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Ex vivo Effects Assay Materials and Methods
Abstract & Background 4

Figure 4

This protocol was designed to assess the long-term function of
lvermectin & lidocaine loaded bands (I-LLBs) to inhibit the growth of
representative larvae by a novel Maggot Inhibitory Assay (MIA), by
evaluating the function of bands which have been placed on Holstein
calves for various time periods (3, 7, 14, 21 and 30 days). This
protocol also evaluated insecticide tissue migration through
evaluation of ex vivo distal tissue biopsies taken >20CM away from
exposed scrotal tissue. Figure 4 KEY: C-ILLB = Control Ivermectin
Lidocaine Loaded Band, E-ILLB = Exposed ILLB, HC = Homogenization

The sheep blowfly, Lucilia cuprina, is the primary cause of fly strike
(myiasis) in sheep. This represents a serious financial and animal
welfare issue for the sheep industry. Fly strike control largely relies
on the use of insecticides and tail docking. A product that offers
long-term fly strike prevention combined with local anesthesia at
the targeted site would be highly beneficial to the industry. This
research investigated the modification of an existing anesthetic
delivering elastration band (Care-Ring™ technology platform, US

v
v&
£

AT
lver-LLB

) <)

=% T Patent 11,596,510) by incorporating a selection of approved . . .
IMI-LLB Spin-LLB insecticides and repellents into the band. The study evaluated the in | CONtrol, ETB = Exposed Test Biopsy, CTB = Control Tissue Biopsy, MC =
— Master Control

vitro and in vivo efficacy of flystrike prevention compared to topical
Test and Control Articles: Note: LB = loaded band; “Mock Processed” Control | insecticide applications under field conditions. Upon analysis of the
Ring (CON), “Off-The-Shelf” Master Control Ring (OTS), Ivermectin only LB| bands, HPLC revealed that the prototype elastration bands
(lver), Lidocaine + Ivermectin LB (Iver-LLB), Lidocaine loaded band (LLB), | contained 50-100 mg of imidacloprid, 50-100 mg of ivermectin or
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Imidacloprid only LB (IMl), Lidocaine + Imidacloprid LB (IMI-LLB), Spinosad only | 50-100 mg of spinosad per band, with or without 80 mg of e
LB (Spin), Lidocaine + Spinosad LB (Spin-LLB). lidocaine. In vitro assays utilizing Hermetia illucens (black soldier

fly) larvae demonstrated weight loss in larvae, in addition to maggot
Fresh wet chicken feed (WCF) and Hermetia illucens larvae (3™ instar feeding | death, when any one of the selected insecticides (ivermectin, @
(crop-full)) mean weight 45-60 mg were obtained within 48 hours of the start | imidacloprid, spinosad) were infused into the elastomeric band on oy — . @
of the testing. A small (60-mm diameter) petri dish served as the test | their own or in combination with anesthetic (lidocaine). Duration of &, =)
container for each replicate. Off-the-shelf bands had fresh wet chicken feed | band function was demonstrated out to 21 days when bands were —— =
manually pressed into the center hole such that the ring was filled with WCF. | utilized for castration in male Holstein calves (conducted in q

Each test or control article was placed in an individual 60-mm petri dish. Five | compliance with CCR IACUC application #12999-010-03-05). This cTB
(5) larvae were placed on each test and control article. The lid was placed on preliminary proof of concept research demonstrated the potential

the petri dish, and this was wrapped in parafilm (parafilm is permeable to | utility of a combination i.e., anesthetic/insecticide eluting
oxygen at 23°C < 350cm?m?). The test and control containers were kept in the | elastration band for the long-term prevention of myiasis in sheep

BSL2 laboratory at temperature (~30°C) in the dark. Larvae were observed | during tail docking.
daily up to two (2) weeks, noting motility and pupation. We present data up

