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Inside a mystery of oncoscience: The cancer-sniffing pets

Luca Roncati1

1 Institute of Pathology, University Hospital of Modena, Policlinico, Modena, Italy

Correspondence to: Luca Roncati, email: e mailmedical@gmail.com
Keywords: cancer; necrosis; cadaverine; putrescine; pets
Received: July 06, 2019	 Accepted: August 05, 2019	 Published: September 03, 2019

Copyright: Roncati et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License
3.0 (CC BY 3.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Worldwide, sick people are daily enjoying the benefits 
of pet-therapy [1-6]. Next to this scientific evidence, 
the media report cases of patients who claim to have 
been saved by their cancer-sniffing pets through an early 
diagnosis of malignancy. By virtue of this, the concept of 
‘canine cancer detection’ has been advanced, on the basis 
of the presumed olfactory ability of pets, in particular 
dogs, to smell very low concentrations of aromatic and/or 
alkanes compounds generated and released by malignant 
tumors in the patient’s breath, urine or watery stool and 
into adsorbent materials [7-15]. It is well known that the 
brain of a domestic dog (Canis lupus familiaris from the 
Latin) is dominated by a wide olfactory cortex unlike 
the humans, where a visual cortex predominates. More 
in detail, dogs are equipped up to 56 times more smell-
sensitive receptors than the human beings, reaching the 
number of 280 million in selected breeds, spread over an 
olfactory surface about the size of a pendrive (9.76 cm2), 

if compared to 5 million over an area about the size of a 
postage stamp (3.08 cm2) for the humans [16, 17]. This is 
thought to render its sense of smell up to 56 times more 
sensitive than human’s. The domestic cat (Felis silvestris 
catus from the Latin) also possesses an acute sense of 
smell, due to its well-developed olfactory bulb and, in 
addition, to a large surface of olfactory mucosa (about 5.8 
cm2), which is almost twice that of the human beings [16]. 
In oncological medicine, among the diagnostic hallmarks 
of malignancy there are: lymphovascular and perineural 
invasion; infiltrative neoplastic growth; immune evasion; 
a high cytoproliferative index; an elevated mitotic cell 
count; and tumor necrosis [18, 19]. More in detail, tumor 
necrosis (νέκρωσις – death from the Greek) is a form of 
hypoxic death related to the high metabolic demand of 
cancer cells. It does not follow the apoptotic cascade, but 
the uncontrolled release of cell death products evokes 
in the surrounding space an inflammatory response 
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Figure 1: Pseudopalisading necrosis in an IDH-wildtype glioblastoma which occurred in the right temporal lobe of a 
50-year-old female patient, recently diagnosed by the author [A: hematoxylin & eosin, 10x]. Significantly, members of the 
patient’s family reported that their cat, which had successfully undergone veterinary surgery for a necrotic skin melanoma one year earlier 
[B: hematoxylin & eosin, 10x], displayed bizarre behavior when the patient (its owner) began to manifest symptoms of the disease. The 
cat’s bizarre behavior, similar to that observed when it was sick, might well be explained as a conditioned response to its own necrotic tumor 
(now healed) triggered by the perception of necrosis in its owner. However, it should not be excluded that such behavior might have been 
due to the cat’s innate ability to detect necrosis, and would have been displayed even if it had not previously developed a necrotic cancer.
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which attracts leukocytes, resulting in an accumulation 
of cell debris and decomposing dead tissue [20, 21]. It is 
notorious that the decomposition process produces foul-
smelling toxic diamines, such as pentamethylenediamine 
(cadaverine) and tetramethylenediamine (putrescine), 
which are the main source of the putrid odor in decaying 
animal tissue [22-27]. Therefore, it is possible that some 
pets, more likely some dogs, are able to detect the odor 
of tumor necrosis, deriving from aggressive neoplasms, 
in their owners or on themselves (Figure 1), thanks to 
their extraordinary sense of smell. Obviously, a tumor 
developed near to the skin surface should be easier to 
detect than one deeply located. In this regard, even the 
modern nanotechnologies seem to support the possibility 
to sniff cancer, since sophisticated olfactory sensors have 
been patented for diagnostic purposes on the humans with 
amazing results [28-32]. However, it is unlikely that this 
pet ability can be exploited in cancer screening models, 
because the pet realistically requires enough time to set 
the normal odor status of its owner, in order to be able to 
capture the slightest odor changes in the future domestic 
partnership. The use of trained molecular dogs would 
be also affected by errors due to various non-neoplastic 
morbid conditions with superimposed necrosis, such as 
that from phlegmons, abscesses or gangrene. In spite 
of these reservations, there are all the prerequisites to 
consider rudimental “pet-diagnosis” a scientific fact.

