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Changes in salivary protein levels depending on the stress load
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Summary The saliva contains blood-borne proteins and is thought to be a clinically important
specimen. Since the saliva can be obtained non-invasively, we aimed to determine if salivary
proteins can be used as a novel stress marker. We focused on stress in educational settings (classroom
learning) and used the Uchida-Kraepelin and Synthetic Personality Inventory (SPI) tests as stressors.
Saliva was collected at different sampling points during these tests. We analyzed whether changes in
salivary amylase activity, level of cortisol, which is a stress indicator, and protein composition
were associated with the stress load. The results for the Kraepelin test were as follows. For load (1),
amylase activity was increased in samples from three of seven subjects (43%), and for load (2), the
cortisol level was increased in samples from four of seven subjects (57%). Furthermore, analysis of
SDS-PAGE data showed changes in 19 protein bands over the course of the test, which indicated that
protein bands in the saliva changed with stress. Thus, these results suggest the presence of novel

proteins in the saliva during stress.
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Fig. 1 Flow chart of the sampling method.
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Fig. 2 Changes in salivary amylase activity and cortisol levels during the Kraepelin test.

2-1 Amylase activity
2-2  Cortisol levels

The rate of change at each sampling point is calculated by defining the value before the stress as 100%.
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Fig. 3 Changes in the SDS-PAGE pattern for salivary proteins during the Kraepelin test .
3-1 Group with changes in stress markers.

3-2  Group without changes in stress markers.

— 177 —



£

4) Py R AP Ik oTESRIKY
INTIEIN Y RO

AN VAR —H —HIZZEALDS L S T 4 41
DITBOFGEN L7z 2Ry BN Rizow
T Fry b A M) =2 & )RR % Rk 7,
B O E &% 100% & L, FHZEEL K

FE M S N

DTT T 7L L7 b DEFig 4128 L7ze A7119
KOG IS0 Ny BB NIZH, £
DY B, BALED 2 ML 728 LN BN
> Nigy > RO (113kDa) . 73> K@) (105 kDa) .
N FA (35 kDa). /N> F@ (14 kDa), /8
F® (12 kDa), @ /N> F (11 kDa) @ 6 AT

Subject _,_
Fig. 4-1 8005 ~-1:113kDa
-&2:105kDa
= --10:35kDa
< —17:14kDa
g o —18:12kDa
< -+-19:11kDa
S
s
£ 400 A
o
200 H
0 T T T T ]
Before load During load During load After load After load
O] @ O] )
Saliva collection point
Subject
Fig. 4-2 )
110 --5:60kDa
100 - -4-15:17kDa
g
o
E 90 -
"]
g
s 80 -
=
(S)
70 A
60
50 T T ™ T )
Before load During load During load After load After load
@ @ @ @
Saliva collection point
Fig. 4 Rate of changes in protein bands for the group showing changes in stress markers.

4-1  Group with more protein bands.

4-2  Group with lesser protein bands.
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