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Abstract

In this study, we investigated the effect of cinnamon on rats treated with benzo[a]pyrene. The
Investigations were performed using quantitative threshold evaluations with three different sensory
stimuli at 5 Hz, 250 Hz, and 2,000 Hz, by measuring oxidative stress/antioxidants, and using Western
blotting for components of the associated pathways. We found that no significant threshold change
could be observed after a single dose of electrical stimulation frequencies of 5 Hz and 250 Hz during
benzo[a]pyrene acute poisoning in rats. The electrical stimulation frequency of 2,000 Hz resulted in an
increase in the sensory threshold of benzo[a]pyrene-treated rats. However, this increase in the
threshold tended to be suppressed by the administration of cinnamon. A significant improvement in
the oxidative stress state was observed among the cinnamon-treated rats compared with the benzo[a]
pyrene-treated rats. The western blot analysis revealed that the decreased expression of
myelin—associated glycoprotein (MAG) and the increased expression of cytochrome P450 (P450) 1A1
(CYP1A1) in the benzo [a] pyrene-treated rats were inhibited and increased upon cinnamon
administration, respectively. However, there was no significant difference between the groups in
terms of the expression of myelin basic protein (MBP). Administration of 3 mg/kg cinnamon, which
was effective in benzola]pyrene single dose rats, slightly improved the sensory threshold, oxidative
stress state, CYP1AIL, MBP, and MAG protein expression in the rats exposed to benzo[a]pyrene for 2
weeks, but with no significant difference. These results indicate that the administration of benzo[a]
pyrene may lead to paresthesia by causing demyelination due to its toxicity on A fibers that transmit

Corresponding author : Min-Chul SuiN

Laboratory of Neuroscience, Kumamoto Health Science University, Izumimachi 325 Kumamoto, Japan 861-5533
Tel : +81-96-275-2111 Fax : + 81-96-245-2175

E-mail : karosu94@kumamoto-hsu.ac.jp

(97)



156 i

e

13206 %

tactile and pressure sensations. In addition, the administration of cinnamon may also improve
paresthesia by suppressing AHR activation and oxidative stress. However, it has been suggested that
the effective intake concentration and duration of exposure to cinnamon may differ depending on the

duration of exposure to benzo[a]pyrene.
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Fig. 1 Effect of cinnamon in benzo[a]pyrene single dose rats by using quantitative threshold

evaluation

Sensory thresholds were measured with 5 Hz (A), 250 Hz (B), and 2,000 Hz (C) sine
electrostimulation. The four different electrostimulation frequencies that we used in this
study can stimulate A fibers (2,000 Hz), Ad fibers (250 Hz), and C fibers (5 Hz). DW,
Distilled water. Ben, benzola]pyrene. CNM, cinnamon. NS, no significant. * 3k, P < 0.01.

%3k sk P <0.001. Mean = S.D. n=6.
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Fig. 2 Effects of cinnamon on antioxidants and oxidative stress in benzo[a]pyrene single dose rats
The mean levels of serum d-ROMs (A), BAP (B), and Oxidant/antioxidant balance (C).
DW, Distilled water. Ben, benzola]pyrene. CNM, cinnamon. d-ROMs, Diacron reactive

oxygen metabolites. BAP, Biological antioxidant potential. NS, no significant. * % P <

0.01. Mean = SE. n=6.
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Fig. 3 Effects of cinnamon on the expression of CYP1A1, MBP, and MAG protein in benzol[a]

pyrene single dose rats

The mean levels of CYP1A1 (A), MBP (B), and MAG (C) protein expression. The white bar
indicates application of benzo[a]pyrene. The gray bar indicates application of cinnamon.
CO, corn oil. DW, Distilled water. Ben, benzo [a] pyrene. CNM, cinnamon. CYP1AI,
cytochrome P450 (P450) 1A1. MBP, myelin basic protein. MAG, myelin-associated
glycoprotein. NS, no significant. %, P < 0.05. % * P < 0.01. Mean = SE. n=6.
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