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BHIBID A %R IRANC IS U CHaiic B < BRI
OWEIL, BETRRMEREOKBTHS. L
U Bergel) it thid, BHEREZER@RIZELS
TERTERVY, BRRbOBEROEHLITEY
3 X5 EHBOEERSIC L OTERRORE ST
HHEHEL T RS 0B 5.

ARBTIIMNESET DPN REx€, hicl

1]

BT IHEHEORILBRICHT S RBERT L,

BHERRG SO DPN BEREFHICHE LT
NENSIFELD »h S, BRIZIDARARE
DPN B & OBEMSBRINTE R, 2 L THEHD
#1113 {2 nicotinamide ¥ DPN D &ic k24
fay DPN Eoisidhid, EHR CEFMAED
LMl s B EFRLTNS,

L L—F Roitt, Holzer 510 gk hid, $5
HofliEmMOEE LD DPN 82 Bd ¥ 5 45
Ihid T OflEAOIESEERTE LTINS,

4754 H nicotinamide ¥ DPN 73 & THEEM
@D DPN &4 L DEBINE 5 LHRBMH SO
%%, %7:—F endoxan (N, N-bis (§-chloraethyl)-
N’, O-propylenephosphoric acid ester diamide) %
U mitomycin C 1§ EDHBEHRIC X D HZAMH] =
N3& DPN BRRLOELT S,

EHICHEES KEINEF I erF BT
DPN BRI ZOEERICHE LT LTH D,
nicotinamide 3 T D HEMBHR PO FRETD
DPN BEOBNER< LEMIC, SREMGIT 5 C
EEWE L,

AFICHOTIRELOK 5ic DPN LM S ¥
% endoxan, nicotinamide, DPN RU 1 & D X

* (ARXOERIPAMBABER2CENTHERLE.)

& LT DPN IcBiR M7 v & S B colchicine
25 LTH T 3 B/KEHIL D diphosphopyridine
nucleotide diaphorase (DPNHD), triphopyridine
nucleotide diaphorase (TPNHD), succinic dehydrog-
nase (8D), KU a-glycerophosphate dehyderogenase
(a-GD) OT{L % Ehrlich B/KTEMITER W T 4
Fafeiic it U 2o, 72 B IR KBTIz
BT EEERREE Ui b it OBEERE S
3B ENTERLDILDT, AFTR4THOE
HESITNTRTREE L,

EBRMHBRURRAE

BB RMAH L DRI & 17 Ehrlich kS %
25¢ BIAOD dds w7 RCBHEL, 7 Bk D G
YR &R Sy oS L,

endoxan {3 0.5mg/[C % 3 HIBEHYS LT 24
B[4, nicotinamide (3 Kaplan 51 [T T 15
mg/0C % 3 B R E#EIR 5L T4k, DPN &
Kaplan 517 (CBEL T 40mg/ %425 LT 4 g
#%, colchicine (T R HA® [TH#E U T 4v/IL4& 5L
TL2BE OBKEZRR Ui, c h 2 8BHER
CiIZEEO® 2R WTHERL 2, Z0BRIIR
LR MNHEBHMBERUY Formazan-Hae-
matoxylin FEID % A 7o, FHRCERE
BRUBIGHMNE ERBEHFRT N TH IR &
#7:,

ORI IBHER BREREAEEA,
EHEHEE 5 X WL L OBREICIIAHZR
MBI /U May-Giemsa fu{o % B » 1, 75 & DPN
B HRz B TR RO MR E UTREHK
{¢ DPN 3mg/ml fNZ 7z & DEROTRERRL 705,
DPN ZMABOEAEREA—DRERE L1,
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Endoxan 53 : May-Giemsa fafAc¢i3M
RELKOFACEBIEL, ERSGsEEsh, #

MARBERL, ABRBBLALERSWTHOK.

BEETII4BEE bORIZE LORAEEERL
7=,

FaE Tk DPNHD (T35 Tiled 5 Miahixt
iz LT#mLTH 0, HB0B%E LB,

fho@ R cidptoiso Rtz LAY
TLEBD LD, TPNHD Ot nRick
LTREAEENNE LD, SD RU «-GD D
ReattoBick LT RIZBEEDTEERLTY
72, SUMROBAIBEE BIILALBETHD
1z (Fig. 1~4),

Nicotinamide 58 : fRILIRKR O 42 =W
UTHEEMICREE 2D ON, HRERIRY
LTeid L.

