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SUMMARY 
 
This study was designed to assess the acute oral toxicity potential of the test substance, 
MITEXSTREAM, when administered in the diet of the adult worker honey bee, Apis mellifera, at a 
dose rate of 1 oz/gallon.  The test substance and toxic standard were administered orally in a 
50% sucrose solution to honey bees for four hours, with a control group fed only sucrose solution.  
Observations for mortality and clinical signs of toxicity were made at approximately 4, 24 and 48 hours 
after dosing in the control group, test group, and positive control groups (0.01, 0.1 and 1.0 µg/bee 
dimethoate). 
 
The estimated Median Lethal Dose (LD50) for dimethoate at 24 hours was 0.032 µg/bee. 
 
At 48 hours, mortality for the control group, test group, and positive control groups (0.01, 0.1 and 
1.0 µg/bee dimethoate), was 2%, 0%, 0%, 92% and 100%, respectively.  Three bees in the test group 
and 14 bees in the positive control groups were moribund at hour 4.  The control and test groups 
consumed an average of 0.37 g and 0.29 g per replicate, respectively, from the 100 µL offered of the 
appropriate substance during the study.  There were no significant differences in food consumption 
between the control group and the treated groups.  Based on these results, the LD50 of the test substance, 
MITEXSTREAM, is considered greater than the dose rate of 1 oz/gallon and was non-toxic to honey 
bees. 
 

INTRODUCTION 
 
The objective of this study was to assess the acute oral toxicity potential of the test substance, 
MITEXSTREAM, when administered orally to adult worker honey bees as part of their diet.  The study 
was conducted according to the approved protocol (included as Appendix A) and STILLMEADOW, 
Inc., SOPs.  There were no deviations from the protocol that affected the quality or outcome of the 
study.  The original protocol, raw data, this report, any amendment(s), and a sample of the test substance 
are archived at STILLMEADOW, Inc., for 15 years.  The study was initiated on 01 Apr 22, and the 
laboratory portion of the study was conducted from 25 - 27 Apr 2022.  
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SPONSOR INFORMATION 
 
Company Name: Black Bird Potentials Inc. 
Address:  3505 Yucca Drive, Suite 104 
 Flower Mound, TX 75028 
 

TEST SUBSTANCE 
 
Label Identification: MITEXSTREAM RTU 
Date and Quantity Received: 08 Mar 2022; 130.6 g and 117.5 g (GW) 
Physical Description: Slightly yellow 
Storage Conditions: Room temperature  
Purity & Composition: 0.23% geraniol and 0.21% citronellol per Sponsor provided label 
Stability: Not provided to testing facility 
 
Data generated for characterization and stability, and the level of GLP compliance for that data, are the 
responsibility of the Sponsor.  Records pertaining to identity, synthesis methods and location of 
documentation are the responsibility of the Sponsor.  A copy of the Sponsor provided label is included 
as report Appendix B. 
 

CONTROL SUBSTANCE 
 
Positive control 

 (toxic standard): Dimethoate (0.01, 0.1 and 1.0 µg/bee) 
CAS# 60-51-5 
(Mfr: Chem Service, Lot: 12567700, Exp: 31 May 2024) 

 
The manufacturer’s Certificate of Analysis for the positive control is included as report Appendix C. 
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TEST SYSTEM 
 
Insect Species 

Species / Strain / Source: Apis mellifera / Italian honey bee / STILLMEADOW, Inc. bee colony, 
disease and pest-free with no previous pesticide exposure 

Justification of Species: The honey bee is the species required in the regulatory guidelines for 
this study. 

Quantity and Age on Day 0: 500 bees (100 bees per group in five replicates of 20 bees each); 
Young adult worker bees 

Identification: Numbered cups with treatment identification 
Acclimation: No acclimation was necessary.  Normal appearance and behavior were 

factors used to select healthy bees from disease-free colonies for 
testing. 

