618.19-006 : 616-008.9-092. 18

LB EE O BMEMEMMLF IR

5

B XK £ B F &£ o

]
wc*

MILAPEENE TAREE (8 NGB BIE, MrhR %)

REBEE  JE

(RFI40421 A 5 B3ZH)
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AfRICO &> SEADARBERIC DT 8 ED
FikEBEREEzREL. BIRCAR T < 6
SHiE 0 Warburg-Dickens OB L T
X Glucose-46-phosphate dehydrogenase (G6PDH)
%, Embden-Meyerhof DEEgICE] L TiZ Lactic
dehydrogenase (LDH) AR L, IFKMGET 0
+ TCA cycle {€B L Ti% Isocitric dehydrogenase
(ICDH), Suceinic dehydrogenase (SDH) §(f Ma-
ic dehydrogenase (MDH) %, 7 I /ERRIHCE
L CiE Glutamic dehydrogenase (GDH) 7%, J8HE
KH1CE8 U Tide-Glycerophosphate dehydrogenase
(a-GDH) % ¥ p-Hydroxybutyric dehydrogenase

£ 1 K
) ‘ glucose
neutrgl fat o= X-Edycero-

phoaphate i
7 glucose-G-pliciphate
A=GDH—>
&——B&PDY
tricse ‘phuﬁpht- ==Peontone Fhosphate aycle
=hydroxybut.acid
1 LK

pyruvate ———= lactete

Hég-tyon

-ketonle geid ————=scetyl-Coi

I

.:ﬂle" TC A cycle ’n

fumarate iso-citrate

Sp——>
muceinate

—
toglutarate

i

glutenie acid

(8-HyDH) ##% 1, KIS FT B 2 3¢ 1
U, RIREREORESBIC >N TEEST O,

BIE RBHE

BIAR & BRI SRS A A TR L, ZBIKT10
SRR, PDITICGRERT 2 HRIGHEFTTI7°C, 30
SEATE XSk, KREL, dvel T EEE
FERANVY LHAERFT K. HNBHhE CEEEE
VMRFRUOARS 7 4 VHYIFREBAT FEV Y vex
¥ VRAGTOREMEBENREZRICHE L.

T H2 ORISR DV THRET 5.

1) Succinic dehydrogznase: M/5 sedium succi-
nate 5cc, M/10 phosphate buffer pH7. 6 5cc, Nitro
BT smg/3cc écc, aq. dest. 10ce )

2) Malic debydrogenase: 1 M sodium malate
5ce. M/10 phosphate buffer pH7. 4 10ce, Nitro BT
5mg/3ce 3ce, 100% DPN 2. 5mg, M/10 KCN 2¢e,
M/2 HCI 5 trop

3) Isocitric dehydrogenase: M/10 sodium isocit-
rate 4cc. Veronal buffer pH 7.4 11ce, Nitro BT
5mg/3ce 3co, 10095 TPN 2.5mg, M/100 MgCl,,
M/2 MnCl, 2cc

4) Lactic dehydrogenase : M/2 sodium lactate
4cc. M/10 phosphate buffer pH7. 4 10cc, Nitro BT
5mg/3ce 3ce, 100% DPN 2. 5mg, M/10 KCN 2cc,
M/2 HCI 2 trop

5) Glucose-6-phosphate dehydrogenase : M/200
glucose-6-phosphate écc, Veronal buffer pH7.4
17¢ce, Nitro BT 5mg/3cc 4.5cc, 100% TPN 7mg,
M/100 MgCl; 3¢c, M/2 MnCl; 3cc

*RRKOBER, W20 BAREARUBE B ANHELICRTRE L)
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é) Glutamic dehydrogenase : 1M sodium gluta-
mate 4cc, M/10 phosphate buffer pH7. é 11cc, Nitro
BT 5mg/3ce 3cc, 100% DPN 2.5mg, M/10 KCN
2ce, M/2 HCN 5 trop.

7) a-Glycerophosphate dehydrogensse : 1M
sodium e-glycerophosphate 4cc, M/10 phosphate
buffer 11cc, Nitro BT 5mg/3cc 3ce, 100% DPN
2.5mg, M/10 KCN 2cc, M/2 HCI 5 trop

8) g-Hydroxybutyric dehydrogenase: 1M sodium
g-hydroxybutyrate 4cc, M/10 phosphate buffer
pH7.6 11ce, Nitro BT 5mg/3cc 3cc, 100% DPN
2.5mg, M/10 KCN 2cc, M/2 HCI § trop

ZBRE HIEHBHB AT difromazan DFGIT
WUHBEETS.

gEllE XRAE

1) Succinic dehydrogenase (SDH) {2\ T :
EEARCOVTR 2 ORE LRI hEETIERE
OFEEARL Figl), HERER, EERE i
ZRBEOEELTR L. SRELIOVTIE, B
A TRICHY T 2 BALicEREN OB S SN,
MR EBAICERBASSHEL, 2KELT
FEROERKER L Fig2). AFERICEVTE,
BRE LD PP L IciEEERL 2D, MigE4
OEMAHRACETERLU.. MEREBLAER
HTehy, —PRERRICRERNEEZRNTEET
ol

