combs, piles of dead or dying bees, and the failure of a colony to build up in the 

spring.  However, the majority of apis-infected hives will not show any symptoms and 

hence it has been informally called the “no-see-um” disease.2   

 

Nosema ceranae is different to Nosema apis.  It has no obvious symptoms, is more 

prevalent in warmer climates, its spores are more resistant to heat and are more 

sensitive to cold.  Importantly, ceranae is not as seasonal as apis and tends to build 

up over years.3  Recent scientific studies have demonstrated that N. ceranae on its 

own can be fatal for bees, causing the widespread collapse of hives.4,5  
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Recent scientific research has shown that an additional problem is the association of 

ceranae with other negative stressors associated with hives (for example, diseases, 

pesticides, monoculture, and drought).  It has been demonstrated that it takes 100 

times less pesticide to kill a bee with ceranae than a bee without the disease.6,7 

Unlike N. apis, N. ceranae has been shown to weaken the immune system leaving it 

more vulnerable to viruses and other diseases.8  It has also been shown that 

whenever colonies die from CCD that Nosema is nearly always present.  Of 30 CCD 

affected colonies observed, 100% were positive for N. ceranae and 90% for apis.9   

 

HiveAliveTM is a nutritional supplement designed to strengthen bees against diseases.  

It uses a unique blend of marine extracts called OceaShieldTM.  This trial, carried out 

by internationally acclaimed bee scientists evaluates HiveAliveTM’s efficacy and 

assesses the role the marine extract plays in reducing Nosema spores. 

 

Materials and Method 

Two methods of inoculation:   

Bulk inoculation of HiveAliveTM with control (HiveAliveTM and HiveAliveTM with the 

marine extracts removed)  

Individual inoculation of HiveAliveTM with control. 

Numbers of cages:    

- 3 cages per treatment with individual inoculation and curative treatment 

= 9 cages  

- 3 cages per treatment with bulk inoculation curative treatment = 9 cages 

- Total: 18 cages 

N° bees per cage: 

- 30 bees with individual infection (30 x 9 = 270 bees) 

- 50 bees with bulk infection (50 x 9 = 450 bees) 

- Total number of bees: 720 

Bees: 

- Colonies in CRA-API apiary analysed for presence of Nosema spp. A Nosema 

free colony was chosen. 
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- Empty comb was inserted in colony 21 days before planned beginning of 

test, in order to obtain necessary amount of emerging bees from the same 

colony and to minimise possible genetic susceptibility effects. 

- After 20 days, the inserted frame, now containing sealed brood was 

collected and kept in incubator at 35°C and 65% RH. Emerging bees were 

placed in cages and fed with sugar syrup for 1 day.  

 

Artificial infection with N. ceranae spores 

- The spore solution was prepared from live infected bees, and the spore 

suspension was purified according to triangulation method, and then re-

suspended in 50% w/v sucrose solution.  A concentration of 18,000 spores / 

bee was used, administered either by bulk or individual infection, in 1 day 

old bees: 

- Bulk inoculation: the syrup was diluted so as to contain 18,000 spores in 6 µl/ 

bee, which was consumed in approx 4 hrs.  

- Individual infection: bees were starved for 2 hrs before being individually 

handled and fed with 1 µl spore solution.  

Feeding: 

- Bees were fed with the treated syrup starting on the day of infection  

Cages: 

- Perspex side 

- No wax  

 

Measurements of Nosema Development: 

- Spore counts in individual LIVE bees. 

- Collection of 5 (bulk inoculation cages) or 3 (individual inoculation cages) 

bees per cage.  

- Individual examination of each bee: 

- Nosema species detection by PCR in initial sample and 10 random bees.  
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Results and Discussion 

Spore Reduction 

Day 7 after infection of the individually inoculated trial saw no significant difference 

between control and bees fed HiveAliveTM.  On day 14 there was a 56% drop in 

Nosema spores in the HiveAliveTM fed bees as compared to a control.  
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Efficacy of marine extract (OceaShield) 

In the bulk inoculated bees there was a 38% reduction in spores using HiveAliveTM 

compared to a control.  When the marine extracts were removed HiveAliveTM’s 

efficacy was only 3%.  This shows the marine extracts contained in HiveAliveTM 

provides a 91% increase in efficacy compared to when the extracts were removed. 
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Syrup Consumption 

There was no significant difference in consumption of sugar syrup with HiveAlive 

added compared to control syrup with no HiveAlive added. 

 

 

 

 

 

Conclusion 

The cage trials show the possibility of HiveAliveTM as a method of reducing the 

number of Nosema spores in a hive.  The fact that it is made of GRAS (Generally 

Accepted as Safe as per the American Food and Drug Administration (FDA)) 

ingredients would make it a very suitable candidate as a natural alternative to 

Fumagillin and it could play an important role in hive health worldwide. 
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Abstract. 

