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Article history: The purpose of the study was to develop a qualitative measurement for pain by measuring salivary alpha
Received 25 April 2013 amylase (sAA). In this study, sAA levels were measured in order to investigate the relativity between
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fluctuation of sAA and pain on Institute of Cancer Research (ICR) mice by injection needle as a physi-
cal stimulus. Mice were chosen as an object of experiment since mice and human have similarities in
both physical behaviour and biological behaviour. Here, ICR mice were divided into two groups; injected
by Nanopass 33 (TERUMO Corporation, 100 wm and 200 wm in inner and outer diameter) and a con-

g:{r‘:vords; trol (without any injection). Whole saliva was collected from the oral cavity by micropipette for both
Salivary alpha amylase groups. As a result, there was a significant difference in sAA levels between the two groups as the p
Psychological stress value (probability value) was below than 0.01 (p<0.01). Therefore, this is the first study showing the
Needle non-invasive method of qualitative pain measurement for minor damage caused by physical stimulus.
Mice The results demonstrate the potential of sAA as an indirect marker for pain and suggest that the present

experimental situation is a suitable experimental model for measuring pain.
© 2013 Elsevier Inc. All rights reserved.

* Corresponding author. Tel.: +81 463 58 1211; fax: +81 463 59 8150.
E-mail address: tsuchiya@tokai-u.jp (K. Tsuchiya).

0141-6359/$ - see front matter © 2013 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.precisioneng.2013.09.006


dx.doi.org/10.1016/j.precisioneng.2013.09.006
http://www.sciencedirect.com/science/journal/01416359
http://www.elsevier.com/locate/precision
http://crossmark.crossref.org/dialog/?doi=10.1016/j.precisioneng.2013.09.006&domain=pdf
mailto:tsuchiya@tokai-u.jp
dx.doi.org/10.1016/j.precisioneng.2013.09.006

	Qualitative measurement of pain by analysing the salivary alpha amylase
	1 Introduction
	2 Materials and methods
	2.1 Experimental object
	2.2 Experimental conditions
	2.3 Collection of saliva
	2.4 Statistical analysis
	2.5 Principle of measurement

	3 Results
	4 Discussion
	5 Conclusions
	Acknowledgment
	References