 
Insect Husbandry 

Exterior housing: Standard commercial honey beehive 
Housing: 16-ounce cardboard cup with screen lid 
Environmental Controls 
  Set to Maintain: ∙ Incubator temperature at times of observation: 33 ± 5°C 
 ∙ Incubator relative humidity at times of observation: 50 - 70% 

∙ Lighting dark except when dosed or observations were made 
Measured Incubator 
Temperature and Relative 
Humidity: 32°C / 53 - 63% 

Handling: Only as much handling as necessary to conform to the test procedures 
was allowed.  The bees were shielded from excessive activity or other 
disturbance during holding and testing. 

Food / Source: 50:50 w/v sucrose: dechlorinated (DC) water solution fed ad libitum 
 after dosing period (Sucrose: Mfr: Sigma-Aldrich, Lot: SLCL2154, 
 Exp: Apr 2027) 
 
No contaminants were expected to have been present that would have interfered with or affected the 
results of the study. 
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PROCEDURES 
 
Preparation of Test Bees 

Bees were fasted for approximately two hours before dosing. 
 
Preparation of Test Substance 

The test substance dosing solution was prepared per Sponsor provided label instructions.  The label 
instructions stated the dilution rate was 1 oz/gallon.  One hundred milliliters of the test substance was 
prepared for the dosing solution by mixing 0.79 mL of the test substance with 99.21 mL of 50% sucrose 
solution.  The solution was stirred for approximately 5 minutes. 
 
Preparation of Sucrose Solution 

The 50% sucrose solution was prepared by dissolving 500 g of sucrose in 500 mL of sterile DC water.  
Solution was prepared in the same manner as needed to be provided ad libitum. 
 
Preparation of Positive Control 

On day 0, three dose levels (0.01, 0.1, and 1.0 µg/bee) of the toxic standard, dimethoate, were prepared 
by dissolving 0.002 g of dimethoate in 10 mL 50% sucrose solution to make a 0.2 mg/mL solution, 
which was serially diluted (1:10) to make 0.02 mg/mL and 0.002 mg/mL solutions.  The positive control 
solutions were dosed at 100 µL per 20 bees. 
 
Test and Control Substance Administration 

On day 0, the honey bees were immobilized using CO2, randomly taken from the test container and 
divided into five groups with five cups of 20 bees in each group.  Group I was provided only the 50% 
sucrose solution and served as the untreated control group.  Bees in Group II were given the test 
substance at 100 µL per cup.  Bees in Groups III - V were dosed with the toxic standard, dimethoate, 
at 0.01, 0.1, and 1.0 µg/bee, respectively, and served as the positive control. 
 
For dosing, a micropipette tip containing 100 µL of the appropriate treatment was inserted in a hole in 
the screen of each container.  The tops of the micropipette tips were covered with parafilm to prevent 
evaporation.  The tips were weighed prior to dosing.  After four hours, the micropipettes were removed 
and reweighed to determine the amount consumed, and the honey bees were fed 50% sucrose ad libitum 
for the remainder of the study. 
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PROCEDURES (cont.) 

 
Observations 

Bee Groups I - V were observed at approximately 4, 24 and 48 hours after dosing for mortality and 
clinical signs of toxicity, particularly signs of intoxication (ataxia, lethargy, hypersensitivity, etc.).  Any 
dead bees were not removed from the paper cup until the end of the study, and all bees were frozen and 
disposed of at termination of study.  Relative humidity and temperature were recorded at the first daily 
observation time. 
 
LD50 for Positive Control 

The LD50 for dimethoate was determined by Rosiello, Essignmann and Wogan: Rapid and Accurate 
Determination of the Median Lethal Dose and its Error with a Small Computer, Journal Toxic Environ 
Health, 797-809, 1977 Computed on Microsoft Office 97 Visual Basic copyright 1997. 
 