 An experiment was carried out to investigate the efficacy of Hive Alive to disrupt the plasma 

membrane/spore coat of Nosema ceranae thereby killing the spores of this microsporidian parasite of 

honeybees. To determine if spores were dead, the sytox green staining approach using fluorescent 

microscopy was employed. After incubation in Hive Alive for a period of three months spores were 

beginning to fluoresce suggesting that the spore coat had been compromised. The majority of spores 

stored in distilled water for the same length of time were not visible under the fluorescent filter 

employed suggesting that they were alive. A number of difficulties encountered with the approach are 

provided. 

 

Introduction:   

Fenoy et al., (2009) described a method to determine the viability of Nosema ceranae spores utilising 

DAPI and sytox green stains. The rationale is that all spores would be visible under white light. 

Unextruded spores would fluoresce with DAPI, which stains nuclear material under the 395- to 415-

nm excitation wavelength filter and dead spores would absorb sytox green and fluoresce under the 

470- to 490-nm excitation wavelength filter. In this experiment we attempted to repeat the approach 

of Fenoy et al (2009) and use it to investigate the efficacy of Hive Alive in killing Nosema spores by 

compromising their spore coat or by disrupting their plasma membranes, Rice (2001). Therefore, after 

treatment with Hive Alive N. ceranae and N. apis spores should fluoresce under a under the 470- to 

490-nm filter after staining with sytox green. Previous attempts to stain Nosema spores with DAPI 

were unsatisfactory and therefore this step was excluded from the following experiment. 
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Methods:   

Materials:  For this experiment a concentrated spore suspension (presumed to be N. ceranae) provided 

by M Kamler was utilised.  

Experimental Approach: Three 500µl aliquots of spore suspension were pipetted into each of nine 

eppendorfs creating three replicates each of two concentrations of Hive Alive (x1 dilution and x2 

dilution of recommended volume added to feed) and three replicates of a control (containing no Hive 

Alive). All tubes were placed on a shaking thermoblock at 25 
o
C for three months 

After 3 months 50 µl of spore suspension from each tube was transferred to a clean eppendorf, 

washed in 500 µl distilled water, pelleted by centrifugation and resuspended in the same volume of 

distilled water. Spores were stained by adding an equal volume of sytox green solution, placing at 

room temperature for 20 min, followed by a single wash using 200 µl distilled water. The final pellet 

was resuspended in 10 µl water. This spore suspension was placed on a microscope slide in its 

entirety before being viewed on a fluorescence microscope under white light and under fluorescence 

(green filter used, red fluorescence). Photographs were taken under white light (to identify location of 

spores) and under fluorescence. Spores were subsequently counted from two fields of view for each 

replicate, from the controls and x2 dilution, documenting which spores were visible under white light 

and fluorescence. 

Results: 

The approximate number of spores, counted in each field of view on each slide, is listed in Table 1. 

The majority of the spores visible under white light on the control slides were not visible under 

fluorescence. However, most of the spores on the treated slide were also visible under fluorescence.  

Figures 1-3 show the difference in fluorescence between spores in the control replicates versus those 

in the treatment replicates. 

 

 

Table 1. Spore counts from control and treatment slides under white light and fluorescence. 

FOV = field of view 

Slide Number of spores –white 

light microscopy 

Number of spores – fluorescence 

microscopy  

Control 1: FOV 1 >100 0  

Control 1: FOV 2 >50 >20 few flourescing  

Control 2: FOV 1 >30 0  
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Control 2: FOV2 >30 0  

Control 3: FOV1 >80 9  

Control 3: FOV2 >70 0  

Treated1: FOV1 >90 

>40 difficult to make out spores due to movement. 

flourescene visible 

Treated1: FOV2 >70 >70  very visible  

Treated2: FOV1 >90 

>40 difficult to make out spores due to movement. 

flourescene visible 

Treated2: FOV2 >60 can see spores but unclear due to movement, 

Treated3: FOV1 >110 >100 fourescing  

Treated3: FOV2 >40 >40 flourescing  

 

Discussion. 

There was a very visible difference between the fluorescence of spores on the treated versus control 

slides. Due to the fact that sytox green stains dead spores, this result suggests that most of the spores 

in the treated samples were dead while those in the controls were alive.  The only difference between 

the tubes was that Hive Alive was added to the ‘treated’ tubes. 

Difficulties experienced include that spores were difficult to photograph due to water movement. 

Fluorescence was variable in the slides suggesting variable uptake of dye. It is difficult to determine if 

the spores were truly dead and how the spores were uptaking dye but the results implies that the spore 

coat has been compromised in treated spore samples.  The filters on the fluorescent microscope had 

been incorrectly placed and so the photographs were taken under green filter (red fluorescence) rather 

than under a blue filter (green fluorescence) as recommended by Fenoy et al. (2009).  

In conclusion, this experiment gives a good indication that spores incubated in Hive Alive have been 

compromised but to generate data for publication the recommendation is to repeat the experiment 

after addressed some of the difficulties encountered here and including more incubation times and 

dilutions of Hive Alive. 
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Abstract. 