3. BEFEIC DUV T i lobular hyperplasia, duct
epith. hyperplasia J37¥ blunt duct adenosis ‘Gt
ZEHEEE OE M AR Figd), blunt duct
adenosis THRINHE L L EBIEOREEL R T IAL
TRAEEOEMERLUIH, EL (BRROHES
AL, EEORELU B TIERIRETL, $
EFENEBREOEEERL. RO TRERBEDN
MR AR U BRTIR, £ OERERBAIIK
LY ELILEERA SR,
B cREECREEE, WM TITEEIER
BEDEMEER L. duct papillomatosis C i h%
ENESEOREMAIR UIcAs Figd), ¥ il
ELSEFIORE, MoRBMERUTERES
EZLONBZERTIE, EHOKBERIENICH
1z, cyst TRINZVHOTRHDEED EHER
L7cds, K&72 eyst TEEMRORFEERLLL
WAL TIRER BETEBRFH T Hof.
epith. TIZBREOEMERL 7. HIMEICE T B

sclerosing adenosisD

apocrine

EHERRE, FEARCET 50 LRAUITITER
DEBERTEETH O,

BERETR ERICHSENESGED, WHICK
MWTHEEFEREEER L.

AHAFE TR ERICRETTETEED, WMHEiCK
FISIEMEER L.

BT EBOTIE papill. tub. carcinoma Fig7),
comedocarcinoma ;¥ lobular carcinoma Trh&
B TYE®E D% %, scirrhous carcinoma Figs, 6)
TRHEENEFEDEK 2R L 2. medullary
carcinoma T{3 75 i3 BHIC 755 LT LiEH %
RU7c. BEAOHREHEICER OELBE R
fo. =i ICERROTLET, SREOEY &
HE, BESOBRRELRTHATR, EERES
DOHE[MERL, EREDOHALDOEEHREEIET LS
M TREEZKBH L (RN TS, BEORK#E
ZRUE. EEEEcIC VTR, MRERCE
L-BXBNREEHRICS 2 BERNEED, R
¥, X AE—-LIHERU, LEOHEEE
RE—MBCBET, EEESEIERLLESKEFRD
FRAAERI I pDI,

2) Malic dehydrogenase (MDH) iz T :
EEARTHIRE KU AE LRE EE Figs) I
EhEEoEEERL, LEHR, HEEERSD
FRREDOEHM AR LIz, PREHORTE L IEAT
i3, MBI OO THEOWBALICHEY LGRS
U, MEBGCT  RIFRLVLE OHBa %Y, Mk
2KELTIAREREE L. MERERICONT
REMOENE, SERRIUIGESTRIRICEED
EWERL. .

BAMAEIC DTl lobular hyperplasia Fig?) i
hEETVEEKE D, sclerosing adenosisDEHTEHAR
¢ duct epith. hyperplasia } 7 blunt duct aden-
osis Figl0) TR>EEOIEEERL . duct papill-
omatosis TXEEDEMERL, GEROBERIE
BHTHY, BRELRTBATIES DICHELAE
MeasR Lic, cyst TRIVEEOEMWARL, BB
MlEsEEERL L ER TR, RGBSR
%75 L 7-. apocrine epith. TidiEkIBRETHOR.

MERE TR LRchSENERED, MECE
BB SR OER AR L.

EMAETIH ERICEED, MECBRENEDS
EoEEERLE,

% T2 pepill. wb. carcinoms Figll) KU
scirrhous carcinoma T ESEOE LR
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L7238, duct papillomatosis D EHALL /2 &35
AONZ TR, 2ORIBLELTE K ICREDTE
#4R L 7-. lobular carcinoma D, comedo
carcinoma {Z 1% fF®, medullary carcinoma T
RPFENEEEQCEEER L. LBECMEMRE
F TR, SRR CBIERRMEIC
BEFDFEMEAR L 7242, scirrhous carcinoma Tl
—BhEEOFERERLI.

3) Isocitric dehydrogenase (ICDH) {T2\NT :
EEAROKRE LR IZHEE Fig12) EBEODRE
4ARL, AELRRIBEOEEEARL, KEBEHR
KOWTHRELE. KRMAE LRICAEROER
ZEDIz. MERBETERBIEELR L /0,
—BMICERMEARICREDEEERL .

FLBHEICOW T lobular hyperplasia, duet
epith. hyperplasia %7} sclerosing adenosis it
hEE X O RELIEE T CRi4DENARL, blunt
duct adenosis THEFHERED, duct papillo-
matosis TIRPEFEDOEREERL, AimEEERLL
1 BITIIEEDIEREAR LT, apocrine epith., cyst
TIREBEDELAR L7208, K& eyst TEEOD
ERL A TIREIL & SICES LBE R EEER
L7z, WHEBELTHRBALBETHY, —HRE
MRS IS IR BT IE AR L, EEALR
DEEICH L THERDEZ L OK.

BMRETE LRICHEEDOERARL, HET
iHRHETH . ‘

ZHAR TR ERICHEIERIEPEEDELERL,
ME CREBBHEBETHE D/, .

HECTR—McEIEZ 5E b EOEAIZH
Wit <, papill. tub, carcinoma, scirrhous carcinoma
TEBE X D#%5ED, comedocarcinoma Figl3) T
%1 D, medullary carcinoma CTEEDEMERL
fo. MEMERTCIRIZEAEBBERELEERL M
papill. tub. carcinoma J%7¥ scirrhous carcinoma
THALER, BEFRRICBEDEI M.

