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Atlas of Diagnostic Pathology (21)
Future Prospects of Diagnostic Pathology: A Bridge Between Physicians and Patients

Makio KOBAYASHI
Department of Pathology, Tokyo Women’'s Medical University School of Medicine

Department of Surgical Pathology, Tokyo Women's Medical University Hospital

The Department of Pathology has been engaged in research, diagnosis and teaching.

Surgical pathology has become increasingly significant in the field of pathology. The Department of Surgical

Pathology operates with the cooperation of the Department of Pathology. There are two different approaches ex-

pected of pathology in present and future practice. One is to be included among the investigative fields of medi-

cal science and cell biology of the human body. The other is to remain a basic field for clinical medicine, which in

its mission, is a good partner and critic of clinical medicine to keep up with the growing demand for maintaining a

close relationship with clinical medicine. The fellowship is expected to facilitate cross talks between pathologists

and physicians, which will lead to the contribution of the discovery of new diseases and the elucidation of their

mechanisms based on morphology. Since we have archives of paraffin blocks, including over 10,000 autopsy

specimens that were accumulated in the past century, a new molecular approach described here will lead to the

establishment of disease profiles in Japan in the future.

Key Words: diagnostic pathology, immunohistochemistry, in situ hybridization, molecular pathology, accurate
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Fig. 1 Rapid Histoprocessing System (Milestone Co.)
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1. REZE ORI
ERHAT OSSR L, WRREDRRLZREL,

BEVC IR - AL FRAETIE AT O TAT (425
FERHE F COFTERERM Turn around Time) 23
HEZE L7202, BAEE 1,2 BREICERL T 5.
FREERMNCB VT D, Tif, 3 RN & THRIEERD
TR Z TTREIC§ 2 MVl 5, I EAEH L 7.
A4 L—T7Da v a—F—|Z X5 EE
ERIEFEEEH O, BFEEENS/NT 74 A E
TA1IREHIZIEOTHETH S, ZOEED, FHELL
RSN A-DITIE, % BRI R E M RED
BENTUIWBED, AdrETld, ERICEALT
Ab L, BFEEMETE ST EANERTE .
bhbhd, w4 VAM— 8 REAS (Rapid
Histoprocessing System) % i\ 72 s g BEAE A% 3
AT LARBALD, REEBEIL, ey
I— 7 OFA &7 IBAFE S B - BE & R R
ATH) BHOHEMR (JFC ) 12 & % Bl & F
Uy nRwWEeREERB IR D 5 (Fig
D). ARSI LT, EE Bk - Bilg 87
T4 VRERRIRHMTREL, IhIToliEc
HART S5 BOMBRETIH3H 5 (Fig. 2). Wi, #Y),

getn, BAOLRE, WHEEMECHEMBEZIZEE
2 S B W E T TR 3~4 B TIT ) 2 LAY

REC, ML~ ORAIFTE 27, ZoKeRx M
v, Hi3E_E A% 72 hematoxylin-eosin (HE) BEA & %
ARG, RIERBOHIZZHNIC TS T, mRNA
DRGFEDRIFTH 72,

2. BRIEMBILYE, in situ hybridization, EEEDE
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POGEEARL R L, BMECBIET A L TIT
biva. @EIE HE Za05UH S5 28 et

Fig. 3 CK19 expression of cholangiocellular carcinoma
(100 x)

Fig. 4 Histopatology of diffuse astrocytoma (HE stain, 200
x)

Fig. 5 Ki-67 positive glioma cells, less than 4%, in diffuse
astrocytoma (200 X))

Fig. 6 Recurrent tumor histology showed anaplastic as-
trocytoma (HE stain, 200 X)

Fig. 7 Ki-67 positive cells in recurrent tumor, more than
10% (200 x)

Fig. 8 pb3 gene product epression in recurrent tumor
(200 %)
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Fig. 2 Processing step of RHS (Courtesy of Milestone Co.)
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PSA oligonucleotide probe
Haplen

Tissue section
(frozen or paraffin embedded)

Hybridization using PSA
oligonucleotide probe with Hapten

1 1 1

Primary antibody

PSA oligonucleotide probe
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treatment

Detection of mRNA

| AP:Alkaline phosphatase

Fig. 9 Processing schema of in situ hybridization

MR B ETHEICHEEDOBVBMDPTREE % 5. ¥
BRgeEIL, REEME, SHE mEM, BEYE,

Mo E, PR 2 N E gD 57T 525,
AR, FERURE AVl b g e (e
) RRFESh, BE~Y——, U REROKREE
E, fmEra7) v, RIVEVRRIR DABEMEE
EFHEORBIEDTERICE W THEAEIE .