BHETIR 4B L RGO,

123k ¢ i3 DPNHD % ¥ TPNHD O #ufatkic
BT, ELLBRT RN {EEICEINLT
ARDOMISH % b tchs, TOMICEEEEDIEH
-7z, SD KU «-GD DRk dE R o T

(Fig. 5~8),

DPN 58 | TN TOMRIC HREENEL %3
BB LB TEEL O, HBHBIEIL nicotinamide
DEEL EEL U,

BHRETR4BRE SEAHOTLERD I L
RexiEhor,

F4E T2 DPNHD OF LB Ui di 2
KO20% I LTWAS, OB LR s
BB EAROSRalER L e, TPNEHD O Huf
HR—ic R atEnOEmIcE DI, BEAL
MBEAETH D1, SD RU «-GD DFfutkic
SE(LIZZD Sh o7 (Fig. 9~12),

Colchicine 1358¥ : May-Giemsa JfalER Tt
KO DL, ReHBTEH, &
2 O i CHLE 3 W - SR PiEBI R OB/
MM HBE LTI,

#HEE¢Id DPNHD & F TPNHD O #efaft ic
EiLid oo bt SD R U «-GD O Hefutk IR
ErEFTLTW (Fig. 13~16),

%53 Ti2 DPNHED ORfbidReE £,
TPNHD TILBHICH 5 & ELRBRBVWESTSH
Stehs, EUL B UIHBESENCEL LTI,

SD {3z L7-fIRaLsi8in U id ik etk i
MEH LN, a-GD {T—ic Pt (LMo
fo. SEchiemaR ORI 4 BER S bl T
ot (Fig. 171~20),

z #®

BIHS 2B THRBEERD BMLEL Ty
BEHRDSIHERTH B C Lk, Kifick
WT SEIRIC S < BAYL diformazan HED TFLO
BERT LI,

Endoxan $¢58¢ : endoxan |3 nitrogen mustard
EBRRICTAL 7o R AD-2) T, EEHEAN TEE
Kz Zb 3 AAD transport form L7E-DTEH D),
TAFENMERIBR GES E ST 2D, IH
Ehrlich BKEC b, W KIhidEDN D2
LS, 2 LTHBTHLHEL S K ESRIRRE
ks EEY 555, Mblbert®), Bichner),
Themann?) S thiEI b2V FYTEENICE
TLUTEELTWA &S, COREENELLES
7o L=l = DNA {RBZMEESH, RNA A
WOREINTNEENSB. S5 2RKEL
LZEREEZ SN B H, A DPN BAELL
BYTBHENHIBW,. LizH1-5T DPN O HPK
%445 DPNHD OZ{bxitd 5 c & id, HKR
WIETHA,

BEEOHRE 4 BRI HBINTHT EHH
Shh&liot.

iz BT LB IS O nitoromin & E#H
RS OB BIESFIE L T B C ERBRN LD
B, FEMNDGTELERTIDFIRIIVHRER,
Lo TH LD OFR3ick b 5 B@kAE
Rl E B LoD tR T2 & iLT 5.

endoxan DT VEFNMELRIC L Y, HRIBEREL
THBMNIIRD § 5 3%, DPNHD o i3
ELTHY, MRERN30%E BB, ChiBK
B FEMERTTE L 72D, SHEED¥iT DPN-
HD SiEtompasgmlcl 500, $2358
HAED I DICBR LIz SDEEZ B EHTEL,
TPNHD Oiefaidici 3 Lbsi3 A8, chid TPN-
HD EticMOELSBOMRECETLTVAD
DELLMPTH S S, SD RU o-GD O Rfaitid
BECALELTO D, ChidBBRAEDRDI
X3 40h, EBCERMALLTHEOPHLD
THY, FLE® zkhid, SD R U «CD RS
BRI —EDEM A7 F S, endoxen € LB
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AdRRT, BEMARADCHOERITENESEE
FTRMRH endoxan i LDTTHE T 5 KEHIT
EAERNCEERLT VS, F18@IEA D DPN
EBETLT N CHROR I KRNIV
EERLTVS, ORSRERIT4BREHRE B
HThH3s.

VI EA#BIEd T, endoxan i€ L > T DPNHD
EHRBREICALET 2 00EEMOMIzIEMT 5
DOk, TRRBEENAETH 3 HEIRE DB B
AELTCHEhONTINATHY, TPNHED EFHld
EBROPBELCETLTNAHTSH Y, SD K&
U a-GD FHRERFITELTHADELNT N
hTH5.

