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The progress in the cancer knowledge and treatment has led to a
new frontier: the cardio-oncology [1-36]. Nowadays cardiotoxicity
prevention still remains an important challenge as well as its surveil-
lance and management in cancer survivors [31-36] but research
suggests that cardiologists can play an active role beyond the heart
defense in cancer therapy. Before oncology walked on the human
ether-a-go-go-related gene [HERG] K* channel-targeted therapy
roads [37-40], HERG-targeted drugs has been proven useful and safe
not only for common cardiological use but also as anticancer therapy.
HERG (hERG; Kv11.1, KCNH2) encodes the rapid delayed-rectifier K*-
current (Ix:) [41] having an essential role in cardiac action potential re-
polarization [38]. HERG blockade can lead to QT prolongation [42-55]
with increased risk of potentially life-threatening torsade de pointes ar-
rhythmia (TdP) [56-63]. Several HERG-blockers have been withdrawn
from post-approval surveillance [62-64]. Additionally research has sug-
gested that HERG is over-expressed in a wide range of human cancers
controlling cell proliferation, migration and death [38,42,47,52,65,66].
Effectiveness of several cardiovascular drugs in cancer controlling has
been suggested in the past [67] but the development of the research
has highlighted the importance of their HERG-blockade properties.
Ranolazine is illustrative of the translational success of the cardio-
oncological pharmacology [68-77]. Ranolazine [68-72], an anti-
ischemic agent, in addition to late INa (INaL) inhibits I, [encoded by
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HERG] [73-75] and causes a time- and voltage-dependent, but
frequency-independent, block of HERG. The kinetics of HERG inhibition
(at positive potentials) and unblock (upon hyperpolarization) by
ranolazine are rapid. These distinct and rapid kinetic interactions of
ranolazine with HERG may partially contribute to the observations
that the drug is not proarrhythmic despite causing a small prolongation
of action potentials and QT intervals [62,76]. Nevertheless this evidence,
a case of TdP has been described [77]. Research has reported both the
cardioprotective use of ranolazine against cardiotoxic chemotherapies
and the use of ranolazine as an anti-metastatic agent [78]. The small
molecule HERG ligand quinazoline-derived [79] alphal-adrenoceptor
antagonist anti-hypertensive doxazosin [38] is capable of inhibiting
malignant behaviors in vitro and in vivo and it is also the agonist of a
receptor tyrosine kinase triggering ephrin type-A receptor 2 [EphA2]
internalization that suppresses haptotactic and chemotactic migration
of prostate cancer, breast cancer, and glioma cells [80,81]. The
3-hydroxy-3-methyl-glutaryl-coenzyme A reductase inhibitor,
rosuvastatin [81-93], is an HERG and I, blocker with anticancer effect
[81,94]. Disruption of intracellular cholesterol homeostasis with
simvastatin impairs HERG channel trafficking [95]. Low-potency
blocker lovastatin blocks HERG in a concentration-dependent manner
without signs of use dependence and with cardiac safety recorded
clinically [96](only a case of QTc prolongation due to interaction
between quetiapine and lovastatin has been reported) [97]. Research
suggests lovastatin anticancer effect [98,99]. Propafenone and its main
active metabolite, 5-hydroxypropafenone, block HERG channels
[100-102] by binding predominantly to the open state of the channel
[103]. Propafenone's blockade of HERG was strongly dependent on
residue Phe656 [103]. In addition propafenone-type P-gp inhibitors
act against the overexpression of xenotoxin transporter P-glycoprotein
(P-gp) that represents one major reason for the development of
multidrug resistance (MDR), leading to the failure of antibiotic and
cancer therapies [104] and exerts anticancer activity [105]. Only four
reports of TdP have been reported in the literature during propafenone
treatment(associated with ibutilide [ 106],after quinidine therapy [107]
in a hypothyroid patient with ventricular preexcitation [108] and in
another case associated with lidocaine during acute myocardial
infarction [109]) but propafenone is not considered to cause TdP [62]. Ve-
rapamil causes a high-affinity block of HERG current [110] but is free from
QT prolongation in human; this is probably explained by its multiple
interactions with cardiac ion channels [111] also inhibiting TdP [62,
112]. Moreover verapamil exerts anticancer properties [113-117], is
also significantly reducing epidermal growth factor receptor (EGFR)
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expression [118] and is a specific inhibitor for plasma membrane drug
transporter P-glycoprotein (Pgp) encoded by the multidrug resistance
protein 1 (MDR1) (ABCB1) gene [116,119] improving chemotherapy
response in cancer [118,119]. Diltiazem weakly [110,120-122] blocks
HERG current and is effective in protecting against doxorubicin-induced
cell toxicity. Carvedilol, propranolol and metoprolol are inhibitors
of HERG current in a concentration-dependent manner and not
frequency-dependent [123]. Sotalol has a risk of causing TdP [40]. A pos-
sible beneficial effect of 3-blockers against the risk of cancer development
[124] and a prolonged survival of cancer patients [125] have been
reported but emerging controversies regarding -blockers in breast
cancer need further evaluation [26-27,31]. Additional findings in this
field are welcome. Nevertheless the development of HERG-blocker spe-
cific anticancer agentsand the use of verified cardiovascular drugs remain
as important opportunities and the possibility of cardiovascular deriva-
tive HERG-blocker anticancer drugs is open [103] as well as the role of
HERG-blockers facilitating chemotherapies [116-119,122]. Several risk
factors, including electrolyte imbalance and polypharmacy with
concomitant QT prolonging agent use can increase the risk of TdP in
cancer patients [36,125], and separating the individual contributions of
the various triggers for TdP remains problematic [125]. Indications and
contraindications for cardiovascular drug use must always be respected
as well as relative precautions. This translational impact will require
certainly further evaluation but all efforts to expand the evidence base
on cardio-oncology [126]can help to promote new strategies for patients'
safety and to encourage patients in their heavy cancer journey.