4) Lactic dehydrogenase (LDH) {2 T [E
BRRTIR BE LR BE O AR L Fig14),
FERENICER, ARoaHRBERE LTED NI,
DDOEMDIET T 2HA T2 SDH LHUL AER
OEHEEL:. ABLRTRBEERICKLTE
OIEIPPHIE L, DEEOERERL. ME
HEL TR, REER, BERERUE
WA BET R EEOEMEER U, INE
RS SR NN BRRICTE LD ZR B B S g

ot

FBMETIZ lobular hyperplusia, duct epith.
hyperplasia, blunt duct adenosis Fig.15), sclerosing
adenosis OEATEHY Fig16) TRV hd BED
FEME AR L 7=, duct papillomatosis Ti3 — % iZ &
MRS, & QICREREER UM RS
BB MU TERLEBEOIEEZ R L. cyst TR
— MR L ATEE AR L, /NE cyst TEOL
RAREOS R E R BN S 2T HTIIRED
ELRTCESH20h, K& cyst T ER
iR FENEL U fITIRNEFEDELEER L.
apocrine epith. TIIBEDIEIEAR L2, HIED
FIBHE A TR, BRYETE, BIRRER
UEBONENRICEEOELERL, EEARME
IR EALEBROIEESRZRL .

IRMEBE Cla LRIGEFE OB ERL, METIE
REICREN TN EEOEEER L.

THAE T LRICREDEEERL, MHTIH
BRI RSB DIEE AR LT

AETlL scirrhous carcinoma Fig.18), papill.
tub. carcinoma Fig.17), lobular carcinoma XT¥
comedocarcinoma T3NS H EENE FEED
iEMEA 7R L, medullary carcinoma TlIhEEDE
HERU. KEWEREOMUET, BITHRE
ERTEMCIIERIZETL, BEEIRET, &
BRI RR DR B A 7R 3 IAL T IL7E M I iR &
CRfch T BOMEVEER TR, EFEE
LR RFABICRREETR, MR, BRBERT
EMRIE NI T2 3 7.

5) Glucose-G-phasphate dehydrogenase (C6
PDH) 2T : ERAMORE LY Fig. 19) &
UHEBELRE SBRENERSEOFEMEARL, M
B E < fEEM , FEROBKREZ L. MER
— BT IS THE &M T S0 7o AV NERRTE O E i
BENRIChEEDIGHEA W -,

ABE T L BRIz 50T lobular hyperpl-
asia [CHHEETRRE OIFMEL N7,
adenosis Fig. 20) TRz DAL chEENER
Eo, B cHBEIERIOEEER L. duct
epith. hyperplasia TI3HEEDTHLRY, BE
DT ATR 4 IRAr TIR A E RS B 5 1 1o,
blunt duct adenosis Fig. 21), duct papillomatosis
TRPEEDNEREOEYL TR L, GEREREIT
Bohtc, REORBHELRUMNELELEL N
HEAL TIFIEHIZ P LRI L T 7z, eyst BT

sclerosing
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apocrine epith. CIIBEDELATRL, LRORF
EMLbOTRERRRBIIL T, LBREDR
BUEH TR, EPRLBRICHURIBELRIIPPHE
UIEEETRL, SBcBShEREDEEER
Lz,

BHEIRETII ERICERENEDEEOEEE, [H
HizgthgrL i,

LWHE TR ERICBEDERTS, IHICHS
TERMD ENE %2R U 2. A#E TR papill. tub.
carcinoma T 5[ & b th& g D&t %, comedocar-
cinoma Fig. 22) TROEFE O FEMH R L 1.
scirrhous carcinoma Fig. 23) TIIEEF L VEEE
THi%Z OiEYEA7K L, medullary carcinoma TIl3#%
BT EMSSIIEEER U .

N9 IEE# TlT scirrhous carcinoma [ZEREF DE
thaRT T EMBH D7 HIITF LGRS NEE
AU

6) Glutamic dehydrogenase (GDH) >\ T
ERHBICOW TIIRE LK Fig 24) RUAE
EREGDEENEREDESARL . KBEHRE
HEIC DO T S HIEROBRE R . HIZBRETY
EWFRE AR

FIMETI2 lobular hyperplasia T2 D,
sclerosing adenosis, duct epith. hyperplasia K78
blunt duct adenosis Fig. 25) TIhEENESE
DiEtE%A R L, duct papillomatosis T & [RAE D)
ERUIH, RERGEOERIIBIELEZL OIS
U TREEOREARTMEmICH DI, eyst Tid
— T BBED|ETEZIR L, apocrine epith {T-DT
bREDEEE L. FBREDIHETERE iz
TIIEEG L IEYE A IR & L D% hrD 7o b3, sclerosing
adenosis, blunt duct adenosis J ¥ duct papillo-
matosis T_ERZICEE DIGMEAERT BAL TIRIMTE S
PR Ui 2R L 7.

TRUEIRME TR ERIC SR o, MBS 78 iEE
ZRLT.

LHEFE TR BT D, IR OFEIE%S
NI

FL#E T3, papill. tub. carcinoma, Fig26) come-
docarcinoma % ¥ scirrhous carcinoma T|3h 5 EF
Di&tE %R L1z, medullary carcinoma (388575
ERARTRECTH D/, ME%ER Tl papill.
tub. carcinoma, scirrhous carcinoma R U lobular
carcinoma THMEIC PIFEEDFIEAR L 7213 boid ik
SIEER IR AR L e,
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7) a-Glycerophosphate dehydrogenase (a-GDH)
oWT : ERABTRIRERICHEE Fig27) 7y
ERED, LELHICOORBLILEEETRLUL.
ABFICOWT b AEROBREED . [HIBR
HTHBHERBEDEHEERL .