Nicotinamide it 58 : —RicREHB R UEE
MO K S TERIIAKEARRE © Pyridine nucleotide
SR IT V2, N id Blaster® iz X i
pyridine nucleotide DYHOEM L D L LA Z
DEROBLIK LB EHELT VS, T OEN
pyridine nucleotide 48 O E A 1130, MortondD),
Sshsarabudhe’? & iz X I MEIHIRESR & BAE M H D,
{£\> pyridine nucleotide B D 124 € feed back %
FC I THRARBELIN 2300 L5, £

T THIERA DPN B Mm% & 7o &3 BEEIR O
BRESIFEND E0SBADSERICIVEE
4L C nicotinamide HLITLITHSIN T 2 /-,

A 33 Ehrlich BKBZEHIICH L T nicotinamide
OEEIL D 1.7 {0 DPN mAATH D,

Kaplan 51780 (3 Ligio AMFMRICE W TH 215,
SITEER U COEH TH4#4iED DPN B D
BMELTVE, CORETER$ - 3EHERD

BRI ENB LS, JLR® Sickhid AH
130 kEMmis coR@iaE L BT &R D, B
#H12) i X hid Ehrlich BB T40—T0B 45 £
WTBELTHS, TLBLLDY 2 MC BEOR
HEREEDRBCHTBELTNS,

Z OBIEICOVT I BRI 12485 DPN A%
D{EEDd, HRETOEEo1EFHRLTNS, T
T Marn 53, Zatman © 3, Nason &3,
Kaplan 53 € L U, nicotinamide {Z X% dipho-

sphopyridine nucleotidase DFENMPOMIT INT .

WELS, HROMEBELT 5 LIERBRNIZN,
UL nicotinamide %t DPN DHIBEPEATH A C
EHOARDORELEELINS, C O DPN B
{CE2 LT DPNHD K¢ TPNHD M \Hhicfih { o
HRHIMETH 5.

BEREOER T4 BROBRIEL Shign,

ki DPNHD K U TPNHD O vk
MNISEBETHD, @hiclERLTWAERIKSS
BREALERRS I, COEELEHRMR
BEOLTVIERLELARE L, COHRAH
ERICL>TRIBRSEMBL LTS, ChoBERK
REFTOEEBNIL, KIEPOKDIGEL L74@
@ DPNHD KUF TPNHD EHII0IIDEL L 3
T EERLTV B EREKIC, % ORISR
LT3 ERHERINS. Mann 58 X hid
8D | nicotinamide ZFFMLTH SD FH: 2z &
AEELR, AEBRTS SD RU «-GD Eftic
i3 i o7z 48, T nicotinamide HSEHE C
hoifERALBNT & 2 &% T 5 LA ic, A
DPN &1L T HBEMRAD NS D ENEE
EEUISBIDAOKPOMIRTHOTHERT
BREMICRORVWIEERTHDTH D, RS
B TCR4BREH L B TH S THRDLD
DPN #Hhnic & pEE@iatho 7 x v BAEK o it
MHEMLIZNE S Dajani 540 DR & —FKT
5.

Ll E%#$E7 5 & nicotinamde |2 DPNHD RIF
TPNHD EiEtOMidZ@icigimae s, chit
TEH B BT T B 1o kL A oM s
TELHPBELHTIEY, SD RU «-6GD FHiE
LIS,

DPN #¥52% : nicotinamide 5B T~z kD
IR O DPN 8 Ll S e Oflic REERZE
{BMEE T 5. Kaplan 51780 |3 DPN %51
T 2H%RICIES ~ Y ADE#D DPN EMEH
WERBBEL, E5IC Ligw AMKF 7Y XiCREL
T126f9% D DPN 84U T\ 3 8, EBER
J8D DPN Boimizl.12t5cd 5. LbH»LI#H
5% jcrhi¥ AH130 EKIFEZTIZ DPN #&50c
& s sRic LT B LT LTE
Y, RS 2 MC HEODRE L REOM
HicshERB 2L LTINS, CO XD KHEIBAD
DPN B (BEIEML T bian R £ mEIL
TW5DT, DPN DRSIC L AOBEE K Rz
FEERTHLEND .

BHEOBETII4BROPEIEZL SN,

BEEETid, DPNED Tl &5EH © mia
HH20% L IEINL TV 3 LA IR & B
DEMERLTHS, Thid DPNHD HEO Eik
OELTRELT, FRELOLDITKILEORD
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DEETERE SN LR T B &0 T
585, —JF TENHD [EMHCRBEABL 0hsS 0
2D DPNHD FEUEMEDICAEL TR EEAS
DPRETHHS. 8D R U «-GD jEH: b (LT
s, b Dajani 540 QHU{LEHERLE R
BTH5, DRSBUDED 4 BEERIIRHTH 2.