Conflict of interest

The author reports no relationships that could be construed as a con-
flict of interest.

Acknowledgments

The author of this manuscript has certified that he adheres to the
statement of ethical publishing as appears in International Journal of
Cardiology.

References

[1] Conti E, Romiti A, Musumeci MB, et al. Arterial thrombotic events and acute
coronary syndromes with cancer drugs: are growth factors the missed link?:
what both cardiologist and oncologist should know about novel angiogenesis
inhibitors. Int ] Cardiol Sep 10 2013;167(6):2421-9.

[2] Rateesh S, Luis SA, Luis CR, Hughes B, Nicolae M. Myocardial infarction secondary to
5-fluorouracil: not an absolute contraindication to rechallenge? Int ] Cardiol Mar
15 2014;172(2):e331-3.

[3] Kurisu S, Iwasaki T, Ishibashi K, Mitsuba N, Dohi Y, Kihara Y. Comparison of
treatment and outcome of acute myocardial infarction between cancer patients
and non-cancer patients. Int ] Cardiol Sep 1 2013;167(5):2335-7.

[4] Scott JM, Jones LW, Hornsby WE, et al. Cancer therapy-induced autonomic dysfunc-
tion in early breast cancer: implications for aerobic exercise training. Int J Cardiol
Feb 1 2014;171(2):e50-1.

[5] Claridge S, Chakrabarti A, Greaves K, Boos CJ. Successful use of trastuzumab follow-
ing cardiac resynchronisation therapy. Int ] Cardiol Jun 20 2013;166(2):e33-4.

[6] Lotrionte M, Palazzoni G, Abbate A, et al. Cardiotoxicity of a non-pegylated
liposomal doxorubicin-based regimen versus an epirubicin-based regimen for
breast cancer: the LITE (liposomal doxorubicin-investigational chemotherapy-tis-
sue doppler imaging evaluation) randomized pilot study. Int ] Cardiol Aug 10 2013;
167(3):1055-7.

[7] Kaya MG, Ozkan M, Gunebakmaz O, et al. Protective effects of nebivolol against
anthracycline-induced cardiomyopathy: a randomized control study. Int ] Cardiol
Sep 12013;167(5):2306-10.

[8] Wang KL, Liu CJ, Chao TF, et al. Long-term use of angiotensin II receptor blockers
and risk of cancer: a population-based cohort analysis. Int J Cardiol Sep 1 2013;
167(5):2162-6.

[9] Hu YF, Liu CJ, Chang PM, et al. Incident thromboembolism and heart failure associ-
ated with new-onset atrial fibrillation in cancer patients. Int ] Cardiol May 10 2013;
165(2):355-7.

[10] Budaj-Fidecka A, Kurzyna M, Fijatkowska A, et al. In-hospital major bleeding
predicts mortality in patients with pulmonary embolism: an analysis of ZATPOL
Registry data. Int ] Cardiol Oct 9 2013;168(4):3543-9.

