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Discussion

« Metformin significantly increases food
consumption in a dosage-dependent manner.

Results
Figure 1. Metformin Increases Food Consumption

e Results from ConEx analysis

Introduction

 Metformin is a first-line drug used In the treatment
of type |l diabetes mellitus.

* |t lowers blood glucose levels and increases R of dye excreted on vial walls « The data also suggests a trend towards
insulin sensitivity?. 0085 - » Clear trend of increased food increased body weight with higher dosages,
0.075 - consumption in a dosage- though the effect is not consistent enough to

Despite its widespread use?, the degree to which it 5 0065 T dependent manner draw strong conclusions at this time. One
affects aspects of behavior and metabolism < ooss | * Significant increase - reason for the decrease in weight at low
unrelated to diabetes is not fully understood. 515 oo | 1 T T T compared to _control In 5 MM concentrations could be that metformin’s
o 1 I I and 10 mM flies (t-test, triglyceride-lowering effect® is overshadowed by
* Beneficial effects in numerous model organisms, p<0.05) Increased feeding at high concentrations.

Including decreased triglyceride levels, lifespan
extension, and slowed tumor growth3-°, suggest
that metformin could treat a range of non-diabetic
conditions In humans, provided more research is
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Figure 2: Metformin Affects Body Weight

o At lower concentrations (1 mM), metformin
Increased sleep. This could suggest a link
between metabolism and sleep.

done on the lesser-known effects of the drug. 1.25 1 * Flies were weighed after

E 1.20 - treatment with metformin  Treated flies were less vulnerable to starvation
The molecular pathway by which metformin 2 115 T I T « Statistically significant increase stress up to a drug concentration of 5 mM. The
functions is conserved between humans and Sa0d | T l in body weight at 10 mM, lower mean survival time at 10 mM suggests
Drosophila melanogaster. We used the latter % 105 - I - significant decrease at 0.5 mM that metformin increases sensitivity to starvation
organism to conduct a preliminary assessment of 5 100 (t-test, p<0.05) stress at higher concentrations.
metformin’s impact on metabolism and physiology. A
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 Further work should include a genome-wide
association study on these changes in
Drosophila Melanogaster. This will reveal the
genes that play a role in increased food
consumption, which was the strongest trend
observed In this preliminary study.
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Figure 3: Metformin Does Not Significantly Affect Sleep
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Research Questions

How does metformin affect the physiology, behavior,
and metabolism of Drosophila melanogaster?
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Specifically, how does the drug affect food
consumption, body weight, sleep, and starvation
resistance?
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Metformin did not significantly affect sleep at most concentrations
 An exception: At 1 mM, an increase In sleep was noted

Methods

All experiments involved treatment with fly food _ _ _ o R ef erences

Supplemented W|th metformin in ConcentratiOnS Of O' FI g u re 4: M etfo r m I n DO eS N Ot SI g n Ifl C an t I y AffeCt 1. Foretz M, Guigas B, Viollet B. Understanding the glucoregulatory mechanisms of
metformin in type 2 diabetes mellitus. Nat Rev Endocrinol 2019; 15:569-89.

10.0 mM St arv at | on St ress 2, ClinCalc.com [Internet]. Chicago (IL): ClinCalc: ¢2020. The top 300 of 2020: [updated

2020 Jun 29; cited 2020 Aug 6]. Available from:
https://clincalc.com/DrugStats/Top300Drugs.aspx

3. Abrat OB, Storey JM, Storey KB, Lushchak VI. High amylose starch consumption
induces obesity in Drosophila melanogaster and metformin partially prevents accumulation of

« Food consumption: ConEx method® on

Supplemented food for 10 dayS - 70 - ¢ reatment at 4 concentrations ;g)lrggglllglggggd shortens lifespan of the insects. Comp Biochem Physiol A Mol Integr Physiol
° BOdy Welght Empty tubes were pre'Weighed, g 60 1 I showed a trend towards |Oﬂgel’ 4. Onken B, Driscoll M. Metformin induces a dietary restriction-like state and the
_ _ E 50 - . . I SurVivaI timeS in ﬂieS removed g)ﬂggtlc\;iestgi%.refss.;ggggg to extend C. elegans Healthspan via AMPK, LKB1, and SKN-1.
then ﬂ|eS were added and Welghed befOre and ﬂ 40 - T = = .I: .I: d 5. Anisim’ov.VN, Eéormin PA, Bershtein LM, Zabezhinskii MA, Piskunova TS, Popovich
after above treatment. S 30 rom a 1ood source |G, et al. Metformin decelerates aging and development of mammary tumors in HER-2/neu
: . o 2 | ' t ic mice. Bull Exp Biol Med 2005; 139:721-3.
i Sleep: DrOSOphlla ACt|V|ty M0n|t0r|ng (DAM) i 20 - ° 5 mM IsurVIVaI Colmpare? tO ( firénsgemimls?riovuVN,Xgergt)ein?_M, Egormin PA, Piskunova TS, Popovich IG, Zabezhinski
. m - MA, et al. Metformin slows down aging and extends life span of female SHR mice. Cell Cycle
system following treatment. 2 10 - control was nearly significant (t 2008; 7:2769-73.
: : : 1<t . hchak O, Strilbytska O, Pisk ka V, , Koliada A, Vai .Th
« Starvation resistance: Metformin treatment 0 - - - - - statistic of 0.064, p<0.05) ‘e of the TOR pathway in mediating the ik between nutition and 1ongevity. Mech AGSINg

. : : ' ' Dev 2017; 164:127-38.
fouowed by tranSfer tO a Vlal Wlth a Wet t|Ssue. 0 0-> _1 2.5_ > 100 ’ At 10 mM’ metformln Sllghtly 8.eV Shell BC, Schmitt RE, Lee KM, Johnson JC, Chung BY, Pletcher SD, et al.
Metformin Concentration (mM) decreased mean SurVIVal time Measurement of solid food intake in Drosophila via consumption-excretion of a dye tracer. Sci

Live flies were counted every 6-10 hours.

Rep 2018; 8:11536.
9. Slack C, Foley A, Partridge L. Activation of AMPK by the putative dietary restriction
mimetic metformin is insufficient to extend lifespan in Drosophila. PLoS One 2012; 7:e47699.

compared to the control
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