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MicroRNA (miRNA) are found in numerous biofluids including
blood and are considered a new class of biomarkers. In several
animal models as well as in human diseases, they are interesting
circulating markers of acute or chronic tissue injury. This article
provides additional data related to a previous research article
entitled “Circulating miRNAs as biomarkers of acute muscle
damage in rats” by Siracusa et al. (2016) [1].

The data were obtained by RT-qPCR performed on plasma of
rats exposed to acute muscle damage. The present set of data
displays 45 non muscle-specific miRNA responses to acute,
experimental muscle injury in healthy rats. They complement
previous findings showing that circulating levels of miRNAs can be
affected by muscle damage.
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ubject area
 Biology

ore specific subject area
 Tissue damage, Biomarkers, Toxicology

ype of data
 Figures

ow data was acquired
 RT-qPCR

ata format
 Figures, data normalized with endogenous reference miRNAs and

quantified

xperimental factors
 RNA isolated from plasma after an experimental acute skeletal muscle

injury

xperimental features
 Muscle injury induced by notexin injection in soleus muscle of rats. Blood

collected 6 h, 12 h, 24 h or 48 h later for miRNA analysis

ata source location
 Clamart, France

ata accessibility
 Data related to previously published article (Siracusa et al., 2016) [1]
D

Value of the data

� These data describe plasma levels of non-muscle specific miRNA after an acute and massive
experimental muscle injury.

� These data give insight into circulating miRNA response after skeletal muscle injury.
� These data are useful to researchers interested in miRNAs as biomarkers of tissue injury as well as

scientists interested in circulating miRNAs in toxicology.
1. Data

Circulating miRNAs have been proposed to be useful biomarkers of tissue injury in various animal
models as well as in human [2–4]. Skeletal muscle injury is a very common feature, ranging frommild
exercise-induced muscle damage to severe rhabdomyolysis or muscle dystrophy. Upon injury, muscle
specific miRNAs are released and their circulating levels increase significantly (up to 100 fold).
Therefore, they are reliable markers of muscle damage [5]. Non muscle-specific miRNAs levels in
plasma may also be affected by muscle damage. The present data set displays the early response of 45
miRNAs in rat plasma in the first 48 h after a severe muscle injury induced by injection of a myotoxic
molecule (notexin) in soleus muscle (hindlimb), under surgery. Data are compared to sham operated
rats. A profiling of over 700 miRNAs was first performed on pooled samples of each group. Then, a set
of miRNAs was selected based on detectability and alteration in response to injury, and was measured
on individual samples. Muscle-specific miRNAs results have been described elsewhere [1]. Fig. 1
displays miRNA profiles that were not significantly affected by the protocol. Fig. 2 displays miRNA
profiles with a significant effect of time but no effect of the injury. Fig. 3 displays miRNA profiles with
a significant effect of injury, with or without effect of time.
2. Experimental design, materials and methods

2.1. Animals

Two-month-old male Wistar rats were purchased from JANVIER Labs (Le-Genest-Saint-Isle,
France). The experimentations were performed in accordance with the Helsinki Accords for Human
Treatment of Animals during Experimentation and EU Directive 2010/63/EU for animal experiments.
They received prior approval from local animal ethics committee (Comité d’Ethique pour l’Expér-
imentation Animale du Service de Santé des Armées).



Fig. 1. Plasma profiles of miRNAs in response to muscle acute muscle damage, with no significant effect of time or injury. Data
are shown as mean and SE, and were analyzed with a two-way ANOVA.
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Fig. 1. (continued)
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The animals were randomly assigned to Notexin, Sham operated or Control group (n ¼ 8). Rats
were anesthetized with an intraperitoneal injection of ketamine (60mg kg−1, Laboratoire Renaudin,
Itxassou, France) and medetomidine (0.5mg kg−1, Elanco, Greenfield, USA). Soleus muscle was sur-
gically exposed, and 100 µL of notexin 10 µgmL−1 (Latoxan, Valence, France) were injected. In the
sham groups, the same surgical gesture was applied with skin and fascia incision but without any
injection in muscle tissue. A subcutaneous injection of buprenorphine (0.05mg kg−1, Axience, Pantin,
France) was performed after surgery to relieve pain. Then, an intraperitoneal injection of pento-
barbital sodium (150mg kg−1, Ceva Santé Animale, Libourne, France) was performed 6 h, 12 h, 24 h or
48 h later, blood was drawn from the abdominal aorta and rats were sacrificed by exsanguination. The
control group was composed of healthy rats that underwent no surgery or anesthesia and were just
sacrificed as described. Whole blood was collected in a K2E EDTA tube (BD Vacutainer, Plymouth, UK),
centrifuged twice (2000 g, 10min, 4 °C) and plasma was stored at − 80 °C.

2.2. RNA isolation

Total RNA isolation was achieved from 100 µL of plasma using mirVana Paris kit (Ambion, Austin,
USA). A precipitation step was added: column elution was made with 180 µL sterile water, then 18 µL
sodium acetate 3M (Sigma-Aldrich, Saint-Louis, USA), 396 µL 100% ethanol, and 1 µL GlycoBlue
(Ambion) were added. Precipitation was performed at − 20 °C during 20min. The pellet was recov-
ered after centrifugation (12,000 g, 15min, 4 °C), washed with 70% ethanol, dried in a vacuum, and
resuspended in sterile water (12 µL). Each sample was checked for contamination using a micro-
volume spectrophotometer.