Statistical Analysis 

Statistical analysis of food consumption in the treated groups compared to the control group was 
performed using a one-way parametric analysis of variance (ANOVA), with Dunnett’s Multiple 
Comparisons Post Test if significance was indicated (p < 0.05).  The analysis was calculated by 
GraphPad InStat version 3.10 for Windows, GraphPad Software, San Diego, California, USA, 
www.graphpad.com.  Statistical analysis of mortality between the test and control groups could not be 
performed because the test group’s standard deviation was zero. 
 
Evaluation of Results 

If test group mortality did not exceed control mortality and not more than 10% of control bees died 
during the test, the LD50 was considered greater than the dose rate of 1 oz/gallon. 
 
  

http://www.graphpad.com/
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RESULTS AND DISCUSSION 
 
Control, Test substance and Toxic Standard Consumption 

The amount of test substance, sucrose solution or toxic standard consumed during the 4-hour dosing 
period by the bees in each cup is presented in Table 3 and summarized in Table 1.  The control and test 
groups consumed an average of 0.37 g and 0.29 g per replicate, respectively, from the 100 µL offered 
of the appropriate substance during the study.  The toxic standard groups, at 0.01, 0.1 and 1.0 µg/bee, 
consumed an average of 0.43 g, 0.37 g and 0.28 g per replicate, respectively, from 100 µL of toxic 
standard offered.  There were no significant differences in food consumption between the control group 
and the treated groups. 
 
Table 1 - Honey Bee Mean Food Consumption Summary 

Group 
Mean Food Consumption per Cupa 

4 Hours Post-Dose 
Control 0.3719 a 
MITEXSTREAM 0.2870 a 
Dimethoate 0.01 µg/bee 0.4282 a 
Dimethoate 0.1 µg/bee 0.3694 a 
Dimethoate 1.0 µg/bee 0.2793 a 
p value 0.2458 

a Different letters within the same column indicate significance compared to control at p < 0.05. 
 
LD50 for Positive Control 

The estimated Median Lethal Dose (LD50) for dimethoate at 24 hours was 0.032 µg/bee.  95% 
confidence levels were unable to be obtained.  A printout of the LD50 analysis is included as 
Appendix D. 
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RESULTS AND DISCUSSION (cont.) 

 
Clinical Signs of Toxicity, Mortality Observations and Evaluation 

Clinical signs of toxicity and mortality observations are presented in Table 4.  Statistical comparisons 
could not be performed as the test group’s standard deviation was zero.   
 
At 48 hours, mortality in the control and test groups was 2% and 0%, respectively (Table 2).  Three 
bees in the test group and 14 bees in the positive control groups were moribund at hour 4.  Based on 
these results, the LD50 of the test substance, MITEXSTREAM, is considered greater than the dose rate 
of 1 oz/gallon. 
 
Table 2 - Cumulative Mean and Percent Mortality Summary 

Groupa 
Mean Dead / % Mortality 

Time Post-Dose 
4 Hours 24 Hours 48 Hours 

Control 0.0 / 0.0 0.0 / 0.0 0.4 / 2.0 
MITEXSTREAM 0.0 / 0.0 0.0 / 0.0 0.0 / 0.0 
Dimethoate 0.01 µg/bee 0.0 / 0.0 0.0 / 0.0 0.0 / 0.0 
Dimethoate 0.1 µg/bee 2.8 / 14.0 18.4 / 92.0 18.4 / 92.0 
Dimethoate 1.0 µg/bee 19.6 / 98.0 20.0 / 100.0 20.0 / 100.0 

a Each group began with 100 honey bees on day 0. 
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This study was designed to assess the acute oral toxicity potential of the test substance, 
MITEXSTREAM, when administered in the diet of the adult worker honey bee, Apis mellifera, at a 
dose rate of 1 oz/gallon. 

The estimated Median Lethal Dose (LDso) for dimethoate at 24 hours was 0.032 µg/bee . 