FLISSE Cl2 lobular hyperplasia THSEVEEF]
EDiEM AR L, sclerosing adenosis MEATEIRIC
R, BRI BEF OFE T ER AR,
duct epith. hyperplasia T{3ih SR HEGE OB
%7&L7-. blunt duct adenosis T(3—#%iC hEE
DIEAED -, ERIROILERER T B TIE
PEIMET L, 24&E U CTH2DEEERLL. duct
papillomatosis T3 EBIEDHIEARIER T,

ZDEERITE h FETE & EOIENEEED
B8, BHERERI L — R OMFEAR T BT IRIEHE
BETHOL. RENEEZRUBREMEOSLONS

BN E £ X SN AW TIE, FERHQMRLSET
Hotc. FBHEOMENER TR,
IR e CEIANAy o DO

BUERE T I ERITh B EOIENEERL
RgEmincizIREOEEER L.

LZHERE TR ERIChEEDOEELRL, HEK
BB EEERTEETH O,

% Tl papill. tub. carcinoma, comedocarcin-
oma U lobular carcinoma THEE DOEELR
L 7z. scirrhous carcinoma TIIH %R ERED
iEVEA 7R L, medullary carcinoma Ti3#[¥ 55
AR U7, EYEEAHTI scirrhous carcinoma
7% lobular carcinoma THAHEMIR, f3HEFHRKR T,
BB T OGEE D i3 b, —RUCHEHR
iEHEARL 7.

8) g-Hydroxybutyric dehydrogenase (8-HyDH)
IZoWT  ERAMRTRRE LRIGBETVEhEE
DiENEERL Fig.30), AELET i3 IEBOIE
HAERL, KBELICOOTHOEROBEAZRLT:.
PEYERE L TRV N ERG I A R U .

PLRAE T2 lobular hyperplasia Crh%pr/yE &
[# D, sclerosing adenosis Tl ThEENZE
SEDEVERR U IchS, BILVEREHR A gt
TiEMIE T4 LB H D7z, duct epith. hyper-
plasia Ti3th%EE DLk 4L 2. blunt duet
adenosis Fig.31) T3 AWML EOMFEARTHAT
BEDOEEERL, BEHLIBRE LETREHD
ERMEEZRL, 2L LTHRZDEERS SO,
duct papillomatosis T (IHHSEEEDIGEER L, BRIE

, WHT

WAL U 7o MR R BRI A~ L 2o BRI, €0
EETOMIICH L THERIZEIHL TOE.
ine epith. TIIfaME%, cyst TIIMESTIEWERT
BETH . MEMERTIBREDNERELZRL,
EFABICHEBIU A EEER UK.

RMEIRETIZ ERIChEE D, MEIIHE55IENE
ZRLI.

TR TR ERICEED, HEICHBIELE
AU

P TI2 papill. tub. carcinoma Fig.22) T&E
THEWSFIEEERL, BREA~AIRICRE L
WALICH L, BEIGLOERAIC LI & < iGH: A
{f7-L T 7z, scirthous carcinoma T3 {Ef138k
BETHDtchs, AL & YL DEMNA/R UALRA
13iEME AR U7z, medullary carcinoma T(I557S
EYEER L, B, ERME AL BT 2R
EOEMERIRETS DL,
Tl38%5573 751 %, lobular carcinoma T3 E®D

apocr-

comedocarcinoma

GRS, WEEERTRANCEETIERS
15iGME£/R L —¥fscirrhous carcinoma TR [FD
EE AR 72,

I
W IF OBM ME MM XMB
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1) Succinic dehydrogenase & >\\T : AREEH
BansBeRtLTr-—ricT 3RUSICES
TEAMRTHBRENEL UL, TCA cycle D1
HIBIEAM A DICZ O indicator & LTEEN KR
*F35., SDHEIbayFIvYDs)22KH
Y, % OFREFENIZE(L S BEFRER LPRAHORE
LA, FhEERMEY, TR PO YRV T
a7 yR#EBREET 5. EREZNERAR
13Fi4 @ tetrazolium IEAFIFH &, s tetra-
zolium FEHRaNTBMHO R U 7oK BTRITIN
formazan OHBEABEOEE L1LEC EEIEAL
12bDTHB. e

AEBIC B TIL nitro-blue tetrazolium chlor-
ide (Nitro-BT) ZFJH L cd8, Thidfthd tetrazo-
lium i USISHHEHD T 88T, UbhbRRd:
B#7: 5 diformazan ZHHTH D EHREREIED
<, BIIEE, RBAMRECOBTE, #oT
FTa—ufik, Fro—wEE, ArvdaisAb
FHETHS. .

anIBEREE LIIBRIED 2 &R
Lific X 2 tetrazolium R TRICOBRKEF&
H#ALHE step ICELT, /NAZE (3 nitro-blue
tetrazolium (Nitro BT) (213 A ET~T SDH
step jC3tBEL, Nitro BT % SDH jEfkzD b DD
EHEHIBLEBRE LTS,

HBRICE Y 2 ABREOMEIILRINE {, R
BABRICOVWTEFARTH L LhEED, A
BRAE CHSTEAE P i tedf) U TRk DR %, TR TR
FTLIiEEAH TS, Foraker et al? 3RLROD
EBHE, BUEEREICDWTREBUABEESESA
HTNBH, £DOREREAZTHL—EDHEDESZ
TSV, EMERCIEIAE:ME, Mm%, R
EFOIEE:EFED TN 3.,