PLEHBET T DPNHD jEM:Z &b roied
53, TPNHD, SD XU «-GD {EiEIZRA GO
B0,

Colchicine %5 § : colchicine {3 ATPase B[l
BThs04), FUHKS 0 &> CABEEAT
fuid DPNHD Jk¢F TPNHD jGiEss®E L < B2 X
N5 LMo TARTRTLALBORSICLEY
7o,

ZORE, BREBERINEHEAONEIREAL
754, 7272 SD RU «-GD CREONEAEZ 5
s,

FHETH SD 2R 3BAREZIADONNL
pofe, 1072 SDIEMIRTUIEL T W o, SRt
RTiZ4BRE bIEERRETHE o2, THbhLE
colchicine (2DETiE SD K ¥ «-GD £ IREEIZH
BL, SD EHETHEXES,

& B

Ehrlich BKEEBM L T 7HE®D dds =9 X
1 endoxan, nicotinamide, DPN }: U¥ colchicine
D4 BOFEYHEKTCRS L, < OEUKEM
@ diphosphopyridine nucleotide diaphorase (DPN-
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Explanation of Figures

1) Endoxan admimistration group

Fig. 1—4 : Suspension method used nitro-BT, X 1000

Fig. 1: DPN diaphorase, Fig. 2: TPN diapborase, Fig. 3:8D, Fig. 4: «-GD

Upper half shows microscopic figures without counter staining.

Lower half shows diformazan-haematoxylin counter staining figures.

Stainabilities of the DPN diaphorass, SD and @-GD are slightly intenser than that of control tumor cells

(Fig.1, 3 and 4).

2) Nicotinamide admiunistration group

Fig. 5—8 : Suspension method used nitro-BT, X1000

Fig. 5: DPN diaphorase, Fig. 6 : TPN diaphorase, Fig. 7:8D, Fig. 8:2-GD

Upper half shows microscopic figures without counter staining.

Lower half shows diformazan-haematoxylin counter staining figures.

In Fig. 5 and 6, the number of cells reacted intensely is increased in lesser degree.

3) DPN administration group

Fig. 9—12 : Suspension method used nitro-BT, X 1000

Fig. 9: DPN diaphorase, Fig. 10 : TPN diaphorase, Fig. 11:8D, Fig. 12: «-GD

Upper half shows microscopic figures without counter staining.

Lower half shows diformazan-haematoxylin counter staing figures.
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In Fig. 9, the cells reacted intensely are slightly increased in number.

Note the negative or little resction in the mitotic phase (Fig. 1—12).

4) Colchicine administration group

Fig. 13—16 : Smear method used nitro-BT, X 1000

Fig. 17—20 : Suspension method used nitro- BT, X 1000

Upper half shows microscopic figures without counter staining.

Lower half shows diformazan-haematoxylin counter staining figures.

Fig. 13 and 17 : DPN diaphorase, Fig. 14 and 18 : TPN diaphorass, Fig. 15 and 19 :8D, Fig. 16 and
20 : «-GD

Stainabilities of the SD and @-GD in the smear method are slightly weaker than that of control tumor
cells (Fig. 15 and 16), while stainability of the SD in the suspension method is slightly intenser
than that of control (Fig. 19).

Note the nigetive reaction in the metaphase-arrested cells (Fig. 17—20).

A Cytochemical Study on Ascites Tumor

Part 3. Effect of Endoxan, Nicotinamide, DPN and Colchicine
on Four Oxidative Enzymes of Ehrlich Ascites Tumor Cells

By

Takao Kawashima

First Department of Surgery, Okayama University Medical School, Okayama, Japan’

The four kinds of anti-tumor agents i.e. endoxan (0.5 mg per mouse, three times),
nicotinamide (15 mg per mouse, three times), DPN (40 mg per mouse, one time) and
colchicine (4 mg per mouse, one time) were subcutaneously administered to dds-mice which
had been transplanted with Ehrlich ascites tumor seven days previously. And the changes. of
the activity of the DPN diaphorase, TPN diaphorase, succinic degydrogenase (SD) and a-
glycerophosphate degydrogenase {(@-GD) of the ascites tumor cells were cytochemically examined
in the smear method and suspension method. '

1) In general, their was no definite morphological change of the cells except for
inhibition of mitosis in the above dosages, nor destruction of the enzymes. ' But a few
variations of the enzymatic activity were noted.

2) After the administration of endoxan, stainabilities of the DPN diaphorase,» SD and
a-GD were slightly increased, while that of the TPN diaphorase showed no change.

3) After the administration of nicotinamide, the number of tumor cells with the high
activity of the DPN diaphorase and TPN diaphorase was increased about five per-cent. NO
change of the activity of the SD and @-GD was observed,

4) After the administration of DPN, the number of tumor cells with the high act;vxty
of the DPN diaphorase was increased about ten per-cent. But no change of the TPN dia-
phorase, SD and a-GD was observed.

5) After the administration of colchicine, there was no change of the activiby of the
DPN diaphorase, TPN diaphorase, «-GD, while the SD activity was increased in lesser
degree.
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