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Evaluation of light scattering and absorption properties of in vivo rat liver using
a single-reflectance-fiber probe during pre-ischemia and ischemia-reperfusion

Yamamoto, Junji
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To evaluate usefulness of diffuse reflectance spectroscopy for characterization
of viability/microstructure of tissues, we evaluated us’ (reduced scattering coefficient), ua (absorption
coefficient), St02 (tissue oxygen saturation), and the reduction of heme aa3 in CcO (cytochrome c
oxidase) of in vivo liver tissue using a single-reflectance-fiber probe with two source-collector
geometries. We performed in vivo recordings of diffuse reflectance spectra for exposed rat liver of the
1schemia-reperfusion model. Significant increases in ua(605)/ua(620) during ischemia indicate the
reduction of heme aa3, representing a sign of mitochondrial energy failure. The change in us’ at NIR
wavelength region during ischemia might show morphological changes in the cellular and subcellular
structures induced by the ischemia. The results of the present study indicate the potential application
of the current DRS system to evaluating the pathophysiological conditions of in vivo liver tissue.



CT
(SPECT)
100%
2
PC
1
6
6
10%
Computer

Fiber

connectar 9\

Center incidence

Saline

Live\ //\

Halogen lamp I//_

Light source Inwivorat liver

500nm
Rc Rs

800nm

Hetlectance nber probe

Intralipid solution

> —

Reference =alution

Rc Rs pa

Ac and Ag
() Hs'(A)  pa(2)
Ha (2)
HbO
Hb

Ha(24)=Crpo X uno (2)+ Crp x &1 (1) 2)

c- £ ()=
30,
StO,[%] = — 8o 100 - 3)
CHbO + CHb
Ua (A)
&nbo(A) EHb(l)
)

:ua(ﬂ’k): aHbOXSHbO(lk)_l_abegHb(ik)_‘—aU +e(ﬂ‘k)
8o aHp B9 &) A

Apo b
Ha (A) &nbo (A) &np (A)

Civo  Chip

Aypo  AHb

StO,[%]= — o

Qppo T Ayp

x100

C heme aa3

heme aa3
heme aa3

ta (1)

620nm heme aa3

heme aa3 605nm

605nm  620nm

heme aa3



605nm
620nm Ha
(605)/ 5 (620) heme aa3

Wister 12

O -chloralose (50 mg/kg)
Urethane (600 mg/kg)

90%
30
60
100%
R(1) R
500nm 800nm 30 160
5 5 30
60 60
us’
A a (D
* 2
Unpaired t-test P <
0.05
6 Ha
530 570 nm Ua
Ma 500,

530, 570,584 nm

500, 530, 570, 584 nm

Ha (P <0.05)
6
30 700 800nm
(U g (P<0.05)
500, 530, 570, 585
nm M
(P<0.05)
1o (605)/115 (620)
30

10

500 600nm

500, 530, 570, 585 nm (  2(a),

3(b), 3(c), and 3(d))

A=500 nm

60 30 100 120 140 160
Tims [min]

€0 30 100 120 140 160
Tims [min]

@ %,
E 5
E‘ o E‘ o
g o 20 40 i('.“:;‘.“‘:](‘ 120 140 160 g o 0 4 i['.“:([‘."|:](' 120 140 160
2
S0,
2.09+1.31%
46.10+12.89%
45.86 £11.95%
S0,
Ha(605)/12(620)
(3
heme aa3
2.2 ||i i
20]i!

a

12.(605)/z2 (620)
-

a
-
=

1.2

-
o
"

0 20 40 60 80 100 120 140 160
Time [min]

3

500, 530, 570, 584 nm

Ua
30,
1a(605)/112(620)
heme aa3
500, 530, 570, 584 nm s’
La 700
800nm s’



s’

1
Sharmin A, Maejima S, Kawauchi S,Sato S,
Hinoki A, Aosasa S, Yamamoto J, Nishidate I.
Evaluation of light scattering and absorption
properties of in vivo rat liver using a
single-reflectance fiber probe during preischemia,
ischemia—reperfusion, and postmortem. Journal
of Biomedical Optics 20(7), 076010 (July 2015)

o
YAMAMOTO Junj i

40342654

@
(SATO Shunichi)

90502906

(KAWAUCHI Satoko)

20506505
(HATSUSE Kazuo)

40082284