CONFLICTS OF INTEREST

The author declare no potential conflicts of interest.

REFERENCES

1.	 Orlandi M, et al. Anticancer Res. 2007; 27: 4301-3. 
[PMID:18214035]

2.	 Silva NB, et al. PLoS One 2018; 13: e0194731. https://doi.
org/10.1371/journal.pone.0194731. [PMID:29617398]

3.	 Moretti F, et al. Psychogeriatrics 2011; 11: 125-9. https://doi.
org/10.1111/j.1479-8301.2010.00329.x. [PMID:21707862]

4.	 Cherniack EP, et al. Curr Gerontol Geriatr Res. 2014; 
2014: 623203. https://doi.org/10.1155/2014/623203. 
[PMID:25477957]

5.	 DeCourcey M, et al. Dimens Crit Care Nurs. 2010; 29: 
211-4. https://doi.org/10.1097/DCC.0b013e3181e6c71a. 
[PMID:20703127]

6.	 Creagan ET, et al. Complement Ther Clin Pract. 2015; 
21: 101-4. https://doi.org/10.1016/j.ctcp.2015.03.002. 
[PMID:25900612]

7.	 Williams H, et al. Lancet 1989; 1: 734. https://doi.
org/10.1016/S0140-6736(89)92257-5. [PMID:2564551]

8.	 Church J, et al. Lancet 2001; 358: 930. https://doi.
org/10.1016/S0140-6736(01)06065-2. [PMID:11575380]

9.	 Willis CM, et al. BMJ 2004; 329: 712. https://doi.

org/10.1136/bmj.329.7468.712. [PMID:15388612]
10.	 Taverna G, et al. J Urol. 2015; 193: 1382-7. https://doi.

org/10.1016/j.juro.2014.09.099. [PMID:25264338]
11.	 Cornu JN, et al. Eur Urol. 2011; 59: 197-201. https://doi.

org/10.1016/j.eururo.2010.10.006. [PMID:20970246]
12.	 Sonoda H, et al. Gut 2011; 60: 814-9. https://doi.org/10.1136/

gut.2010.218305. [PMID:21282130]
13.	 Guerrero-Flores H, et al. BMC Cancer 2017; 17: 79. https://

doi.org/10.1186/s12885-016-2996-4. [PMID:28122528]
14.	 McCulloch M, et al. Integr Cancer Ther. 2006; 5: 

30-9. https://doi.org/10.1177/1534735405285096. 
[PMID:16484712]

