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19474E 115k Mitchell o 108(FC DI 3%/
AHETX Y, ¥¥ 3 K (Synkavit) i Oxy-
gen & FE1Z Radio-sensitizer (Radiation Potent-
iator) OMEEL ZDOBRT B, Lh LER2 B
L 7-fEE < Mitchell & FIRRZBRE 2 H L Tw
BNk Jolles XU BMHATHOT, ¥# 3K
HARRERIEA R 2 W E BRI REEPH LT3 D
1% Friedman 4%, Tarnowski &35 5. 4B,
¥y 3 v KORMEEEEEE G2 o 248
HEAWZ DWW Tix Lehmann D#E4EDIskE Mitchell
ERWFEL TB EZ5THBH, ElEORKES
HLTw3 AL&MT, Badger %, Skipper £&;
Gellhorn 4%, Boyland %5, i, ®IE&Ex
DEBIES 2 O THRBEIVCERIBEEZ LT
w3, X, REICY ¥ 3 v KICHS ke
ARHBERIMED Fritz-Niggli, §JIl, #H
&, GEESIZL > TR EINTNT, B LT Mite-
hell 2z X 312 ¥y 3 v Kz EMEEEEEN
BRI e O AR E B 03 B B T ISBRD
BERD5. 2 HROBERT T TBMERD
BAETH B DIK LT, Mitchell #45  BmkE
GEBELERAZLOTEELTW30DT, o
IR AR ¢, L dikhit Mitche-
Il OFER—ECERTHBFLTHES S,

Rz ek, MRS O FaHiRE R L T,
BAIRREEE & Phl T % & SRR O B
BEET RO ZHER Lo DY, RYX}
NG D= A, R, AT
VO TNHRE D B AR 2 & LTk 23,

SEEEY I VRIZO20TZ—A Y » eigEE v
T o7-BliEElRET 3.

BEH ER U RERGHR

ERISEH : AERY 7 3 v KESK TH 2 R ESE
RDFF—7 2 HBA LR, 2F—-7121% VK,

2—AFN— led—F 7 e Fui?v) ET
SR (lec) & VK3 (2 —2 FA—1ed—F 7 1 ¥
J VB (5Ce) ERBH DT, RRIE VK D5
CCHE(AFNF 7+ %7 v kL T50mg &45) 28
AL, #RkEike, E Y OEHEEXAFALT T b EJ v
DEEFERE TR L. 55 Foster?® itk e~
A D VeKs HEIEPIE:STD LDy 1275mg/kg & 55,

I. ¥73:vRKowv AXE4EERE ( 700
r) TR T R,

FLER G 1 dd RV R (KE15~178) 20pT
FI1FEL LT XiRSEME 700r (ZBE :
200 KVp , ZWEN : 25mA, @ik : 1.0mm
Cu.+ 0.5mmAl,, FE¥ : 40cm, §RE 8 ¢ 81.2 r/m-
in.) #f7v, XERMUEHAT3 HREV « K50mg/kg 2
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FREMMREE 4 Mom T, V- KESE ;
W D RER A RERC LT, KRS0 i
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55 @i <, s0mg/kgrr FHEHMEER O 2508 kg
IEREPTERTR I BIRE: X 0 D ERIORBIC O T
MEREST A BEAn L T B B8R T 2\, 50mg/
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(3) VK 0 MiasZug i) « Ri2di
.