EHORBERCREFARICOVTHEE LK,
LE LRichEENEREOELEEM . ARE
ClIMsErZ b5 7R”d lobular hyperplasia, duct
epith. hyperplasia, sclerosing adenosis DBETEAR
7 blunt duct adenosis IZH% L 7ciEt%5, 2B
HEMESZE %R cyst, apocrine epith. HT{EIED
[ET %3 b7, duct papillomatosis D5 HLEEE
JEERT TR, EERIEROERERL:. B0
D3R - Bhh s BB R T BRI
WMOEEEES, I Fay ) YOXKERR, B8R

witsboi

FLR V2 O OBMEFTEGROS 3 2 L E2HR
LT3,

BEEIC 2Tl Foraker? (3220 OFLIRICDWVT -
BEL, LEICHTDOEEERD I, HERE
& DREIC—E®D MR ERYH THWE. Melnick &
Bullok?® 343 L RUARERICE BE OTE M2 b 1288,
seirrhous carcinoma T3 R5F L,
carcinoma T34 fEHEBDHIThDI &L LT
N3, RH®, EEH4E, Pearsoni? TS BE:
FOME, eI IO TR BZ L LT B,
Wachstein et al, A[04, R0 3 -Sh & 3HE:
R BREN L OMIc—EDEREBRTHIR.
AOSIMUER LIZRECE O TERE, KMLE
PZTEMBICEL (EVEELEDTNE. EE
DBERERE T2, papill. tub. carcinoma, scirrhous
carcinoma Ti3rh%E @ &tk 4R U7z, medullary
carcinoma TI7EMHIZET UE 4 OMFIFELERE TR
RXTHY, BREEOHLNECRITHEEME AR TIRAL
Tid, EHERESEOEAERL, RABORBEER
LETARMATRIEROE®R A D 2. ChidER
HpLWROMBEORBBECET BB, BREF
BTRENCTEL TV EHEENTET 520 TH
5.

2) Malic dehyirogenase iC > WT : KB F#KiZ
TCA cycle it H VT DPN 5iz—% TPN % Bl
EBEL, VyoBEDAFF oEROLRICEST
AEMETHY, OF, FRE, B WmERRCENE
MHART. AT DOUTIE, Monis et al3? OEHE
EHENSY, LDH O BHL - BEO EWEER
HTED, Mori®® & =v ZRE IO TRBOH
RAEBTNS,

EXORRERTR, EFARTRNE, A%L
RESBENEDEEOELARL, MWETIIMNE
NEHIK, REMRTICRE R RSE OELER
B,

HAIMEC DT SPDH & [@OFE:SEARL
fo. WAEMIRE TRECEEERY, REMIELR
TEHACRIGEHIIEML Tk, EMEREERT
cyst, apocrine epith. TIfEHERET L TWiie.

BTR—ACARECH UBR L -EEERL,
papill. tub. carcinoma, lobular carcinoma 2% (D43
{LE DR, KU scirrhous carcinoma (I HBHIE
HHHRI N Tz,

3) Isocitric dehydrogenase \C>\T : ARERIL
TCA cycle ItB8EL, A% Z &k LT TPN %

medullary
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BRMGKREEL, 41V 27T VBED a7 T
2—NBROLRICEES2BRTHS. ABERE
FRICIES DFHLTHED, HbZFcids (b

RiIFCEBECED SN, OEhOABRIEME:

FrifapEEicE LT £l ic L 84 2. Zimmerman
et alsOsD i3 WLERCAREFIC OO TREL,
BHEBICOVWTARREER AL A2 C Lidd
WS, B ERULBIRDSEORINERED 2 &
LT\ 3. Kerppola et als? |3 KEHRICIT estradi-
ol-sensitive 7{ & (D & unsensitive 73 % O D 2 FEEHS
BB LEEHLTOE. KBROHEMBEMNBIE
B4, ARCOOTIE Mori&® Dl BiLHE %
HBEDHTHY, AERUE, SHREIChEE
DIEHEETDT NS,

EEORERRETCRERTAR TR D&V LE
ED, ABLRTREZWIVBEIRGLFERE
AU, ABETR, EFABELZIRERED
EMAESD, 16712 % 248 duct papillomatosis
DEEBELZRUEREHOED SN 2 5EE &%
ZoNBWAITIX, THEIEISHER LBEOEEETL
7o, AETR, 20ROV TERRBEL4THY,
—EOEEIIFE DO, WE CIRERR, B
i, BEAHRCEENENESICELELED
7.

4) Lactic dehydrogenase €\ T : KX
Embden-Meyerhof D[ B8{% L DPN % BhEs4
L, FiE vROBILREE TS, LB
SRRRTIE, EEMICERSPIENBA THLROR
BMRTHY, ZORSHIFEOKKBELZNSE
ENBED—DOTH 5. ABRITABLEMICELS
HEKieafd 508, & ICTEE, BEEMRR, v
F OB~V VREE T ITEICEOEEERL TN 3.

RIBICONTOABRE DI T Monis et al®? O
IS HEND BICABERY, BERAOARE IR
KOV THREL, BOEEERED TS,

EZORTRERTIE, —THD X OBKERESR
L0 b, EERELRRUAEERE b
BEDOEEERL, METHRERR, RYEFERE
UBRRHE EMOENRFCRENEREEDR
AT, LBETR, WELRETEETHD,
& TR TR TR TR 2 DEIHEL L,
ERRETIIEMRIIET AR L. AWBTR—R

CIEMDETREPTH OBNEEERL, BED

EhEEOENER U, HEERERIZDWTE,
ABRE & [FRk, EEEDTEMEEED .

