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Introduction

e modern American-style blended cigarette ller is made up
of a distinctive mixture of heat- and air-cured tobaccos as well as a
reconstituted tobacco sheet component. Natural leaf sugars in burley
tobacco are lost during the air curing process; these sugars and syrups
are then added to the casings as "sauces" to restore the natural leaf
sugars to the tobacco. Tobacco friability is managed during high-speed
manufacturing by using humectants such glycerol and propylene glycol,
which also help to preserve the quality of packed goods. Specialized
"top dressing" compositions of natural and arti cial avours, herbs,
spices, and essential oils applied at low concentrations to cigarette
tobacco contribute to the overall smoking attributes of the tobacco mix
and create distinctive, brand-speci ¢ avour notes [1].

By mixing 14C-labeled materials with tobacco, researchers were
able to demonstrate this e ect for a number of tobacco tastes. ey
discovered that more than 90% of the radioactivity applied was
accounted for in the mainline smoke, sidestream smoke, or the Iter.
Without pyrolytic degradation, it would be predicted that the parent
structure and the method of administration would determine the
toxicologic potential of components entrained in the smokestream.
When tobacco is smoked, avourings that are heat labile or have high
enough boiling temperatures, however, may breakdown and may
rearrange or combine with other smoke elements rather than being
transported intact to the smoke. e pyrolysis byproducts of processed
tobaccos should therefore be taken into account in a comprehensive
toxicologic assessment of cigarette tastes [2].

We have previously reported the results of a series of four 13-week
smoke inhalation studies conducted in rats to evaluate the biological
e ects of 172 ingredients used domestically by the US tobacco industry.
Here, we provide the results of four skin painting initiation/promotion
bioassays carried out in SENCAR mice to assess the tumor-causing
potential of smoke condensate from cigarettes made up of 150 di erent
chemical combinations. Wynder and Ho mann (1964) employed the
mouse skin painting model to explore the tumorigenic potential of
cigarette smoke condensates as well as other complex mixes including
particle emissions. In the initiation/promotion skin painting test
method, the SENCAR mouse has been shown to be a more sensitive
model system than the B6C3F1 or Swiss (CD-1) strains. Although it

is unknown whether mouse skin cancers are related to any human
manifestation of the toxicity of complex combinations, the skin
painting model [3].
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In all investigations, acetone- or TPA-treated groups were used as
system negative or positive controls, respectively (Table 4). Acetone
therapy produced minimal mortality and a very weak tumour response,
as was expected. Only two mice that had acetone treatment developed
tumours [4, 5].

Topical treatments are the initial line of defence in therapeutic
procedures. It is typically treated with phototherapy and conventional
systemic medications if the condition is regarded as moderate to
severe and the topical treatments are no longer working. e chosen
therapeutic strategy should always be reviewed between the doctor
and the patient and should be appropriate for the patient's type, the
symptoms they exhibit, the presentation and severity of the condition,
and other factors. Corticosteroids, vitamin D3 analogues, retinoids,
calcineurin inhibitors, and even combinations of two or more drugs
are some of the topical medications used to treat psoriasis. Despite the
fact that these medications are very e ective, there is a problem with
their unfavourable side e ects [6].

According to each person's propensity for the condition and the
aggressivity of the triggers, psoriasis advances di erently. A moderate
case of psoriasis exists if the a icted skin area is less than 5%. A more
severe type of psoriasis that is frequently accompanied by additional
comorbidities is deemed to exist if the a icted area is greater than 10%
and falls between the ranges of 5 and 10%. e appearance and severity
of the various kinds of psoriasis di er. Plaque psoriasis, or common
psoriasis as it is also known, is the most prevalent variety of psoriasis.
Raised, red lesions that vary in size and extent across individuals are its
de ning characteristics. Any area of the body can be damaged, however
the skin is the most severely impacted [7,8].