HBOW VeKo=—a1)velBaaRckiE
THE

B

e Kz% mm
u—A-—n‘[KS% MMH#
SO KM, B
VK R

e T L ¢ )

» EZ R

#£1 ¥Yz:vKEEMEKHC:2MEFESE
Y )

AR 106 [N [srnt 22 [snk
1449 76%159% nz# 107" 130"
434 | 635 | 579 | 459 | 412 | 439

65 551 43 | 122 37 L1029
355 | )85 |27 | 275 | 329 | 318
100,09 100.0%|100.0 %] 000 %] y020#{ j00.0%
opays| 259 130% 2309 526 s03%| 303%

AR AES
5 e |5 |

(2) DRI TV « K 100mg/ke EEPE
W DLSZUIRM OB 2R TEFEIDL S 10h
3,

g, Ve« KEH ko> Tmizssngs LT
WA 1 — 3 B E 0 &0 mE) cEE

HAERZMM SR #1844 w4 35

FREION & READWRATH S 5. L LERE
BAZc o T BB L 7R E R TAD S
D

I. E73vEDxz—LY o =T 255
g R .

(1) Vo KETFEHOXHBOZ—LY , viF
Tl MR R T 8

BB h: 1 dd RV R (ffE15—178) 5T
F1RL LT XRSE AT 30536 AT AR
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D., ZIRTEYE ¢ 4mA, FE¥E: 3com, SR 342
r/min. ) 5L JBES L7, BV . KiEgHizs0mg/
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SRRV EEST L7,
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KRR OMIERTEd BB,

£ &

BEY « KIEF 7 v &) v 3 b - < 3
¥/ VBERTHL2TC, Yobuv ¥y p AT
BRESCRICIANG B 7 FBESR R TERL L - B S
FHEUTEAL, myesEmE, 3 Cizikmeem
BL. oM, KERIUC ko THIRER,
BERETLEIRA, WPARISRET TR, Tk
R, THTH: Ca ORIV, SR, &
eH, BoAAGERERS 3 L SEbh, RAFE
TREHETEEED OV « KRS0 & % 25k
ERCHLLEHTH S,

BT, Vo KICHAHRE SR 3 5 3 15
PO TOZRET DN, B[ < X1z X
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SHRHZIT, Vo KEHBRIAET B BSRHR
BEY DRER L7 LB, BASHAERN L7
SWFIICV « KEEHT 5 & HmEREDOHRE R
{EEL YV « K2 BBIREERARD S Ll Tw
%, EEEOZ L v v ERIFIC1000T /4 L 7zBE
A b BEHMASERCHLT V- KBEHT
»Y, X, BEHMHEEEOEBRBEELIECEHER
btz LIE L T, Fritz-Niggli® (1XIRET
MO I Py FYYD7 v BRESEEEOH
#r b, VK 12 Mitchell D=3 X 5 7 ficst
SRR, KRB I ra vy Py el
THS R R R S B LA L T 3.

Tz OEB T, XELgRE <Y A0EFH
WeE LT, Ve RKiZEEMIEHTHORERE
AR\A, FESHE 3 HRNEHEICRE D EMm IR
DR #R L, KRERD bEF» S HEOMR %
L7, Lo TIERCBMETIEIHZNV « KIZH
SReREERERAR DB LD LB LS. LOEF
2o\ THEEFA TR\ A, HrHim f i O e e
FAZDV « KOFEHNHBIIRERETES .
R, V-« KOREHE 3 B HEHB RS RAE
AL @b bEhanor.

Wiz V « KomEvEes Bt 2/ T % 28,
RO TEHEBOFEERDHS. Tk V- K
OEEMETH BT 7 L ¥ Y ZFRERRTEE
e % AT 5 EE HIES 1T X O TI9404EREBE &
f,Lehmann? B¥ 7 v, 77 ¥ v R UXY
v % 7 vz Tubifex 58 O5ZLNHEIER RS 52
P LTk, £ DARIC X DR EERE
T T RN B L TR ) v B N EEIH
THEMESEMH ORI ERGEI L T
%. LaLE, ¥ vHEEgcaEoitEEri
RV EEIREY H0T, Eh&EonEH >V
TIRED ORI T®REh, V- RKE: %
DD X ) vEHEERE L LDFETNCEIM AL
WiEbhTws., Ve« KOEAHL QIS
FooWTIEY, SH, EEEICOW TEH
&), RSO BEFMHHROBERD Y, B
sgpE s m R T (8 AARELZ D\ T Mitchell 429
2, Tubifex HFIZ-2\ T Lehmann® 23524

