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Forgq?ic diagnosis for heatstroke-a search for useful biomarkers by metabolic
profiling
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To search for biomarkers of heatstroke, we demonstrated by GC-MS/MS based plasma
metabolic profiling that various endogenous metabolites changed with elevated body temperatures in
heat-stressed animal models. We detected 72 metabolites, of which 18 metabolites (9 amino acids, 6
organic acids, and 3 monosaccharides) were found to be statistically correlated with rised body
temperatures. These metabolites had a relationship with the energy productions. In addition, in order to
understand the effect of postmortem interval (PMI) on those metabolites in plasma, we investigated the
change of metabolites with time after death towards the future forensic casework. As a result, we
constructed a PLS regression model which could successfully predict each PMI.
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1) PCA(Principal component analysis)-UV
scale
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1] Ellipse: Hotelling's T2 (95%)

2) VIP(Variable importance in the
projection) score plot

VIP>1.2

VIP>1. 2 7> Kruskal-Wallis test (P<0.05)
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3) PLS(Partial least squares (or
projection to latent structure)
regression model



Actual time after death
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4) Validation study

No. agecfu:;;lain}i) predictive time (h)] Mean+SD
Vi -0.19
V2 0 -0.37 0.19+0.81
V3 111
V4 725
Vs 3 2.00 4.04£2.81
V6 2.86
V7 576
V8 6 7.15 7.22+1.50
V9 8.75
V10 960
Vil 12 1031 10.51£1.02
vi2 11.62
V13 2753
V14 24 18.20 20.70+5.99
V15 16.37
V16 5491
V17 48 46.71 48.50+5.73
V18 4387
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PCA-UV scale

o
1]
R2X[2] = 0.0561 Ellip:

R2X[1] = 0514 se: Hotelling's T2 (95%)

VIP score plot

VIP>1.2 e

e T P

(WFIEARFAE . WFTE0 8 M O IEE 12
(E 7Y

(eSS (G 14F)

)

Sato T, Zaitsu K, Tsuboi K, Nomura M,
Kusano M, Shima N, Abe S, Ishii A,
Tsuchihashi H, Suzuki K. A preliminary

study on postmortem interval
estimation of suffocated rats by
GC-MS/MS—based  plasma  metabolic

profiling. Anal Bioanal Chem. # &
. 407 (13) :3659-65 (2015)
doi: 10.1007/s00216-015-8584-7

(Fx¥R) G2 M4)

)

Sato T, Zaitsu K, Tsuboi K, Nomura M,
Shima N, Iwata M, Abe S, Ishii A,
Tsuchihashi H, Suzuki K.

Postmortem interval estimation of
suffocated rats by plasma metabolic
profiling.

9%Tnternational Symposium on Advances
in Legal Medicine

16"~20" June, 2014, Fukuoka (Japan)

@ EREEF. ME R FEIREAL AT

S, e, BRI R RS
S, B Y, AARRE—

Fy NAEETFVLIZBITAAZ AR e
N i

8599 W H RIEE 2SR EES
201546 H 10~12 H




BT LT T IFE—L (EET)

6. HFFCHHLRR

(D) Wik
$5AK B — (SUZUKI Koichi)
KBRER R « BEES - Hd%
MEEHRs:60171211

(2) W9y
e B+ (SATO Takako)
KORER R « B - HEHER
Mt &EZ=: 10530420

+# ) (TSUCHIHASHI Hitoshi)
L EBRY - EEREE - IEBEEE
MetEHZS: 40596029