Discussion

e US Food and Drug Administration and/or the Flavor and
Extract Manufacturers Association have designated the vast majority
of the avouring ingredients used in tobacco products as "generally
regarded as safe" (GRAS).  ese ingredients are commonly used spices
and avours in the food and beverage industries. is designation is
supported by evidence on animal toxicity and a long history of safe use
in food items [9].

Conclusion

e systemic absorption of the existing topical treatments for
skin conditions like psoriasis and their low medication penetration
can have unfavourable e ects. e majority of in vivo tests using
nanoformulations revealed increased skin permeability and no or very
few instances of irritative or in ammatory e ects. One of the most
promising technologies is nanotechnology, which has a wide range
of applications and a great deal of promise to support cutting-edge

treatment options. However, there are still a lot of hazards associated
with it and numerous unknown. ere is still much to learn about the
topical application of nanotechnology as a therapy option for skin
illnesses, even though extensive research is ongoing and signi cant
discoveries have been made. Additionally, current research on the
causes, symptoms, and treatments of psoriasis [10].

Acknowledgement

e McGill Engineering Doctoral Award (MEDA) and the
Natural Sciences and Engineering Research Council of Canada
Doctoral Postgraduate Scholarship (NSERC PGS-D) to PKP, the
NSERC Postdoctoral and Fonds de Recherche du Québec - Nature
et Technologies (FRQNT) Postdoc Fellowships to LSF, the Canada
Research Chair in Advanced Cellular Mice (RGPIN-2015-05512 to
CM), the FRONT (Grant #205292).

Potential Con ict of Interest

e authors a rm that they have no known nancial or
interpersonal con icts that would have appeared to have an impact on
the research presented in this study.

References

1. Digiovanni J, Slaga TJ, Boutwell RK (1980) Comparison of the tumor-initiating
activity of 7,12-dimethylbenz[a]anthracene and benzo[a]pyrene in female
SENCAR and CS-1 mice. Carcinogenesis. 1(5):381-389.

2. Slaga TJ (1983) Overview of tumor promotion in animals. Environ Health
Perspect 50:3-14.

3. BOUTWELL RK (1964) SOME BIOLOGICAL ASPECTS OF SKIN
CARCINOGENISIS. Prog Exp Tumor Res 4:207-250.

4. Percy DH, Jonas AM (1971) Incidence of spontaneous tumors in CD (R) -1
HaM-ICR mice. J Natl Cancer Inst 46(5):1045-1065.

5. Ward JM, Singh G, Katyal SL, Anderson LM, Kovatch RM (1985)
Immunocytochemical localization of the surfactant apoprotein and Clara cell
antigen in chemically induced and naturally occurring pulmonary neoplasms of
mice. Am J Pathol 118(3):493-499.

6. Ward JM, Argilan F, Reynolds CW (1983) Immunoperoxidase localization of
large granular lymphocytes in normal tissues and lesions of athymic nude rats.
J Immunol 131(1):132-139.

7. Homburger F, Russfeld AB, Weisburger JH, Lim S, Chak SP, et al. (1975)
Aging changes in CD-1 HaM/ICR mice reared under standard laboratory
conditions. J Natl Cancer Inst 55(1):37-45

8. Andrews BS, Eisenberg RA, Theoflopoulos AN, Izui S, Wilson CB, et al. (1978)
Spontaneous murine lupus-like syndromes. Clinical and immunopathological
manifestations in several strains. J Exp Med 148(5):1198-1215.

9. Markham RV, Jr, Sutherland JC, Mardiney MR (1973) The ubiquitous
occurrence of immune complex localization in the renal glomeruli of normal
mice. Lab Invest 29(1):111-120.