BAREZ I RELMERE FI8E #4445

HEERARD3Z LHEL T3, L LEEES
DBEIH U THSIGEIEASR 2 E R WE D
%\, HWED L SV « KiDFFES <D A
FERD 304 2w ¥ Lz X 3EER U HiEICH
LTEBREEZADAIORERY, ZOR
ElZAROEERR P BER LR 2T T 5
B, FhCk 2 LEEDRFECELY - K; O
BRI CRE LA DY, Badger F9 Wa-
lker 5 25612%F L VeKs ##%8i L, Skipper'®ik
AR RFEMFIC VoK1 #8il 734, Stock 416
1 Sarcoma 1801z VK3 #Eii X, H!Z Boyland
&7 13 = 7 ZAHREA B V-K; %, Gellhorn%1®
1 C 1498 VoKs ZELZ, FTXTRrDE
BIEEOBEMFIIRAD SN ENDLRY. H
= Gellhorn 2903 4 D=7 AFEKEME (32
DI DF I & FKLAIE) & Brown-pearce i
12T VeKy @ BELZIT\, Wb BEFH
Sl S U AR L A 2 R B B HsR T
o=k 20T, Mitchell @iz # #:21 L Tw
5.
HrOBEBTE, =LY o LEABETY AD
ARSI O\ O THESTE g iz L,
MR PO B CIiREE TLk & B B X WIEGH O
ErRs b=, X, FERHN GEA®EM &V
o« KEHBEAZ VT h Y ERFICIElEbht-, 20
Bk Er sl V - KOFIRIER 23BET 3
HDE L TEBEEE-, Ve KOMESZSRIZIRZ
TR, 25mg/kgEEEPNTES T3 & L A @
BB H 3R, S0mg/kefEFEAES T IE £ s Ik
L, 1oomg/kgMEREpPyEEST C il (2infgsrEeR
OWAE Bz, L LD { Foster2) 12 X
% &=y AD VeKs [EEEHES D LDsot75mg/kg
L EbNTWB0T 100mg/kgiEd) O BRAITIEA
W o Bz, X, 50mg/kg FEREEST
TS B O Ry 7 88 o 7= ESR O
Mitchell @ V « KX #lRPES T & 8 %
R L &) BE LB TRIRR. 18, V -
KES 12 & 2 THllgo 28R A0 EEND A (a5
6T 3 EES &, FHIORN &RBOWR MR
YREHER, hrnhil SR ERE LR
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PEIPIE2ED LAV, BEFHZCOCTI
REEREE L o 3B A D bz hove,

D EDRZ DL VBB E, Vo Kidf@d
TRE D RN TR EE DMz S 2430H 2 38
D55, FRE TN E IDEOIFIRAD S
niwv. 2, Ve KOBKERIGIIEETH S
A, EMIERICH L T E #2120 saE 2
. Ve ROERSZIHEIERC oW TIT 2 3
BERZEA LI NERI &, V- KBAD
SHELRIEST S LRIHEX L, BBREKIEESE
FRD2LEIEINH 5. Euler £2035~T
W3 & 3Tk v o & BRI EESEIRIVE 2
HBFEIHFEZ NS, Domagk? (3% )
VI EEN OBEERE O A 2RI T 3 &
SRR T S,