[11] Pugliatti P, Donato R, Di Bella G, Carerj S, Patané S. Contrast-enhancing right atrial
thrombus in cancer patient. Int ] Cardiol May 15 2014;173(3):e35-7.

[12] Grover S, Leong DP, Chakrabarty A, et al. Left and right ventricular effects of
anthracycline and trastuzumab chemotherapy: a prospective study using novel
cardiac imaging and biochemical markers. Int ] Cardiol Oct 15 2013;168(6):
5465-7.

[13] Jurczak W, Szmit S, Sobocifski M, et al. Premature cardiovascular mortality in
lymphoma patients treated with (R)-CHOP regimen — a national multicenter
study. Int ] Cardiol Oct 15 2013;168(6):5212-7.

[14] Lestuzzi C. Cardioncology, oncocardiology. Are we barking up the wrong tree? Int ]
Cardiol Jul 31 2013;167(2):307-9.

[15] Pugliatti P, Donato R, Zito C, Carerj S, Patané S. Cardio inhibitory vasovagal syncope
in a cancer patient. Int ] Cardiol Jun 15 2014;174(2):e64-5.

[16] Pugliatti P, De Gregorio C, Patané S. The chance finding of echocardiographic
complications of infective endocarditis. Int ] Cardiol Nov 29 2012;161(3):e50-1.

[17] Patané S, Marte F, Sturiale M, Dattilo G. ST-segment elevation and diminution of
prostate-specific antigen in a patient with coronary spasm and without significant
coronary stenoses. Int J Cardiol Apr 14 2011;148(2):e31-3.

[18] Elkina Y, Palus S, Tschirner A, et al. Tandospirone reduces wasting and improves
cardiac function in experimental cancer cachexia. Int ] Cardiol Dec 10 2013;
170(2):160-6.

[19] Springer ], Tschirner A, Hartman K, von Haehling S, Anker SD, Doehner W. The
xanthine oxidase inhibitor oxypurinol reduces cancer cachexia-induced cardiomy-
opathy. Int ] Cardiol Oct 9 2013;168(4):3527-31.

[20] Palus S, von Haehling S, Flach VC, et al. Simvastatin reduces wasting and improves
cardiac function as well as outcome in experimental cancer cachexia. Int ] Cardiol
Oct 9 2013;168(4):3412-8.

[21] Avbelj V, Trobec R. A closer look at electrocardiographic P waves before and during
spontaneous cardioinhibitory syncope. Int ] Cardiol Jul 1 2013;166(3):e59-61.

[22] Jang W], Yim HR, Lee SH, Park SJ, Kim JS, On YK. Prognosis after tilt training in pa-
tients with recurrent vasovagal syncope. Int ] Cardiol Oct 9 2013;168(4):4264-5.

[23] Loh KP, Ogunneye O. Malignant cardioinhibitory vasovagal syncope — an uncom-
mon cardiovascular complication of Roux-en-Y gastric bypass surgery: the fainting
syndrome! Int ] Cardiol Apr 15 2013;164(3):e38-9.

[24] Patané S, Marte F. Prostate-specific antigen kallikrein: from prostate cancer to
cardiovascular system. Eur Heart ] May 2009;30(10):1169-70.

[25] Arcopinto M, Cella CA, Wesolowski R, et al. Primary prevention of cancer-related
thrombosis: special focus on ambulatory patients. Int ] Cardiol May 15 2014;
173(3):583-4.

[26] Patané S. Insights into Cardio-oncology: Adrenergic receptor signaling and path-
ways in breast cancer. Curr Med Res Opin Jun 2014;26:1-2.

[27] Hong RA, limura T, Sumida KN, Eager RM. Cardio-oncology/onco-cardiology. Clin
Cardiol Dec 2010;33(12):733-7.

[28] Patané S, Marte F. Prostate-specific antigen Kallikrein and acute myocardial infarc-
tion: where we are. Where are we going? Int ] Cardiol Jan 7 2011;146(1):e20-2.

[29] Patané S, Marte F. Prostate-specific antigen and acute myocardial infarction: a
possible new intriguing scenario. Int ] Cardiol May 29 2009;134(3):e147-9.

[30] Patané S. Prostate-specific antigen kallikrein and the heart. World ] Cardiol Dec 31
2009;1(1):23-5.

[31] Patané S. Heart failure and breast cancer: emerging controversies regarding some
cardioprotective strategies. ] Card Fail Jun 2014;20(6):456-7.

