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Conclusions

RESULTS

EXPERIMENTAL PROTOCOL

INTRODUCTION

Doxorubicin(DOX)isa topoisomeraseII inhibitor commonlyusedin the treatment of severaltypesof cancer1. However,despiteits efficacy,DOXcanpotentially
causefatal adverseeffects, like cardiotoxicity1. This work aimed to assessthe role of inflammation on DOX-induced cardiotoxicity in infant and adult
populations.

Figure 1. Cardiac histopathology
evaluation done by light microscopy
from DOX-treated adult and infant
animals and respective controls, as
assessedby haematoxylin and eosin
staining [A-D]. Light micrograph from:
[A] infant mice controls; [B] infant mice
givena cumulativedoseof 18.0 mg/kg
DOX; [C] control adult mice; [D] adult
mice given a cumulative dose of 18.0
mg/kg DOX. The adult DOX-treated
group presentslarge and uncondensed
nucleus (yellow arrow), vacuolization
(orange arrow), inflammatory
infiltration (cyan arrow) and vascular
congestion (green arrow) are shown.
Necroticzones(bluearrow) are evident.
Scalebar = 100µm, n = 3. Imagestaken
at 40Ĭ.

In conclusion,adult mice seemedto be more prone to DOX-inducedtoxicity. Inflammatorymarkersunderwent variablemodulations,but NF-ˁ.p65 pathway
activationisconsistentwith the observedtoxicityanddeservesfurther analysis.
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Twodifferently aged(infant or adult) CD-1 malemicewereadministeredwith biweeklywith DOXfor 3 weeksuntil reachinga therapeuticrelevantcumulative
dose(18.0 mg/kg). TheŀƴƛƳŀƭǎΩwelfarewasassesseddaily,andmicewere euthanizedone weekafter the last injection. Heartswere removed,weighed,and
processedfor histologicaland immunohistochemistryanalysisor for immunoblotting analysis. The experimentswere performed with the approvalof the
PortugueseNationalAuthority for AnimalHealth(GeneralDirectoryof VeterinaryMedicine)(referencenumber0421/000/000/2016).
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Figure2. Semi-quantitative analysisof fibrosis in the heart of the 18.0 mg/kg DOX-treated and respectivecontrols
groups,in [A] infant and [B] adult animals. Resultsof Siriusred staining,givenin areaof collagen/skeletalmuscle,are
presentedasmean± SDand were obtainedfrom 3 animalsfrom eachtreatment group. Statisticalcomparisonswere
madeusingthe Mann-Whitneytest: *p < 0.05, DOXvs. control.

Figure3. Protein carbonylationcardiaccontent evaluatedby slot blot in [A] infant miceand[B] adult miceexposedto
a cumulativedoseof 18.0 mg/kg DOX. Valuesare expressedasmean± SDand were obtainedfrom six/sevenanimals
from eachtreatment group. Statisticalcomparisonsweremadeusingthe t-test: *p < 0.05, DOX18.0 mg/kgvs. control.
OD: optic density.
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Figure 4. Representativephotomicrographsof immunohistochemistry from DOX-administered adult and respective
controls,by CD68(a marker for macrophageM1) [AςB] andby CD206(a marker for macrophageM2) [EςF]detection in the
heart. Numberof cellsstainingpositivefor activated[C-D] macrophagesmarkedasM1 and[G-H] macrophagemarkedasM2
in the heart of DOX-treated andcontrolsgroups,in [CandG] infant and [D andH] adult animals. Resultswere expressedas
mean± SD. Resultswereobtainedfrom 3 animalsfrom eachtreatment group. Statisticalcomparisonsweremadeusingthe t-
test for macrophageM2 in infant group and the Mann-Whitney test for all other analyses: ****p< 0.001, DOXvs. Control.
Scalebar= 100µm, n = 3. Imagestakenat 40×.

100 µm100 µm

A B C

Figure 5. Representativephotomicrographsof immunohistochemistry from DOX-administered adult and respective
controls,by NF-ˁ.[AςB] detectionin the heart. [A] Lightmicrographfrom the control; [B] Lightmicrographfrom adult mice
givenDOX. Numberof cellsstainingpositivefor activatedNF-ˁ.in the heart of DOX-treated andcontrol groups,in [C] adult
animals. Resultswere expressedasmean± SD. Resultswere obtainedfrom 3 animalsfrom eachtreatment group. Statistical
comparisonswere madeusingthe Mann-Whitney: ****p< 0.001, DOXvs. Control. Scalebar = 100µm, n = 3. Imagestakenat
40×.

Figure6. p38 MAPKinase(p38 MAPK)(40 kDa), nuclearkappaB nucleartranscription factor (NF- Bˁ) p65 (60 kDa), NF- Bˁ
p52 (50 kDa), myeloperoxidase(48 kDa), Interleukin-1 beta (IL-1 beta) (35 kDa), interleukin-6 (IL-6) (24 kDa), tumour
necrosisfactor-�D(TNF-�D) (25 kDa), type 2 TNFreceptor (TNFR2) (75 kDa) expressionevaluatedby western blotting, from
infant DOX-administeredandcontrol mice(datanot shown),andadult miceexposedto a cumulativedoseof 18.0 mg/kgDOX
(A-DOX)and respectivecontrols (A-Control). Valuesare expressedasmean± SDand were obtainedfrom 6 (infant) and 6-7
(adult) animalsfrom eachtreatment group. Statisticalcomparisonswere madeusingthe t-test: *p < 0.05, DOXvs. control.
OD: optic density.

Histopathology findings showed that DOX caused cardiotoxicity in both 

populations

Increase in fibrotic cardiac tissue was only observed in DOX-treated adults

In DOX-treated infant mice protein carbonylation increased, while in DOX-

treated adult mice those levels decreased 

Macrophage M1 marker increased in DOX-treated infant and adults

Expression of nuclear factor kappa B (NF-ˁ.) p65 subunit only increased in DOX-

treated adult animals

Myeloperoxidase and IL-6 expression significantly decreased, NF-Ƭ.p65expression 
significantly increased and a tendency for increased TNFR2 was observed  in adult 

mice treated with DOX 