TIERmE, BMEENLTAGER, BEEORE
PEREDEE, X 5121, FNVE VZHEAKHER2 % c-
kit 7 EVEE T EOBRRET BN L THEELRE, B H
HEALAT > TV DY,

NEG IR 2 EE AL 3 B R R E OFEARCIHERF IC X 0
BREOBRLL LEE<— I —THEH L VrFF v
ik, CK7 & CK20 & DflAE b L) FHEED S
WIFEREEREOERN ST EEE 25 (BE LR
CK19 : Fig. 3). Ki-67 (DAKO MIB-1, Novacastra
MMD) &, MfaiEsEsE O M v 5, GO BLIAt
O EINZH ZHEOKIZFEB TS, LEIZBV
T, BHEBOL v K67 E#EOKVEREH T
X, SEAGETHML-FREIBRHFTHAL L SN
5. B L, BiEAERE & BEfREE T CERAI L, 500~1,000
BN 56D B R 2 EHH T 578, R FH & FHEC
MR TREDSH D Z LIEBRLZET 5.

1) JEBI  JEPEL © Secondary glioblastoma

HEWMCIREMWRE 7)) 4 — < (diffuse astrocytoma,
grade 11 : Fig.4) L & S, 1T 4% LT (Ki-
67 - Fig.5) TH o2 2 FERICEFE L. BELE
fEB OMMEIEBEME 7 1) +—< (anaplastic as-
trocytoma, gradeIII : Fig. 6) C, 1Zi#%E1X 10% %
Bz (Fig.7), & HIZEBEMBOBKIZZER p53 BT
EAVEHAL Tz (Fig.8).

in situ hybridization # (Fig.9) &, MM
T HYUE & B ORARS L OMBEIBEEZFAL
T, B ET2WED mRNA OFIELEHT 58
MWTH5b.

2) JEB FIRARFLEESE (thyroid papillary carci-
noma : Fig. 10)

JEFAMR T Cathag L IREICEHS T 2 0WER
T AT AR OREZRE TR TR S N7225 in
situ hybridization {2 & ) mRNA OFIRVFEZ S
72* (Fig. 11, 12).

TIEMMALFEORREICL Y, BEEZWICERL T
E-BEOEENIAWMICEDNODDOH A, Ll
BAETOLHMEEZEMICBETsZ LT, B2
Wi &R AR BB L, REBMICR L TEEOM
HEIAETH2 LMHIET 5. BREBIE T, Mg
EIEE TH 5 desmosome X tight junction & £ FZ
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Fig. 10 Histopathology of papillary carcinoma of
thyroid gland (HE stain, 400 x)
Fig. 11 Immunostain positive for osteopontin of
tumor cells (200 x)
Fig. 12 Osteopontin mRNA expression in tumor cells
demonstrated by in situ hybridization (200 x)

Fig. 13 Histopathology of small round cell tumor (HE
stain, 200 %)

Fig. 14 Electron micrograph showed morphological
feature of PNET (30,000 x)

Fig. 15 Immunohistochemical detection of HER2
protein
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PEEOHME LCENCEEZTH S L, melano
some % Birbec ¥k 7 & ORI BB D AR
HEDOBRELERUIBN L2 BHETRETH
5.

3) JiE Bl
(PNET)

6 B IR0 EHE O EE /NI E S
13) OFsfE R LERIALE L 7:;: 57298,
nm DOMFEG WKL & i NE & B, FEE
7z (Fig. 14).

3. AT U CEEHEBLISDEREN A F Y —
H—R&k

bhvbhOFizik, RPIChhIEI N

Primitive neuroectodermal tumor

(Fig.
100~150
Zrsh

Fig. 16 System of laser microdissection (Cell Robot-
ics Inc.)
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KAEBOR V=Y v EEM#ED, KAKO T 07+
V—AMEHRBEE LTHEEL TS, BRIC, E7LIE
LT, BBEFOZEREFOY VRS —F
HER2 # DNA LNV CEETHEIEZREL, A
gLLTHESN - Mt 7 a—F VK Z
2V T OBISERET H HER2 A OH B
MLTWE, @mlsFThiw (Fig15).