15.	 Ehmann R, et al. Eur Respir J. 2012; 39: 669-76. https://doi.
org/10.1183/09031936.00051711. [PMID:21852337]

16.	 Moulton DG. Am Zoologist 1967; 7: 421-9. https://doi.
org/10.1093/icb/7.3.421. [PMID:6077376]

17.	 Arasaradnam RP, et al. Gut 2011; 60: 1768. https://doi.
org/10.1136/gut.2011.241216. [PMID:21436224]

18.	 Hanahan D, et al. Cell 2011; 144: 646-74. https://doi.
org/10.1016/j.cell.2011.02.013. [PMID:21376230]

19.	 Roncati L, et al. Pathol Oncol Res. 2016; 22: 449-52. https://
doi.org/10.1007/s12253-015-0024-7. [PMID:26589512]

20.	 Bredholt G, et al. Oncotarget 2015; 6: 39676-91. https://doi.
org/10.18632/oncotarget.5344. [PMID:26485755]

21.	 Edwards JG, et al. Chest 2003; 124: 1916-23. https://doi.
org/10.1378/chest.124.5.1916. [PMID:14605068]

22.	 Liu R, et al. Oncotarget 2017; 8: 88575-85. https://doi.
org/10.18632/oncotarget.19304. [PMID:29179458]

23.	 Zhang X, et al. Cancer Lett. 2016; 381: 305-13. https://doi.
org/10.1016/j.canlet.2016.08.004. [PMID:27514455]

24.	 Redgate ES, et al. J Neurooncol. 2001; 55: 71-80. https://doi.
org/10.1023/A:1013348227892. [PMID:11817704]

25.	 Bandopadhyay M, et al. J Postgrad Med. 2000; 46: 172-5. 
[PMID:11298463]

26.	 Venäläinen MK, et al. Anticancer Res. 2018; 38: 
3601-7. https://doi.org/10.21873/anticanres.12634. 
[PMID:29848716]