£ B %X B

5) Clucose-6-phosphate dehydrogenase 1T\
T : XE¢FEIZ Warburg-Dickens DEIIED BFIOH
KERISEAR T 5 BET, ERCRELOERIC
BENERLET 5. ABIIEILIIEE ) VR
BEEORBERRT 5 40T, MOMEREESR
ERDOIATERTC LB ONTN S, Aran

RIC k3, ARRESTIIEILER, R, iR

ISHERER T Y v BRI £ <, B TREIBRE,
) AR (R, BORR, 0 vosBR) i, AR
TRZIAIBICITIRG OOEDIEMEANE C & &
NTH 3B,

AEEROMMLENTERD L, RBRICBLTR
Mori et al’® QLRI L0DHTH5. Mori et
al {316 Flic>VTHRERL, BaOFERERED, %
T IEE MRS - R L ORICEBRDZEAZFAD T
DI, ‘

EXOBRFRER TR, FEAREFCEEE R
HEOEMZ D, FETR/NERE ABROEMM
BABICPEEOEEERD I BT TERME
OFEMER LIz, HBRE T2, lobular hyperplasia,
sclerosing adenosis (DBATER, duct epith. hyperp-
lagia R 7F duct papillomatosis 2 i3 1242 th &5
DEWEFR L, cyst, fibrosing FTIT, FHEIIWHES
T AEmIcH . MHRBENEREDEREEZR
Uiz, 3% TiE, flio DPN-linked dehydrogenase'
®RU SDH iz L ULIEMDETIREBTE L, LA
MEE O KR O scirrhous carcinoma TI3IEE
LB, ABBELD SMOERARTANDD, BB
$HBIC B TIE Warburg-Dickens O RIBEASEER
REZELTHEEEZONS.

6) Glutamic dehydrogenase \C>\\T : ABE
ik, 7 'BRUTVESDLAID IR I VBROE
icB 5L, TCA cycle DI B %875
RISESTHD, Erdv=F VB4 7 VIEHE
UCREBEOERETILHRE, 73/ BABCEER
REHEHT. EPENARICX 3 L, ABER
FregbimnigiRl, B, LBikds0IEEN
TEY, B M 8 FEARKRTRItaYFIY
ZHBCEMFMHEINTOELS, AROILa/F
) YICRABROFEEMED ST LI NTY
B, FBCONTH, ABRORFENSAEMEE
ST AR AN

EEZOBRFRRETIE, ERALBCOVWTIRERYE
BERCHSENEREOBRERL, MEEERE
BENERFILEEERTRETS O, ABET
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3—WichEE DOTEN:4R L; sclerosing adenosis
% U blunt duct adenosis DRFTEMICIZIEMLEE
OEWAET U, A% TIE papill. tub. carcinoma
B Uscirrhous carcinoma T3t D EHAERL
1ohs, ABMECH UEHRRB L TWH ..

7) a -Glycerophospate dehydrogenase {T-2>\T

: ABEEL-e-7 ) Y vBRIDVAF VTR
WRAERT 5USICB 5L, DPN #BBRET
3. R R CBIEEORIEERRELREL,
glycerophosphate shuttle®™ %J¢rtl, 7> Emb-
den-Meyerhof OEKizAE T 5. HARDICH K
BH: DPN 24EL T8, Ao I tav iy
YICRBHBEEAREE LT REDe-7 1€ ) v
BB KRR D B,

ABRC OV TOARBE R OB EFL R IZDEN,
Sugimura et al4® |3 C.H =& RABICHHOTRFEL
FEARRICT OB R, £ 041 SDH, MDH,
GDH AL T - - HME&L T3, Mori et al
) (3 ADFBRIC D IVT, adenosis K 7F fibroade-
nosis DO2FPNPlCHhEEDEME, MK Tl
HICHOEHERY, FABCOnTRNIhd
BOEHAEDIE LTINS,

EBOBREMRE T, CEARKCBOTHRE LR
ChSENEREOFENARL, AELRTIIPL
ETF UBEOFEMAR L 7o ILIREIC 2V TIZGDH
EIZEUAREEARL, ABTHE papill. tub.
carccinoma, lobular carcinoma J%{* scirrhous
carcinoma TIIMEEDFHERL,
carcinoma TiiEMEIIPORBLEBE TH DI,

8) g-Hydroxybutyric dehydrogenaselC 2\ T :
KRR A+ BB LD 7 € FEROLRICRS
TEHRRT, BWROBRILCEEREREEEL, £
#z TCA eycle ic {3 2, RBERIC DT OHIRRIL
PHIFEIRD S, ABICOTIE Monis et als?
KU Sugimura et al¥® OBENDZBETH 5.
Monis et al. {3 3 ROILBIC OO THOIEMEEY,
Sugimura et al. { C,H = RABCDO O THRE
L, B ICH OIE % Y, 204712 SDH,
MDH, GDHiz Bifil L Tt HEL TV 3.