F]FﬁOD DTREREL LB LE M EEE (gastro-
intestinal tumor (GIST) IZX3 5650 ¥+ —+¥
@$%47%’7ﬁ&b<mnﬁﬁ%WﬂT%E%
A9 S M%Et(ﬁﬁm®JM®#bth
“ﬁ@% %%<@m ECEMLTWS. HFE, M
JETOEGF Lt 7% — Eﬁ%x%#mﬁﬁuﬁg
N, F74FTHRENTHEZ b, #EITHE
TOEGF Lt 7% —BInFEROMELLHAL
oz,

WIE, #HIWHRABETORBABHREL BIEMIZ
WWET A2 M2, BEEMKE AV
DNA Fv 7, w4 2707 LABEITICLY, EEHFE

MICiEEE, WIS L TV ABEMEFRHEROCBL, B
W, PEETHIMAEDETL TS

BIZFEH T REMBILFER TR L) FIR T fE

AL, BRERLHHTLZIEEBESTHH I LTk
WAz LA LEERFREICH L TE, Eol %

B3 TO DNA, RNA it L THETS 5 2 LA'E
BETHLD, kRSN L—F—<Af a0y A
+ 2 ¥ 3~ (laser microdissection : LMD) &I
LOBEORBWEREEL ZEDVHURETHS.

LMD i, SBEMEE T CHRE A OBl 2 518 =
V==X D EY, $RIT %3%E (Fig. 16) T
D, BERL—Y— LW —FTa-BLT
Y 7 by 2T = oERENS. bitbhids

Laser-beam

Object lens

Fig. 17

Cell extraction from tissue after laser-beam dissection
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Fig. 18 Amplification of MMP-2, -9 and B-actin mRNA by RT-PCR (Courtesy of ref. 6)
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Fig. 19 p53 gene mutation analysis of human glioma (Courtesy of ref. 6)

A AL LMD 2B % H VT w5 A, MR )T
EPL—H—Fx S Fr—<fraus4tLrar
(laser capture microdissection : LCM) & LMD &
THTRLZBH, BERICE, A4 F7F 2RI
TANWLEBELT, 74 V4 EICEH~10um BE
DINT T 4 AR USSR R L
%. LMD Tid, AL —F—25Hv 5, BEHC
L0 BRYE T 2RSS OMAZ A D B S, EX
ahb (Fig 17).

EBRIZ LMD 12 & 0 5F IR ER AT 24T - 7207
FEEMNT B

Ml EEORBIHEEG 5 —FOBEH ma-
trix metalloproteinase (MMPs) 1%, R X A V& &
HEAFRUEPLSHIITHEINTVE, 205 b
MMP-2 BL P MMPI iZESF R IVEIas -
VEGRETHESFF—PET, BORERERIC

MG LTwa.

T E v, 120 0OMIES (KEEE )
F—= 46 BEEES) I —< 8 F) BT L7z
R v EEMED DER L2 E vy, LMD
WX DA BRELL T, BB LA, RNA O%H
fif#ti % RT-PCR T, R\WTDNA #H#iHi L, PCR
FIC X B EREE T OBIE S PCR-SSCPEIC LY
EEREBRML, DNAFA LY My —2 2V AET
BRI #1T o7z, ZORE, BEEEORN S
JA—=i3E, MMPOZAEEICBRHFEH L (Fig
18), EEET, MMP9O OERE & MME L OMT
HBADSH 51 (p<0.05), —77, MMP2 D&l
NES (IR 130, R, R L &R RO ER &
DM CTHE% D72 (p<005). ps3BETERICD
WU, MMP-2 B & U8 MMP-9 @ % 215 %0 5 HL AT
DFER LB ERD R o7 (Fig. 19).
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R L7cSiEg M L 5 RIEDEE & RT-PCR
12 &% mRNA OFBMEN &2 =1L, pb3 EmF AT

\E, BREFRIMERLE LS IEEOBFERFEICET 5

BHRGIEHRYRMET 5.
CHDIEHNZLMD WA E, &b Tl E
WORBAT R E 2 575, T AEOMELD Sl
XN E® DNA, RNA H 5 WI3&EE ORI IEHE
MW Z PR, COREOM I Ty, EHL
BOOOMA L TRPHRESIN TN S,

4, IREBZWERBETE, VRAITX—TX2H
FREEFNC B 2 BEERIL, MoBREREDRE
FEE L I, BB TR TR EFESILEL T

5. FREZWICHT AEEERICEAL T, IhE
T MEEAER SN TE . RKETIE, BN

RIIZWH, EHLULOZAY Yy IRTTNVF =y 7
THBENOEHRIPER S Oo0H 5. LEIISUT:
FERNOI N T = a v AT AR T A S
LT, BEOBVWGBE & REZ M OREELS TTEE
b,

FAELS, VAZ<YA—Y AV ME, JREER,
Wi D CIEEMBIED 12O D < = 2 7 VOERS,
RO DEE, BRRORNERH 2K 5L
WEBTHLH. WHRZENY AT LORTHEEL D
bERGEE, DEEERENEE LT, EEORE
WKWHITTEIFDOULETHHTE LD HRBETDH
HEWVWZRD.
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