[32] Patané S.Is there a need for bacterial endocarditis prophylaxis in patients undergo-
ing urological procedures? ] Cardiovasc Transl Res Apr 2014;7(3):369-71.

[33] Patane S.Is there a need for bacterial endocarditis prophylaxis in patients undergo-
ing gastrointestinal endoscopy? ] Cardiovasc Transl Res Apr 2014;7(3):372-4.

[34] Pataneé S. A dark side of the cardio-oncology: the bacterial endocarditis prophylaxis.
Int ] Cardiol Jun 14 2012;157(3):448-9.

[35] Patané S. Cardiotoxicity: cisplatin and long term cancer survivors. Int ] Cardiol Jul
15 2014;175(1):201-2.

[36] Pataneé S. A challenge in cardiology: the oncosurgery. Int ] Cardiol Jun 15 2014;
174(2):411-2.

[37] Suter TM, Ewer MS. Cancer drugs and the heart: importance and management. Eur
Heart ] Apr 2013;34(15):1102-11.

[38] Staudacher I, Jehle J, Staudacher K, et al. HERG K" channel-dependent apoptosis
and cell cycle arrest in human glioblastoma cells. PLoS One Feb 6 2014;9(2):
e88164.

[39] Doherty KR, Wappel RL, Talbert DR, et al. Multi-parameter in vitro toxicity testing
of crizotinib, sunitinib, erlotinib, and nilotinib in human cardiomyocytes. Toxicol
Appl Pharmacol Oct 1 2013;272(1):245-55.

[40] Narayana Moorthy NS, Ramos M], Fernandes PA. Human ether-a-go-go-related
gene channel blockers and its structural analysis for drug design. Curr Drug Targets
Jan 12013;14(1):102-13.

[41] Heijman ], Voigt N, Carlsson LG, Dobrev D. Cardiac safety assays. Curr Opin
Pharmacol Apr 2014;15C:16-21.

[42] Shan H, Zhang Y, Cai B, et al. Upregulation of microRNA-1 and microRNA-133
contributes to arsenic-induced cardiac electrical remodeling. Int J Cardiol Sep 10
2013;167(6):2798-805.

[43] Rautaharju PM, Mason JW, Akiyama T. New age- and sex-specific criteria for QT
prolongation based on rate correction formulas that minimize bias at the upper
normal limits. Int ] Cardiol Jul 1 2014;174(3):535-40.

[44] Peters S, Klein HU. Life-threatening ventricular arrhythmias due to atypical
mid-ventricular tako tsubo cardiomyopathy in a patient with chronic QT interval
prolongation under anti-psychotic medication. Int ] Cardiol Apr 1 2014;172(3):
e534-6.

[45] Tarapués M, Cereza G, Arellano AL, Montané E, Figueras A. Serious QT interval pro-
longation with ranolazine and amiodarone. Int ] Cardiol Mar 1 2014;172(1):e60-1.


http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0085
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0085
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0085
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0085
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0090
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0090
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0090
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0095
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0095
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0095
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0100
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0100
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0100
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0105
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0105
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0110
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0110
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0110
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0110
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0110
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0115
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0115
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0115
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0120
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0120
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0120
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0125
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0125
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0125
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0130
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0130
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0130
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0135
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0135
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0140
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0140
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0140
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0140
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0145
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0145
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0145
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0150
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0150
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0155
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0155
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0160
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0160
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0165
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0165
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0165
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0170
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0170
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0170
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0175
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0175
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0175
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0180
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0180
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0180
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0185
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0185
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0190
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0190
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0195
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0195
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0195
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0200
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0200
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0205
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0205
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0205
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf9000
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf9000
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf9100
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf9100
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0210
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0210
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0215
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0215
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0220
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0220
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0225
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0225
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0230
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0230
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0235
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0235
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0240
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0240
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0245
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0245
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0250
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0250
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0255
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0255
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0260
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0260
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0260
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0260
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0265
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0265
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0265
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0270
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0270
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0270
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0275
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0275
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0280
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0280
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0280
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0285
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0285
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0285
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0290
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0290
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0290
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0290
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0295
http://refhub.elsevier.com/S0167-5273(14)01339-4/rf0295

Download English Version:

https://daneshyari.com/en/article/5969478

Download Persian Version:

https://daneshyari.com/article/5969478

Daneshyari.com


https://daneshyari.com/en/article/5969478
https://daneshyari.com/article/5969478
https://daneshyari.com/