EEORERETIR, EFERELRICERTIEH
e DIEME AR, S8 AR 2 47RT lobular hype-
rplasia, duct epith. hyperplasia. Jx7F sclerosing
adenosis DRATENITIIIE ML PP ¥R LR EED
EEARY, ERPRECRBENERBLEE
Mt BRBERRMRECKREL, & ICHRK

medullary

HickY B OBRERY, ERRIAKELTA
EROBEAEZ L7, BIH3 sclerosing adenosis,
blunt duct adenosis X duct papillomatosis %
O, LRICHEEL EEEEDZRAICEELT,
BHRICEBRENLED .. BERBETITEED.
ZWAFTREEOEMLRY, FETREHELE
AT, BT, 131 Monis K U Sugimura
ERBIC, LBEICH L —RicRE LRRATEE
ERTHEmAICH 7. METIRARGES 12IFEET
Hi:.

LROEBRTEOZENZMEICRT EHEIRD
mliciss.

Pl EDREAIEST 31T, BRGHIIERIRE
TREFHL, WAEMRECREBLFEEERL,
BN DERORBBEDEEARRTIdDLEE
Zoh3. WEERELRTHATE, Soi0EE
U7 iEMAR U 2o SRR T ISR s 0 AT
BTL, 2LOBKEEZIEFAROZALID D
BOEMLARL:, $0EE, I b2V P YD
YR ZTIIFRBEEDIREATHEET LEELS
NTOAEN, 202y F) YriHE%T 2EBALC
k#59 % formazan OERER Y, BERTIIER
MEICH UMAR, ARELIBRZR%KDZIZLT
H5. HETEL DABHBgicEBTA2Ita vy
YOWELEELREL, RRORREED, Th
SOFREREMBO I Fa v VY ¥, MIhER
MIZEFRROENETEL ETFRITZEN LI
WAERT LSS EENTETELDTED,
Z/-chid O. Warburg o5 E#REAs, &L
THSHPSEC L DTz A VX — 2B TH 20,
RPN ELLDNTHELEH 5T AN S LR
~NTH5,

s, B OISR TPRAET L,
JUAREMRITEL T3 EEZ o T3, AE0
EZDBFRERICHOOTETRAR, IBRCEOL
BREEORZ(LESH S &, TCA cycle iCHT 2B E,
3 1iHH SDH, MDH R U ICDH 3 3h b
RTZOEMRETL, BEEBOERMET LT
22EE553FLTHAN, Th—F, EIMR
¥20O Embdem-Meyerhof m[Hifici54 2 LDH
OGS, BN T bOBRIGIRE, BT
BRZVMETLTED, TEROBRIINIMEEIITHEL
TWBENIREFET M %157-. Zimmerman
et als® [3/:{b*7¥yic Aldrase, LDH, ICDH, MDH
FICOVWTHREL, AROEMEETED, COA
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ZRALTRAROHEICIINT 2L ATH . 1
ST Warburg-Dickens o [0] i 12 B 53 3
G-6-PDH {3, ST OIEED ET Mo BT
HWUFEBATEYL. FRTHENTIE MacLean®™® i
i 5<, TOKNIPIEIE & LT Warburg-
Dickens [l TN S 41, ABERIEIEOZ L
MHE BT OZL 2R 2 LW AW hd 5
NIZVHS, T M oS TR &2 T, o
Warburg-Dickens D[FAEEREKEZEFT S
DEFZZSNS. FEflIE, 7SRRI s
BEANH, 7 I/ BRAMETEOTVELEEZD
1, GDH poB®ZFEIIFKS LT ETHS. LLRK
PEHALSEN, L FEIRIRICZ L, DI HhIC
Monis ASTLERIES 3 FIT DU THIUKR (L2E19 ICHR R
L, BHMISEHEEED DL THOEBEL T
BITT ER., FHEORRERICBNTD, Rk
TIRIEFTAR, FLIME OB FENHRZE R O R iR 2L
T L, EHMETLTH 0 EEOH B A Shis
mofz. BREN#ICES T % «-GDH KU g-HyDH
BIEHERR, FUBE L HIGER PSRN ERETH
0, BCTIMETZRL, B ONBHER A Tt
LT3 LEEZONAFRRGE SNIEMDI.
BVE & &

1) ERIIEo ERIZo0TIZ, Lactic dehydro-
genase |Z[if(D, Malic dehydrogenase, Glucose-
6-phosphate dehydrogenase [Zri”5[£D, Succinic
dehydrogenace, Glutamic dehydrogenase, a-Glyce-
rophosphate dehydrogenase, g-Hydroxybutyric de-

hydrogenase ¥ Isocitric dehydrogenase |z 4%
BETYZE BB OTEVEATRY, HEIC DD TIRARHEMR,
R, BRGHERCEMOENRSIC, £
DM Hep) L TSR X 0 Btk E T OiE 2R
Vic :
2) FLWMET I, B FHlE 9§ 22 % Rd duct epith,
hyperplasia, duct papillomatosis, sclerosing aden-
osis J27F blunt duct adenosis®f{EIAT 127G 1R
WRL, ZEHENZEZEIRT cyst, fibrosing & UMl T
{bts & TS L relEtE 2R Ui,

3) FMWEDRIFEVERNZE 2R AL Tld, Gk
g d 2MEmMAER L.

4) AT, AECH LR 2 OiEES 2R
L, &f3ET U §& % 7R U 2. papill. tub.
carcinoma, scirrhous carcinoma. %7 comedo
carcinoma T3, HlM] iGN (3R 7odL T 73,
medullary carcinoma T2 & A EEMEEZRL.
EETIREEAND formazan {6 kI3, EHTL
PRI UKAR, REETHD7.