Fig. 2. Plasma profiles of miRNAs in response to muscle acute muscle damage, with a significant effect of time but no sig-
nificant effect of injury. Data are shown as mean and SE, and were analyzed with a two-way ANOVA.
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Fig. 2. (continued)
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2.3. Complementary DNA synthesis

cDNA were synthesized with the Universal cDNA Synthesis Kit (Exiqon, Vedbaek, Denmark)
according to the manufacturer's recommendation. Because of the low RNA concentrations obtained
(1–6 ngmL−1), a constant RNA amount couldn’t be easily used and a constant 1 μL volume was used
as a template.

2.4. RT-qPCR

Pick-&-Mix microRNA PCR panels (Exiqon) were used [1], 500 µL 2× PCR Master mix were com-
bined with 6.25 µL cDNA and 493.75 µL sterile water. Then, 10 µL were distributed in each well. qPCR
were performed on a Light-Cycler 480 instrument (Roche, Manheim, Germany), with the cycling
conditions recommended by Exiqon, including melting curve. Reference miRNAs (rno-miR-27b-3p,
rno-miR-21-5p, rno-miR-151-3p, rno-miR-191a-5p, mmu-miR-351-5p, rno-miR-125a-5p, rno-miR-
181a-5p) were selected using geNorm [6], and reached stability criteria. Quantification was performed
as the geometric mean of the quantifications obtained with each reference miRNA.

2.5. Statistics

Results were log10-transformed and analyzed using a two-way ANOVA (injury/time) with Prism
software version 6.01 (GraphPad, San Diego, CA). Results with a p value r 0.05 were considered
significant.
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Fig. 3. Plasma profiles of miRNAs in response to muscle acute muscle damage, with a significant effect of injury, with or
without effect of time. Data are shown as mean and SE, and were analyzed with a two-way ANOVA.

J. Siracusa et al. / Data in Brief 18 (2018) 190–197196



J. Siracusa et al. / Data in Brief 18 (2018) 190–197 197
Funding

This work was supported by the Direction Générale de l’Armement (Grant no. PDH-1-SMO-2-
0603).
Transparency document. Supplementary material

Transparency documentassociated with this article can be found in the online version at http://dx.
doi.org/10.1016/j.dib.2018.02.076.
References

[1] J. Siracusa, N. Koulmann, S. Bourdon, M.E. Goriot, S. Banzet, Circulating miRNAs as biomarkers of acute muscle damage in
rats, Am. J. Pathol. 186 (2016) 1313–1327.

[2] O.F. Laterza, L. Lim, P.W. Garrett-Engele, K. Vlasakova, N. Muniappa, W.K. Tanaka, J.M. Johnson, J.F. Sina, T.L. Fare, F.D. Sistare,
W.E. Glaab, Plasma microRNAs as sensitive and specific biomarkers of tissue injury, Clin. Chem. 55 (2009) 1977–1983.

[3] Y. D’Alessandra, P. Devanna, F. Limana, S. Straino, A. Di Carlo, P.G. Brambilla, M. Rubino, M.C. Carena, L. Spazzafumo, M. De
Simone, B. Micheli, P. Biglioli, F. Achilli, F. Martelli, S. Maggiolini, G. Marenzi, G. Pompilio, M.C. Capogrossi, Circulating
microRNAs are new and sensitive biomarkers of myocardial infarction, Eur. Heart J. 31 (2010) 2765–2773.

[4] S. Bala, J. Petrasek, S. Mundkur, D. Catalano, I. Levin, J. Ward, H. Alao, K. Kodys, G. Szabo, Circulating microRNAs in exosomes
indicate hepatocyte injury and inflammation in alcoholic, drug-induced, and inflammatory liver diseases, Hepatology 56
(2012) 1946–1957.

[5] J. Siracusa, N. Koulmann, S. Banzet, Circulating myomiRs: a new class of biomarkers to monitor skeletal muscle in phy-
siology and medicine, J. Cachex. Sarcopenia Muscle 9 (2018) 20–27.

[6] J. Vandesompele, K. De Preter, F. Pattyn, B. Poppe, N. Van Roy, A. De Paepe, F. Speleman, Accurate normalization of real-time
quantitative RT-PCR data by geometric averaging of multiple internal control genes, Genome Biol. 3 (2002)
(RESEARCH0034.1).

http://dx.doi.org/10.1016/j.dib.2018.02.076
http://dx.doi.org/10.1016/j.dib.2018.02.076
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref1
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref1
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref1
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref2
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref2
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref2
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref3
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref3
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref3
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref3
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref4
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref4
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref4
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref4
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref5
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref5
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref5
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref6
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref6
http://refhub.elsevier.com/S2352-3409(18)30199-9/sbref6

	Circulating levels of non-muscle-specific miRNAs in response to acute muscle damage in rat
	Data
	Experimental design, materials and methods
	Animals
	RNA isolation
	Complementary DNA synthesis
	RT-qPCR
	Statistics

	Acknowledgements
	Funding
	Supplementary material
	References