Maggot Inhibitory Assay (MIA) Results Presented as
Maggot Weight Gain (loss) over time.
Figure 5: Ex vivo Band and Tissue Results

to day 8 for simplicity in this presentation. The industry sponsored work presented in this poster stems from
producer input received at the conclusion of RDAR Project
To compare baseline insecticide efficacy, the test was repeated directly with | 2022N090R held bv Alb 0.12
) y Alberta Lamb Producers. a
insecticide or control liquid being placed on the WCF without the band. _
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Overall Mixed Effects Results: [ OTS hor moving ’ : Adult
Time: p < 0.0001 (****) lives 8-9 days
_I?ar:gx Ps |?J't(i)£r?:1p(jg.)c>oo1 - pmaid bl F.IG 5 shows. the weight increase of maggots exposed to ex vivo distal
tissue (a biopsy taken >20CM away from band placement) and
exposed to elastomeric bands (controls and previously affixed bands).
o | o , The black soldier fly , The results shown in FIG 5 represent the average maggot weight
Bars repres.en.t thg m.e.an + standard deviation of.3 replicate petri dishes. In ' life cycle ¥ change of larvae from Day O to Day 3. Standard deviations are
FIG. 1, .statlstlc.al significance for each banc.JI, relative to the OTS control, was. . ' , oresented as error bars. Control tissue, Distal tissue (Day 3), Distal
d.etermmed usmg a repeatgd rTleasures mixed effects model and.each petri st’:;:l” , N Tissue (Day 7), Distal Tissue (Day 14), and Distal tissue (Day 21) all
dish as the experimental unit (fixed effects were time, band, and time x band ::olc:e:):s . L:::a: had equivalent or superior maggot growth compared to the master
interaction; random effects were. individual petrl dlshes and res:duals), g' migrates‘:g \\\g - " 10-52da?{s control and off the shelf control bands. Unused elastomeric band,
values .vﬂ\!ﬂecre corre.c;cfil for mul.tl*pli*comparlsons with Dunnett’s test. %, gt:':‘:g - > md'::ed;"giz:g; used elastomeric band (decline), used elastomeric band (Day 7), used
p<0.05; **, p<0.01; ***, p<0.001; , p<0.0001. \QX P elastomeric band (Day 14), and used elastomeric band (Day 21),
B _ | whereby all bands were infused with ivermectin and lidocaine when
s | roduced, all demonstrated a decline, or no weight gain consistent or
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M Weiaht Gain (I ! greater than the ivermectin solution (positive control). A one-way
aggot elg_ t Gain ( (_)SS? A tm_]e_' ANOVA was used with Tukey’s correction for multiple comparisons;
Figure 2: Liquid Insecticide Results . . data marked with the same letter (i.e. a or b) were not significantly
. different from one another (i.e., p=0.05).
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0.05 & B 4 4 44 48 1 OTS Acknowledgments: The authors wish to thank their industry partner, utility of the Maggot Inhibitory Assay and demonstrated the band’s
Time (Days) Alberta Lamb Producers, for their support in participation in this equivalent function to pour-on insecticides under laboratory
Overall Mixed Effects Results: work. We also wish to thank our funders, Results Driven Agriculture conditions.
-Srm?t:ifnf;?fgo(;og:*zz***) Research and the Canadian Agricultural Partnership, a five-year Ex vivo MIA Experiment: This work demonstrated physical band
Time x Solution: p < 0.0001 (****) federal, provincial, territorial initiative. We also wish to thank Alberta function under field conditions, extended (out to 21 days) insecticide
Agriculture and Irrigation for continued access to facilities and function in vitro, and limited distal tissue migration of insecticide.
o _ o equipment to support CCR’s field and laboratory work for this project Significance: This project expands the utility Care-Ring™ technology
Bars repreéer.lt th.e mean + standaro devu?tlon Of? replicate petri dishes. In | 5 eyf gs Lakeland College for the support of research staff and platform for fly-strike prevention by demonstrating the proof of
FIG. 2, §tat|st|c§l significance for each solut|9n, relative to the OTS control, was. students during the field study component of this work. These feasibility of incorporation of an insecticide into the existing product
determined using a repeated measures mixed effects model and each petri studies, when animals were used, were conducted in compliance with (providing insect control and pain relief in a single step product).

dish as the experimental unit (fixed effects were time, solution, and time x the animal care guidelines established by the Canadian Council of

solution interaction; random effects were individual petri dishes and Animal Care and were approved by the Chinook Contract Research For more information
residuals); p-values were corrected for multiple comparisons with Dunnett’s IACUC (#12999-010-03-05).

test. *, p<0.05; **, p<0.01; ***, p<0.001; **** p<0.0001. on this project please
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