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Targeting Raman spectral information and its application to faster Raman imaging
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In order to improve the efficiency in Raman microscopy, which is useful for
the assessment of biological specimens, the necessary information depeinding on the analysis target
was investigated, and the output was aimed to be applied for the fast Raman microscopic imaging.

In the analysis for fatty liver models, it was shown that the Raman bands attributed to retinol and
lipid helped the detection of the liver steatosis in an early stage. And in the analysis of a human
thyroid cell lines, the possibility that the intensity contrast between Raman bands of reduced heme
and lipid enables the discrimination of those thyroid cell types.

A part of the results was presented at domestic and international conferences and on an academic
journal. Also, a Raman microscopic system enabling faster imaging by limiting the Raman spectral
information to be detected was under development.



B XL C—19, F—19—1, Z—19 (@)

1. AFZEBRAE 4 FI D 5

(1) AEWREL Oy oL AR B & JE Y CIIET 5 2 L O TE 5 T ~ VU HGELIARIE T,
PRI RCE BRI IT D AZ A — Ry — L LTOEENHHRENTE R, BV
HERMZEST L ZENFOREDO—D>Th o7, HOBELERICBIT 5 T~ U HELORhERN
BWZ EICERT S Z 08I, 7~ CBELBMBI O B OHE FIED TRICE » Thx 122k
ENRENTEE, —fHlE LT, T4 v EBMD T~ HELBEMEE1,211%. TEREMRA v M E
EHDIZ R 400 5L Lo @Rt % TRl U, MR &R O ML PN/ NS B O B RE-O M i 4E it
BT D MRNDE ORRLIETENRE 7 EOEEREB I A O NTE[B8l, L LR s, Mgy
<P 0 72 CIi < R & B Yo~ — 2 OHEFAM & el 42 & 2 ORIERE ITKRE LT
BHLL LKL . T~ U EELBBIE O EZRIZIZ I 5 R 5 %ER RO LD,

(2) T~ UEELBMIE TR T 2 A7 MUERZNIE B ICIE Uik 3562 L T, 20
NEHEZ S DIZHETEDHLEEZOLND, MEEZIZIUD ETHEMRAEIO T~ AT FL
ZRIET DES. — AT E CHUS AT RE 72 e KBR O I 2548(500 - 3000 cm! 72 E)NZED T~ >
AT NVERBRHT D, L LR E, < O5AIZB W CHIE B Z KT 5 7 DI
HI I 20— IR b D EE 2 b, Bl & L TERD BRI &2 7= iR Bz oW
RFEEDT DAV A5 - TIE 100 el FEEE O EIR D T~ o 227 ML E R LA TH 90%
PLEOEMEC2FEO e MILIRE MR O XBINRECTH D Z ENEIESN TV D [4], #
HT 27~ AT MVOREEBIAREST 5 2 ERARETHIUE, A7 FLoltFlHizEs
WT—EIZRHTE DAY MLVOREEESCT Z ERAREE 20 . 7~ UBELBAIIE O RIE
DELRDLEHINEIRT L EEZZ D,

2. WHEDOEB

ARFFETIX, EERORIE B A2 e RICHIE I AT S VIERE Bk, £ OREICKBR S8 5
ZE TV UHELEMIEOmELE XD Z L2 B E T 5, WIESEF & LT, IR T VR
Zxtg & L RBYIEN b o, BXOEEED v b RURRAIIRE 264 & U 7= fE) 5 2
KEE L, TNZENOBNEERT D72 DICKIKBLER AT MAFERERG L, ZOfERIC
O XA EHME & T~ A A= T O EE L ~DE G B REET D,

3. WHFED ik

() BEFO T A EEMT < U BEBREE 2 VT IR R 7 Vel L o e b
FURIRMIIAR D T <= o A7 MAVIIEZATV, DT~ T =4 =22 BT 5, LR
BET VAR E LT, IBEZ 1 ~1 4 ARG LT v M2 b iH L2z v~ ) [
ELE, 7744 b= T H LR ZHEICHW D, £ot AR, 8k
Be. UENE . Ry UE. FLERRE. BEESREHOROMIMAM 2 £ L E B LICRETE L C 4 8 RpfikEsE
LIERICEZSLEEFWEZTO, BoN T~ T —F_X—A 21, £ RHEViI Lo
et & MRRAHIBNCE T 5 T ~ v AT MUERERET D,

2) BEFEOT A EART <~ CHELBRERICIRIDE 2 S E AL 2otk 2l IA L, ERET
BESNT v AR MIUERO B RIS ET 5 2 & TIREOEE(EA TR L 521k
HIRIAM Z < LB A AT 5,

4. WFICERSE

(1) HFREVHEREMET AN LELNIE T~ A7 FMLOIT T, BEEHED 2 513 ENE
Wi ERET D870, T~ AT MUV ETIREIZRESND 7~ /30 K (2, 854em™) DIRE
DOHEEIME, ZOT< N\ RICL > THIBEIN 7~ U BELRICKE T IR OB X
S THER ST, FRICHREEHEER 1 ~ 3 BICB T 2 IRIHMEB R OFT /IO TIL, fERkOpE
FHIFIEME e R0 ¥R Tl B NEE T H - MU MENTE b 7 ~ o BELBEIEIC
FOBHTEZ EMEES Nz, £72, VF /= (EXZ I A IZRESIND 1,588cm @
TN REZORESAESRT HZ LT, BB RNV TR S v = u MBI
IFFIBIZ ERE Z N T E LT — VR Cid e <. BB EFAERIC L 0 HEBL L 7= BN
ThdrZEtbbrro=(K1), HiEOEICEMICIR I D LT — VTR O R L7 &
WAEVERT D Z L3 b T a3 6] AW CTITNEE R B OWmRE TH 2 OIEER E Z
/5 ZENmREnTe, fERE LT, R REME T V235 & Ui 7~ BGELBRIRE Tl iR
BIZIRIE S5 2, 854em ! & e EE ) B IEN &AGEHIZ & DG O BERERY 72 78 & S0 12 2.
SIv, Mx T, LF /) —LZIRB S5 1, 588cm™ & Eoik ik b R B B4 5 = & THIEN
(LRI T DIENIR OFEREZ L0 EMICHBT CEX 2 Z LB RSN, AR D — % |
ENA D ¥k OGRS [6] CORKREITR T,