5) FRHEBRIE R UL MERLE TR il BEkIG
tEaRL, BB, MEEHEFRARCETSLDD
BREE IR L it R L e,

Tz 2 1IcDZ A e, MR TFIVE LR
Fififef P 2k, 0 rh i O D7 it Ly & 7okl
EE2RKOUMBB %O F2 7200 12 RIR A ) s 44
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Histochemical Studies of Human Breast Tumors

Part II. On Dehydrogenases,

by
Hideo Nobuto

The First Department of Surgery, Okayama University Medical School
(Director : Prof. Dennosuke JINNAI and Prof. Sanae TANAKA)

Histochemical observation of human breast tumors were caried out on lactic dehy-
drogenase, glucose-6-phosphate dehydrogenase, isocitric dehydrogenase, succinic
dehydrogenase, malic dehydrogenase, glutamic dehydrogenase, a-glycerophosphate
dehydrogenase and B-hydroxybutyric dehydrogenase. The surgically removed breast
tumors were examined; mastopathia:, fibroadenoma:, gynecomastia:, and cancer:. The
tumors were cut at 20z in—20°C cryostat, then the sections were stained by the
methods described by Pearce® with Nitro-BT as the electron acceptor. The following
results were obtained. Lactic dehydrogenase activity was the strongest of all dehydr-
ogenases studied in this report. It increased in proliferation and slightly decreased in
cancer. The stromal reaction was moderate. Glucose-6-phosphate dehydrogenase activity
did not decreased in cancer tissues so much as that of other dehydrogenases. These
results showed that anaerobic glycolysis and hexose monophosphate shunt played an
important role in breast cancer metabolism. For investigation of tricarboxylic acid
cycle, succinic dehydrogenase, isocitric dehydrogenase and malic dehydrogenase were
studied. These three enzymes showed similar distribution to each other. Their activity
were increased in proliferation, but decreased in cancer. Their activities were especially
decreased in poorly differentiated cancer cells except for scirrhous carcinoma. Glutamic
dehydrogenase activity revealed a simillar pattern to that of TCA cycle enzymes. As
enzymes of fatty acid metabolisum, a-glycerohosphate dehydrogenase and [B-hydroxy-
butyric dehydrogenase were examined. The activity was relatively weak in benign
tumors and very weak in cancer.
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1) SDH : ERFRIEE, hEED EEERT.
10% 4

2) SDH: A5t oA@HINME, RILERIC
wEHE L, ke LTREROENERT.
1010

3) SDH : blunt duct adenosis, 1’5 EJ1 13
EoiE#EERd. 10x10

4) SDH : duct papillomatosis, FEED & M %
RY. 10X 4

.5) SDH : microfibroadenoma {ZAEF& L 7z &%

% 51 3 scirthous carcinoma, FHBEEDEM:
Y. 10X 4

6) SDH : adenocarcinoma scirrhosum, %R
TIEBEDEEERT. 10X 4

7) SDH : papill. tub. carcinoma, ZEEDIE
HEERT. 10x 4

8) MDH : [ER¥ ZLIRIREE, PEEOEEERT.
10X 4

9) MDH : lobular hyperplasia, Ezic mE®D,
FRICEEOESEART. 10X 4

10) MDH : blunt duct adenosis K TF cyst, b
EO¥ARTHACIIBEOREREERT
8, EROSEFEERL LB TIRETL
foiEtE%EIRT. 10X 4

11) MDH : papill. tub. carcinoma, & K O
tEERy. 10x 4

12) ICDH : ERURRE, hEEOEEET
. 10X 4

13) ICDH : comedocarcinoma, ZE @ iEik%
JRT. 10X 4

14) LDH : IEHFURMREE, 'L ICHEE 0 &
ZRL, MECBEOENLERT. 10X 4

15) LDH : blunt duct adenosis, & & D & #
AIRYT. 10X 4

16) LDH : sclerosing adenosis (florid type),
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BEDEMETRT. 10X 4

17) LDH : papill. tub. carcinoma, HEDE
AR Y. 10x 4

18) LDH : scirrhous carcinoma, B E D5 %
RY. 10x 4

19) G-6-PDH : IE 7 FLERIRTE,
ARY. 10%x 4

20) G-6-PDH : sclerosing
type), hEEDEEARYT. 10X 4

21) G-6-PDH : blunt duct adenosis, HFEDTE
HERB. 10x 4

22) G-6-PDH : comedocarcinoma, EEEDEM:
ERT. 10X 4

23) G-6-PDH : scirrhous carcinoma, X | { &
EOERART. 10X 4

24) GDH : ERARIRE, TEEOFHLR
3, 10X 4

25) GDH : blunt duct adenosis JTF cyst, &
EHRTEA R R TIIEEOELTED
55, 10X 4

26) GDH : papill. tub. carcinoma,
EEAERY. 10X 4

27) a-GDH : 5 FLIRIRIE,
AT, 10X 4

28) a-GDH : gynecomastia, FFRZizth&ED,
HBEICBREDEEATRT. 10X 4

29) a-GDH : inf. lobular carcinoma, h%: gD
TEMEZRY. 10X 4

30) s-HyDH : EFARRE .SZEOEEE
RT. 10X 4

31) g-HyDH : blunt duct adenosis, h%EFTY
BEEEOENEATRT. 10x 4

4% BE o fEME

(florid

adenosis

hEED

hEEDE S

. 32) p-HyDH : papill. tub. carcinoma, th%pF

TYEREDE®ZRYT. 10X 4