27.	 Yeoman CJ, et al. PLoS One 2013; 8: e56111. https://doi.
org/10.1371/journal.pone.0056111. [PMID:23405259]

28.	 Mazzone P. Nat Nanotechnol. 2009; 4: 621-2. https://doi.
org/10.1038/nnano.2009.285. [PMID:19809447]

29.	 Barash O, et al. Small 2009; 5: 2618-24. https://doi.
org/10.1002/smll.200900937. [PMID:19705367]

30.	 Kateb B, et al. Neuroimage 2009; 47: T5-9. https://doi.
org/10.1016/j.neuroimage.2009.04.015. [PMID:19362154]

31.	 Rotello V. Cell Cycle 2009; 8: 3615-6. https://doi.
org/10.4161/cc.8.22.9915. [PMID:19884794]

32.	 Fischer S. IEEE Pulse 2017; 8: 20-2. https://doi.org/10.1109/
MPUL.2017.2701488. [PMID:28715308]

https://www.ncbi.nlm.nih.gov/pubmed/18214035
https://doi.org/10.1371/journal.pone.0194731
https://doi.org/10.1371/journal.pone.0194731
https://www.ncbi.nlm.nih.gov/pubmed/29617398
https://doi.org/10.1111/j.1479-8301.2010.00329.x
https://doi.org/10.1111/j.1479-8301.2010.00329.x
https://www.ncbi.nlm.nih.gov/pubmed/21707862
https://doi.org/10.1155/2014/623203
https://www.ncbi.nlm.nih.gov/pubmed/25477957
https://doi.org/10.1097/DCC.0b013e3181e6c71a
https://www.ncbi.nlm.nih.gov/pubmed/20703127
https://doi.org/10.1016/j.ctcp.2015.03.002
https://www.ncbi.nlm.nih.gov/pubmed/25900612
https://doi.org/10.1016/S0140-6736(89)92257-5
https://doi.org/10.1016/S0140-6736(89)92257-5
https://www.ncbi.nlm.nih.gov/pubmed/2564551
https://doi.org/10.1016/S0140-6736(01)06065-2
https://doi.org/10.1016/S0140-6736(01)06065-2
https://www.ncbi.nlm.nih.gov/pubmed/11575380
https://doi.org/10.1136/bmj.329.7468.712
https://doi.org/10.1136/bmj.329.7468.712
https://www.ncbi.nlm.nih.gov/pubmed/15388612
https://doi.org/10.1016/j.juro.2014.09.099
https://doi.org/10.1016/j.juro.2014.09.099
https://www.ncbi.nlm.nih.gov/pubmed/25264338
https://doi.org/10.1016/j.eururo.2010.10.006
https://doi.org/10.1016/j.eururo.2010.10.006
https://www.ncbi.nlm.nih.gov/pubmed/20970246
https://doi.org/10.1136/gut.2010.218305
https://doi.org/10.1136/gut.2010.218305
https://www.ncbi.nlm.nih.gov/pubmed/21282130
https://doi.org/10.1186/s12885-016-2996-4
https://doi.org/10.1186/s12885-016-2996-4
https://www.ncbi.nlm.nih.gov/pubmed/28122528
https://doi.org/10.1177/1534735405285096
https://www.ncbi.nlm.nih.gov/pubmed/16484712
https://doi.org/10.1183/09031936.00051711
https://doi.org/10.1183/09031936.00051711
https://www.ncbi.nlm.nih.gov/pubmed/21852337
https://doi.org/10.1093/icb/7.3.421
https://doi.org/10.1093/icb/7.3.421
https://www.ncbi.nlm.nih.gov/pubmed/6077376
https://doi.org/10.1136/gut.2011.241216
https://doi.org/10.1136/gut.2011.241216
https://www.ncbi.nlm.nih.gov/pubmed/21436224
https://doi.org/10.1016/j.cell.2011.02.013
https://doi.org/10.1016/j.cell.2011.02.013
https://www.ncbi.nlm.nih.gov/pubmed/21376230
https://doi.org/10.1007/s12253-015-0024-7
https://doi.org/10.1007/s12253-015-0024-7
https://www.ncbi.nlm.nih.gov/pubmed/26589512
https://doi.org/10.18632/oncotarget.5344
https://doi.org/10.18632/oncotarget.5344
https://www.ncbi.nlm.nih.gov/pubmed/26485755
https://doi.org/10.1378/chest.124.5.1916
https://doi.org/10.1378/chest.124.5.1916
https://www.ncbi.nlm.nih.gov/pubmed/14605068
https://doi.org/10.18632/oncotarget.19304
https://doi.org/10.18632/oncotarget.19304
https://www.ncbi.nlm.nih.gov/pubmed/29179458
https://doi.org/10.1016/j.canlet.2016.08.004
https://doi.org/10.1016/j.canlet.2016.08.004
https://www.ncbi.nlm.nih.gov/pubmed/27514455
https://doi.org/10.1023/A:1013348227892
https://doi.org/10.1023/A:1013348227892
https://www.ncbi.nlm.nih.gov/pubmed/11817704
https://www.ncbi.nlm.nih.gov/pubmed/11298463
https://doi.org/10.21873/anticanres.12634
https://www.ncbi.nlm.nih.gov/pubmed/29848716
https://doi.org/10.1371/journal.pone.0056111
https://doi.org/10.1371/journal.pone.0056111
https://www.ncbi.nlm.nih.gov/pubmed/23405259
https://doi.org/10.1038/nnano.2009.285
https://doi.org/10.1038/nnano.2009.285
https://www.ncbi.nlm.nih.gov/pubmed/19809447
https://doi.org/10.1002/smll.200900937
https://doi.org/10.1002/smll.200900937
https://www.ncbi.nlm.nih.gov/pubmed/19705367
https://doi.org/10.1016/j.neuroimage.2009.04.015
https://doi.org/10.1016/j.neuroimage.2009.04.015
https://www.ncbi.nlm.nih.gov/pubmed/19362154
https://doi.org/10.4161/cc.8.22.9915
https://doi.org/10.4161/cc.8.22.9915
https://www.ncbi.nlm.nih.gov/pubmed/19884794
https://doi.org/10.1109/MPUL.2017.2701488
https://doi.org/10.1109/MPUL.2017.2701488
https://www.ncbi.nlm.nih.gov/pubmed/28715308