 An experiment was carried out to investigate the efficacy of HiveAlive
TM

 to disrupt the plasma 

membrane/spore coat of Nosema ceranae thereby killing the spores of this microsporidian parasite of 

honeybees. To determine if spores were dead, the sytox green staining approach using fluorescent 

microscopy was employed. Earlier investigation showed that after incubation in HiveAlive for a 

period of three months spores were fluorescing suggesting that the spore coat had been compromised. 

The majority of spores stored in distilled water for the same length of time were not visible under the 

fluorescent filter employed suggesting that they were alive. Further testing was needed to confirm 

these findings. This was performed by comparing spores that had been exposed to HiveAlive for two 

weeks to control spores that had not been exposed, employing the sytox green nucleic acid stain and 

fluorescent microscopy. The number of spores that fluoresced was assessed post exposure. There was 

a clear difference between control and ‘treated’ spores, where only the ‘treated’ spores absorbed sytox 

green suggesting that the spore plasma membrane has been damaged by incubation with HiveAlive
TM

 

.   

 

Introduction:   

Fenoy et al., (2009) described a method to determine the viability of Nosema ceranae spores utilising 

DAPI and sytox green stains. The rationale is that all spores would be visible under white light. 

Unextruded spores would fluoresce with DAPI, which stains nuclear material under the 395- to 415-

nm excitation wavelength filter and dead spores would absorb sytox green and fluoresce under the 

470- to 490-nm excitation wavelength filter. In this experiment we attempted continue on from the 

research performed by Dr McCormack in early 2012 where florescence in HiveAlive treated spores 

had been observed. The approach used would again repeat the approach of Fenoy et al (2009) and be 

used to investigate the efficacy of Hive Alive in killing Nosema spores by compromising their spore 

coat or by disrupting their plasma membranes, Rice (2001). Therefore, after treatment with HiveAlive 

N. ceranae and N. apis spores should fluoresce under a under the 470- to 490-nm filter after staining 
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with sytox green. Previous attempts to stain Nosema spores with DAPI were unsatisfactory and 

therefore this step was excluded from the following experiment. 

 

Methods:   

Materials:  For this experiment a concentrated spore suspension of Nosema apis was utilised.  

Experimental Approach: Two 50µl aliquots of spore suspension (in distilled water) were pipetted into 

eppendorfs. To one tube 3 µl of HiveAlive was added and the tubes were placed on a shaking 

thermoblock at 25 
o
C for two weeks.  

To remove the Hive Alive solution prior to staining, 500 µl of distilled water was added to each tube 

and mixed gently by pipetting. Spores were pelleted by centrifugation (4,500 rpm for 6 mins), 

resuspended in the same volume of distilled water and re pelleted. Spores were resuspended in 50 µl 

of distilled water and stained by adding an equal volume of sytox green solution. Spores were held in 

the stain at room temperature for 20 min and then washed using 200 µl of distilled water. The final 

pellet was resuspended in 10 µl of water. This spore suspension was placed on a microscope slide in 

its entirety and dried, before being viewed on a fluorescence microscope under white light and 

fluorescence (470- to 490-nm excitation wavelength filter). Photographs were taken under white light 

(to identify location of spores) and under fluorescence at 400x magnification. Spores (50) were 

counted from each slide and it was determined whether they were visible under the green filter or not. 

Spores visible under white and fluorescent light were determined to be dead. Those that were visible 

under white light but not visible when using the green filter were determined to be alive. 

Results: 

45/50 spores on the slide that was treated with HiveAlive were visible under the 470- to 490-nm 

excitation wavelength filter indicating that they were dead (Figure 1A). By comparison, only 4/53 

spores on the control slide were visible (Figure 1B).  
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Figure 1 A. Dead Spores from spore suspension held for 14 days in water to which HiveAlive solution was 

added.  The first picture is photographed under the 470- to 490-nm excitation wavelength filter and the second 

picture is photographed using white light.  The slide shows four spores all weakly fluorescing after being 

stained with sytox green. 

 

Figure 1 B. Live Spores from spore suspension held for 14 days in water only.  The first picture is photographed 

under the 470- to 490-nm excitation wavelength filter and the second picture is photographed using white light.  

The slide shows three spores under white light that did not take up the sytox green stain and thus did not 

fluoresce under the 470- to 490-nm excitation wavelength filter. 

 

Discussion: 

This is the second experiment that indicates a clear difference between control and ‘treated’ spores, 

where ‘treated’ spores were stained with the nuclei acid stain sytox green suggesting that the spore 

plasma membrane has been damaged by incubation with HiveAlive. Results here support those 
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generated in March 2012 although the numbers are smaller. The spore walls of Nosema ceranae are 

similar in structure to N. apis and hence the effect of HiveAlive on the N. ceranae spore wall would 

be expected to be comparable with apis. 

Further research with more incubation times and dilutions would be advantageous. 
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