10. Kripke ML (1981) Immunologic mechanisms in UV radiation carcinogenesis.
Adv Cancer Res 34:69-106.

Toxicol Open Access, an open access journal

Volume 8 ¢ Issue 5 ¢« 1000193


mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1474254/
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1474254/
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1474254/
mailto:https://ehp.niehs.nih.gov/doi/abs/10.1289/ehp.83503
mailto:https://ehp.niehs.nih.gov/doi/abs/10.1289/ehp.83503
mailto:https://www.sciencedirect.com/topics/medicine-and-dentistry/skin-carcinogenesis
mailto:https://www.sciencedirect.com/topics/medicine-and-dentistry/skin-carcinogenesis
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1887948/
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1887948/
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1887948/
mailto:https://watermark.silverchair.com/132.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAABHwwggR4BgkqhkiG9w0BBwagggRpMIIEZQIBADCCBF4GCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMQ-2RAL9U5dO4D7a0AgEQgIIEL7Yv4N9j0oSEAZSVfWPRyjU6s5cS-zFlkNnPH2kU29gyPwyxgdmFeITyYzwkf4O5-b3qypRlK86OdLURkE_-ebMnJhyoWs62eYsrqa6-pMvECkR77IhYkpfl3cauzfBhZWncMBC4kpMS_1r3tsmX-4UH0IinqBnYqS25NvD-jJOWQIlGZ1PMyw0Ycr7E5vSABB3QMk8od6xV5C6W_C16E84JVRjBpP6iWYEztTOt07K3iqgoNIvfOHiwu9Dt0uBe5lyXmjWNxPmQLlJWn35OWCzED1SeanPQ0JEYKeaP2Cp34q0lGdxOxWTsVfcTnrrl4xKHETT-9Tv4It3jaWgEXjDoYeZ-p0q_Com9QmlSxnaFe2rEBuyZFCsH14ZvaKnNHS3Esn7cQoSArTTeHoYjLr-zOQtGm9PVtCfBbT1xmfUYAPB-MeIsUuMuk4J3BOzS4wFk6SUGe_x8ezj4X_lOedE_pIa-QUg8wkaLSIo97S0hIk_x5ghFFUpCA0aSYbA6NYLYYg0_uB729xSQ9W0RXVlGWAwFQfHCtmhuLozqxKpzG5KOhBZF-7ojVGcXOTlfvrE6LyQfweWphPavo8z5PffrQR5ZVzbV9W75Oa_CUr9IxRJ80i4DnUPoInY84x5V8GcJgeRtA9L48u9HR6LA_5tLHsaZ3YnboxebwSG_UkVGOZsFN3f6lktq2ZCusfgUjiVVmiPAqYTeiAtdTeBBj_rK3XHsKuOq9j_EscupPwdClPGyjhzztCEgMuYkRw2jo9FUYqbnzFuqwv6QN-6Eis2YX9WCZWe3jz6KuWvKBI8JelyngCHgivCyGSYSZ5y53vZWo_GeNMwyYpQ4ZvX8phYhgd5fekQ1Dddotv5Anmgz49jNaCkeza7xuIRd5EMWX5kaW8nCaahkBZDFMfXDdZVO7Y-YzaTEhwmHF0n1Emzq1OuTAf9HMj5fxpiRlL2KpnEyGo1N8gT_gN3mT61BRDmUHb6S0x2rb5JEmXLFQN1b42oqR3l8vJ2oWKRRF9-0ug7SU3T2cQpJurXftCoQ2Hmz7pJL9JCGXwpWOgd1ClDeC_XeBhRe3pHYbVXUBuJNTJEundsLSSWukUtCrABWUtMw7WBz_E47bOxgRhRxZOPBXRte1ErLfq19_l1VqCJDrA7Fy2-O3Jos2gASyDHlFBsoaaonrjBYrkl-f6RMoDwlhSTM1LhfojB9nCWmc8zA_UbcRzznxitCj5DMakKdZa4MTE7zMTj60McyEjP8wkn9Pg1SaAdNuD2mqqj1ZfJqo-9jajr-IfxyaV-fBsnUCXzMnr8WfIAAOZdxqABldeNGNye9hynuEqQ1Ff9UVSSZ6bGXp1lyMnfymzStYxK3_DGwS2g0ycGFtRIo6twxLIXUfNyxyBv_4P_VItvJQK-1jsVNzUDmsie-Vfglj-4fzw