At 48 hours, mortality for the control group, test group, and positive control groups (0.01, 0.1 and 
1.0 µg/bee dimethoate), was 2%, 0%, 0%, 92% and 100%, respectively. Three bees in the test group 
and 14 bees in the positive control groups were moribund at hour 4. The control and test groups 
consumed an average of 0.37 g and 0.29 g per replicate, respectively, from the 100 µL offered of the 
appropriate substance during the study. There were no significant differences in food consumption 
between the control group and the treated groups. Based on these results, the LDso of the test substance, 
MITEXSTREAM, is considered greater than the dose rate of 1 oz/gallon and was non-toxic to honey 
bees. 

Cole Younger, PhD 
Study Director 
Entomologist, STILLMEADOW, Inc. 

Technical Staff 
Stephen Balestrier, BS 
Mariana Cortez, AAS 
Hugo Martinez 

Date 

STUDY PERSONNEL 

Technical Writer 
Monica Dunn, BS 

STILLMEADOW, Inc. 
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Table 3 - Food Consumption
Honey Bee, Apis mellifera, Acute Oral Toxicity Limit Test
Test Substance: MITEXSTREAM

Day 0 4 Hours 0-4 Hours Day 0 4 Hours 0-4 Hours
Given Remaining Consumed Given Remaining Consumed

1 1.5166 1.0866 0.4300 1 1.4733 1.0611 0.4122
2 1.4669 1.0424 0.4245 2 1.4934 1.0633 0.4301
3 1.4650 1.3290 0.1360 3 1.4780 1.3814 0.0966
4 1.4852 1.0494 0.4358 4 1.4709 1.3775 0.0934
5 1.4977 1.0646 0.4331 5 1.4641 1.0616 0.4025

0.3719 0.2870
SD 0.1319 SD 0.1755
SE 0.0590 SE 0.0785

Day 0 4 Hours 0-4 Hours Day 0 4 Hours 0-4 Hours
Given Remaining Consumed Given Remaining Consumed

1 1.4638 1.0440 0.4198 1 1.5115 1.3221 0.1894
2 1.5154 1.0853 0.4301 2 1.5170 1.1309 0.3861
3 1.5198 1.0826 0.4372 3 1.5350 1.1098 0.4252
4 1.4539 1.0257 0.4282 4 1.5284 1.1017 0.4267
5 1.4435 1.0178 0.4257 5 1.5319 1.1121 0.4198

0.4282 0.3694
SD 0.0064 SD 0.1020
SE 0.0028 SE 0.0456

Day 0 4 Hours 0-4 Hours
Given Remaining Consumed

1 1.5295 1.3419 0.1876
2 1.5860 1.3750 0.2110
3 1.5308 1.1866 0.3442
4 1.5408 1.2924 0.2484
5 1.4829 1.0776 0.4053

0.2793
SD 0.0924
SE 0.0413

Note: Beginning number of bees on day 0: 20 per container (100 bees per group)  

VEHICLE CONTROL

Mean per cup 

DIMETHOATE 0.01 µg/bee DIMETHOATE 0.1 µg/bee

Mean per cup 

Cup
Amount of Solution (g)

Cup
Amount of Solution (g)

MITEXSTREAM

Cup
Amount of Solution (g)

Mean per cup 

Mean per cup Mean per cup 

DIMETHOATE 1.0 µg/bee

Cup
Amount of Solution (g)

Cup
Amount of Solution (g)

STILLMEADOW, Inc.
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Table 4 - Mortality, Observations and Percent Mortality
Honey Bee, Apis mellifera, Acute Oral Toxicity Limit Test
Test Substance: MITEXSTREAM

4 24 48
1 0 0 0
2 0 0 0
3 0 0 1
4 0 0 0
5 0 0 1

Mean 0.0 0.0 0.4
SD 0.0 0.0 0.5
SE 0.0 0.0 0.2

Total Dead 0 0 2
Percent Mortality 0.0 0.0 2.0
Total Live 100 100 98
Observations NOA NOA Rest NOA