EERIGHE FERFR4GEE(1 B)

X1 BEERELZTZ Y NBIOEMEZ 1 BB L7277 v b2 o L72AT
DA~V CEEG R O T~ U, BEB IRV TF ) — L OomITENEN
2854cm™, 1588cmt DT = L N REGEE % FLIZ PSS S 7z (B R IR O 75 A
BRI 1680cm DT~ 3y REREEICHS S X VR BO A b ER), #
WASREE T LIRS & LT ) — L OB —E LTV B DR L. ISR
fEET LV CIIMEEAE L BOATIEROEHEE LT ) —LOMEKBR R LD, b
FLIR £ 532nm, FREHFM] bs/spectrum, A 7 —/L23—|% 50um,

(2) b FEURBSIEED S B L2 T~ v AT M VOSENT Tl B OHTIC X 0 K FEHE
BRD A N VIEHR ORI 21772 o 7o 5, MIREEIIC s 1T 28 e~ A (Ficv h o
L) R EIng 7~ R (7T49en™) EIREIZIRIE S D 7~ /30 R (2, 854em™) DR JE %t
e Epsy &35 REEIZ Ko CTHURARIER B R ark & BRI iakk GERaE . Ro(biE, #
KRl FLEENE) D T~ v AT ROVEE (BHBERRIZ D& >4, 000 A7 RL) BB CE D Z LM
IRENTZ, BIAANLDOT U R ROBHDHWVNIRED T~ N\ ROREEHS ETDHR
BERL, MM FE ) D DT T~ v AT RVEED B TIXRFLELL EOSSBEN S S
MOTEIND, W T~ N ROIFEREEDE TCERT L 0ERITH D &M LT, A%
I OWTIE, BUERSCORMEEE R 2D T 5,

(3) ZELABIAT T < U BELBASEORE TIL, BEFED T A VERT T ~ L BELIEMEE O %
RICTVHN~A 71T —F 34 A2 (DMD) AT Z LI KW BN OZE L 21T - 72,
FIZ DMD (231 A AR NEDEIFTIC L 0 FhE Yok E N RELL EICHAT 5 2 E3bob | 5l &k
N ROBERE L LI L DU E L ED TV D, DD 212 U & 2 BB DL 8E S
DHFFEFOEAIEE LTI, FES OS8R BIR BB OZ D2 L0 o A
FTAKIBIZEN, ZEABIAR S < BELBMBEORRIER N E LT,

< 5| ik >

[1]K. Hamada, K.Fujita, N.I.Smith, M. Kobayashi, Y.Inouye, S.Kawata, “Raman microscopy
for dynamic molecular imaging of living cells”, J. Biomed. Opt., 13, 044027 (2008)
[2]A. F.Palonpon, J.Ando, H.Yamakoshi, K.Dodo, M.Sodeoka, S.Kawata, K.Fujita, “Raman
and SERS microscopy for molecular imaging of living cells”, Nat. Protoc., 8, 677-692
(2013)

[3]7J. Ando, A.F.Palonpon, M. Sodeoka, K.Fujita, “High—speed Raman imaging of cellular
processes”, Curr. Opin. Chem. Biol., 33, 16-24 (2016)

[4]Y. Kumamoto, K.Mochizuki, K.Hashimoto, Y.Harada, H.Tanaka, K.Fujita, “High-
Throughput Cell Imaging and Classification by Narrowband and Low—Spectral—-Resolution
Raman Microscopy”, J. Phys. Chem. B, 123, 2654-2661 (2019)

[5]H. Senoo, K.Yoshikawa, M.Morii, M.Miura, K.Imai, Y.Mezaki, “Hepatic stellate cell
(vitamin A-storing cell) and its relative — past, present and future”, Cell Biol. Int.,
34, 1247-1272 (2010)

[6]M. Takemura, K.Mochizuki, Y.Harada, A.Okajima, M.Hayakawa, P.Dai, Y.Itoh, H.Tanaka,
"Label-free Assessment of the Nascent State of Rat Non—alcoholic Fatty Liver Disease
Using Spontaneous Raman Microscopy”, Acta Histochem. Cytochem., 55, 57-66 (2022)



1 1 0 1

Masashi Takemura, Kentaro Mochizuki, Yoshinori Harada, Akira Okajima, Michiyo Hayakawa, Ping 55
Dai, Yoshito Itoh, Hideo Tanaka

Label-free Assessment of the Nascent State of Rat Non-alcoholic Fatty Liver Disease Using 2022
Spontaneous Raman Microscopy

ACTA HISTOCHEMICA ET CYTOCHEMICA 57 66

DOl
10.1267/ahc.22-00013

2021

Kentaro Mochizuki, Masashi Takemura, Yoshinori Harada, Hideo Tanaka

Assessment of lipid droplet formation and retinol depletion in nascent state of liver steatosis by Raman microscopy

JSH International Liver Conference 2021

2021

2022