mailto:https://watermark.silverchair.com/132.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAABHwwggR4BgkqhkiG9w0BBwagggRpMIIEZQIBADCCBF4GCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMQ-2RAL9U5dO4D7a0AgEQgIIEL7Yv4N9j0oSEAZSVfWPRyjU6s5cS-zFlkNnPH2kU29gyPwyxgdmFeITyYzwkf4O5-b3qypRlK86OdLURkE_-ebMnJhyoWs62eYsrqa6-pMvECkR77IhYkpfl3cauzfBhZWncMBC4kpMS_1r3tsmX-4UH0IinqBnYqS25NvD-jJOWQIlGZ1PMyw0Ycr7E5vSABB3QMk8od6xV5C6W_C16E84JVRjBpP6iWYEztTOt07K3iqgoNIvfOHiwu9Dt0uBe5lyXmjWNxPmQLlJWn35OWCzED1SeanPQ0JEYKeaP2Cp34q0lGdxOxWTsVfcTnrrl4xKHETT-9Tv4It3jaWgEXjDoYeZ-p0q_Com9QmlSxnaFe2rEBuyZFCsH14ZvaKnNHS3Esn7cQoSArTTeHoYjLr-zOQtGm9PVtCfBbT1xmfUYAPB-MeIsUuMuk4J3BOzS4wFk6SUGe_x8ezj4X_lOedE_pIa-QUg8wkaLSIo97S0hIk_x5ghFFUpCA0aSYbA6NYLYYg0_uB729xSQ9W0RXVlGWAwFQfHCtmhuLozqxKpzG5KOhBZF-7ojVGcXOTlfvrE6LyQfweWphPavo8z5PffrQR5ZVzbV9W75Oa_CUr9IxRJ80i4DnUPoInY84x5V8GcJgeRtA9L48u9HR6LA_5tLHsaZ3YnboxebwSG_UkVGOZsFN3f6lktq2ZCusfgUjiVVmiPAqYTeiAtdTeBBj_rK3XHsKuOq9j_EscupPwdClPGyjhzztCEgMuYkRw2jo9FUYqbnzFuqwv6QN-6Eis2YX9WCZWe3jz6KuWvKBI8JelyngCHgivCyGSYSZ5y53vZWo_GeNMwyYpQ4ZvX8phYhgd5fekQ1Dddotv5Anmgz49jNaCkeza7xuIRd5EMWX5kaW8nCaahkBZDFMfXDdZVO7Y-YzaTEhwmHF0n1Emzq1OuTAf9HMj5fxpiRlL2KpnEyGo1N8gT_gN3mT61BRDmUHb6S0x2rb5JEmXLFQN1b42oqR3l8vJ2oWKRRF9-0ug7SU3T2cQpJurXftCoQ2Hmz7pJL9JCGXwpWOgd1ClDeC_XeBhRe3pHYbVXUBuJNTJEundsLSSWukUtCrABWUtMw7WBz_E47bOxgRhRxZOPBXRte1ErLfq19_l1VqCJDrA7Fy2-O3Jos2gASyDHlFBsoaaonrjBYrkl-f6RMoDwlhSTM1LhfojB9nCWmc8zA_UbcRzznxitCj5DMakKdZa4MTE7zMTj60McyEjP8wkn9Pg1SaAdNuD2mqqj1ZfJqo-9jajr-IfxyaV-fBsnUCXzMnr8WfIAAOZdxqABldeNGNye9hynuEqQ1Ff9UVSSZ6bGXp1lyMnfymzStYxK3_DGwS2g0ycGFtRIo6twxLIXUfNyxyBv_4P_VItvJQK-1jsVNzUDmsie-Vfglj-4fzw
mailto:https://academic.oup.com/jnci/article-abstract/55/1/37/918502
mailto:https://academic.oup.com/jnci/article-abstract/55/1/37/918502
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2185049/
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2185049/
mailto:https://www.karger.com/Article/Abstract/44884
mailto:https://www.karger.com/Article/Abstract/44884
mailto:https://www.karger.com/Article/Abstract/44884
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2564815/

	Abstract