4 24 48
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0

Mean 0.0 0.0 0.0
SD 0.0 0.0 0.0
SE 0.0 0.0 0.0

Total Dead 0 0 0
Percent Mortality 0.0 0.0 0.0
Total Live 100 100 100

Note: Digits indicate number of dead bees per cup unless otherwise noted.  Mortality is cumulative.
          Beginning number of bees on Day 0: 20 per cup (100 bees per group).  
SD, standard deviation; SE, standard error; NOA, no observable abnormalities

2 moribund 
(Cup 4)

Time Post Dose (Hours)

Time Post Dose (Hours)
Group II - MITEXSTREAM

Observations NOA

Group I - Vehicle Control

Cup

Cup

NOA

1 moribund 
(Cup 3), 

STILLMEADOW, Inc.
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Table 4 - Mortality, Observations and Percent Mortality (cont.)
Honey Bee, Apis mellifera, Acute Oral Toxicity Limit Test
Test Substance: MITEXSTREAM

4 24 48
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0

Mean 0.0 0.0 0.0
SD 0.0 0.0 0.0
SE 0.0 0.0 0.0

Total Dead 0 0 0
Percent Mortality 0.0 0.0 0.0
Total Live 100 100 100
Observations NOA NOA NOA

Cup
4 24 48

1 2 12 12
2 3 20 20
3 0 20 20
4 6 20 20
5 3 20 20

Mean 2.8 18.4 18.4
SD 2.2 3.6 3.6
SE 1.0 1.6 1.6

Total Dead 14 92 92
Percent Mortality 14.0 92.0 92.0
Total Live 86 8 8

Note: Digits indicate number of dead bees per cup unless otherwise noted.  Mortality is cumulative.
          Beginning number of bees on Day 0: 20 per cup (100 bees per group).  
SD, standard deviation; SE, standard error; NOA, no observable abnormalities

2 moribund 
(Cups 1 & 4),
5 moribund 

(Cup 3),
6 moribund 

(Cup 5)

Time Post Dose (Hours)
Group III - Dimethoate 0.01 µg/bee

Group IV - Dimethoate 0.1 µg/bee

Observations Rest NOA

Cup

Time Post Dose (Hours)

Rest NOA

STILLMEADOW, Inc.
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Table 4 - Mortality, Observations and Percent Mortality (cont.)
Honey Bee, Apis mellifera, Acute Oral Toxicity Limit Test
Test Substance: MITEXSTREAM

4 24
1 20 20
2 20 20
3 20 20
4 18 20
5 20 20

Mean 19.6 20.0
SD 0.9 0.0
SE 0.4 0.0

Total Dead 98 100
Percent Mortality 98.0 100.0
Total Live 2 0

Note: Digits indicate number of dead bees per cup unless otherwise noted.  Mortality is cumulative.
          Beginning number of bees on Day 0: 20 per cup (100 bees per group).  
SD, standard deviation; SE, standard error; NOA, no observable abnormalities

1 moribund 
(Cup 4), Rest 

NOA
Observations All Found

Dead

Cup Time Post Dose (Hours)
Group V - Dimethoate 1.0 µg/bee

STILLMEADOW, Inc.
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Appendix A - Signed Protocol 
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Appendix A - Signed Protocol (cont.) 
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Appendix A - Signed Protocol (cont.) 
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Appendix A - Signed Protocol (cont.) 
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Appendix A - Signed Protocol (cont.) 
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Appendix A - Signed Protocol (cont.) 
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Appendix B - Sponsor Provided Label 
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Appendix B - Sponsor Provided Label (cont.) 
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Appendix B - Sponsor Provided Label (cont.) 
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Appendix B - Sponsor Provided Label (cont.) 
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Appendix B - Sponsor Provided Label (cont.) 
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Appendix C - Positive Control Certificate of Analysis 
 
Dimethoate 
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Appendix D - LD50 Analysis for Positive Control 
 
Positive Control at 24 Hours 
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