
Introduction
 In animal exposure experiments, researchers look for a better way 
to simulate the same conditions of human exposure. For instance, to 
evaluate the effects of cigarettes in human tissues and systems, some 
machines were created to mimic topography of the human flow [1]. 
However, these machines have a high financial investment and are not 
suitable for narghiles, a device that has become popular worldwide, 
especially among young people [2]. It has been proven that narghile 
smoke presents a high amount of toxicants and carcinogens, however, 
the false belief that it is not so harmful as cigarettes and the lack of 
government control strategies contributed for a fast spread of the use 
[3,4].

 As only few studies have reported new methodologies to simulate 
breath topography during the use of narghile, we have developed, 
based on an existing machine with high financial invest, a new low-
cost dispositive to submit mice to narghile smoke, supporting the  
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accomplishment of new scientific researches with affordable budget 
[5]. In this short communication we would like to present a low-cost 
device to submit mice to narghile smoke.

 We confirm that all procedures performed with the animals were 
in accordance with the ethical standards of the institution which the 
studies were conducted: Itajaí Valley University, Itajaí, and Santa 
Catarina, Brazil – permission number 063/17. 

 For the experiment, a chamber was constructed with a glass lid 
sealed with silicone and with a 4mm diameter orifice for allocating 
a silicone hose. The glass chamber was connected to an electrical 
suction machine with a manual flow control which is attached to 
the narghile apparatus (Figures 1A, B and C). The animals were 
exposed to one flow of smoke for 2 two seconds, interspersed with 
58 seconds of fresh air, totalizing a session of 30 minutes. The time 
of exposure was based on a recently published study that evaluated 
cardio respiratory effects of narghile smoke in humans [6]. One flow 
of smoke, according to Beirut method, equals to 530 ml of smoke, so 
the cumulative total smoke per session was 15.900 ml per session. 
According to the literature is the average that a human being aspires 
in a session [5-8]. It is assumed that within this period, the difference 
in quantity of smoke applied to each animal inside the chamber was 
negligible. The electric suction machine was adjusted to result a total 
volume of 530 ml as Beirut method preconizes. Using this type of 
system, it is possible to work with more or less animals; however, it 
would be necessary to recalculate the volume of smoke according to 
the chamber size and methodology used.
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Abstract

 As only few studies, to date, have reported new methodologies 
to simulate the flow of human puff topography during the use of 
water-pipes, we present - based on an existing machine produced 
with a high financial investment - a new low-cost simplified device to 
submit mice to water-pipe smoke, supporting the accomplishment of 
new scientific research with affordable costs.

Figure 1: A: Device; B: Device in operation; C: Sealed chamber with smoke; D: 
Histological section of tongue showing the presence of mitosis (arrow) in the epithe-
lium; E: Histological section of trachea showing squamous metaplasia (arrow) in the 
respiratory epithelium; F: Inflammatory cells in the connective tissue and between the 
muscle fibers. 
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 An important aspect of using a whole-body exposure system 
in animals exposed to water-pipe smoke is that there are several 
methodologies which can be developed according to the objective of 
the study. Examples of possible future research include: hemogram 
analysis evaluating nicotine doses; presence of carbon monoxide; 
identification of multiple toxins and carcinogens that may be 
present in the bloodstream as a result of waterpipe smoke exposure. 
Furthermore, clinical and histological evaluation of organs (such as 
tongue, trachea, esophagus, lung and liver) and cardiorespiratory 
effects are other aspects that may be possibly considered for analysis 
in animals. 

 This type of system enables the use of a bigger or smaller number 
of animals; however, we reinforce that smoke volume has to be 
recalculated according to chamber size for more precise results and 
a closer approach to simulate the flow of human puff topography. 
The development of new methodologies with affordable costs may 
lead to increased research activity and advance the knowledge of 
health professionals. This way, they can alert the population about the 
dangers that harmful habits may cause and comply with government 
regulations regarding this type of smoking devices.
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