TR LTV » KICHESHERAER RS 3
BRERIETHS. ZhicfiL Qe rnxiER
TH57 7Y » FHED Mitchell #i¥ o ik
P Y EOTCHZLERD B, KT 19474829
12V « Ky TH% Tetra-sodium 2-Methyl-1+4-n-
aphthohydroquinone Diphosphate(Synkavit) 23
RELARATRE L 2o M R ML 0 B a2 2 R
D69.3% - HHI L, XARBMMAH & 2 HElsnR
(64.9%) LFpEBBLANDERS, V. Ky
EXIREDAT % & SMBI R —FEF A D%
JRDI49%ITIERA L L85 L, FIT1952482012
WEAHPE A ZUHNEIER &V« Ka JREEOBBANC X
EARARRE B 2 BEHE T3, 19484251213
ERPRANC, SAFTRELISNDOLEAT L 7=
11667, XHRMSTHEEE, V- K4 100mgs
(1 HEDIRAK 700m2) OFES I EERE, RIE6HE
- FBRCA G TR AT L, BERIEETEIh23
Bl BREROBR, BEORHD, £RhOERES
DR EFTD T3, 1949452607 |3 HHAREL ARG R
&Y, V- KEME, Xi8&opr i
BRoOSZMG, B, BIERL LI 3 B L
L, BIWCFiAE 0 RETHEBE TR T B
WX ARRANTED PR AR 4.2 BTH o=
DITH L VeKy L DR 7.6 7 IR L
72 LT3, Jolles 1319504827 Jk TF 19524F28)
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128 K DEMEIEEEEIT VeKa & X & 0P
HBeRARS AL LBEL, B2 BRATX
RIS & VeKy PERBERL B A, Mo Ba 13 8
XS O HE L 0 b EMSOBMEREE ch 2
X329, 19534E30 121 Mitchell 1FEHFAREED
FAETHBAESIBI MR LT, XARMEIRNH
3P L, Ve Ky PRRBEOATEI 2 B L 722 25,
Xk B R BESTASEIARE X ) 3. 87 B4R L
7=0wE L, PERBECI 8.70 B4R L THOR
WCEHEHRNCEE O ERDHEHE > B L T
5. X, VeKu DEARMNESNIHIRAIESNC L
THR EFR R AV DI/, 1954453002 b [AIRR:
EREPEE L, —BHED D DOEHH X
H D305 H1IC VeKa ZHIRANEN T 2HETH S &
RY. X, HOBED G 0 AL VeKy X

RO =08 23 Walker f#AE 2560 Hd s

HEERDEIME T3 LM/~ T B, 195548301

Walker FEPSJE 2560 EEER 1100 X 5% R4
LT, BEREETCIX25% OYUCIRE 01847 23y

MUz |EL T35,

FRAVE TS R OB EIFNIV - K

100mg Z A4GHTIR CHIRPIICIES LB B o

Jr bk, XA E oBEH B4T2 T Mitchell L H
RROTEBER T 7 LT 5.,

L& L Friedman 2551 VeK; 7% Jensen A
EE LT, STy, X E ot T3 Mite-
hell tFEZEREIELhAEZND-EBEL,
Tarnowski 496 3, Walker 25655/JE T, Mit-
chell X DEi&n7: VeKy (Synkavit) # (>
DERIEEER 2 3B3R L72 & 2%, Mitchell OZ 3 %
HRHERIER X BEE NP0 LR T3,

BROEHTEV » KOETES & XB0HH
TR EEBIFTD bhano74, BEFAES
& OOER TR S TIREE Tld b 5 35, iiasaas
D & PRBL O EEM R R FEDENL S TH
5. Wiz =LY » e Bk~ 2 0 EESEE R
eV o KEBBERES & OB TR T, 458
B3 rh EOFAMR R S ha v R, EKERMD
R (BAHIR) T2 BE M BEC Bk s
HOHRZ WD 7=, '

c=111=
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& T, Mitchell i V » Ko HaHRHRER
DOEAR L I L T 5725 5, 45
V » KIZHARPIESNC X s IBsmie, 2k

TITIVFY XD, SHILAME KRN
VB U T S HEO BRI BT L T,
BAHSRERIER 2 BT EHA T35 LD,
R, BBRREZEHTBLEIZ XD d 39,

LAL Y bay FUT LT Fritz-Niggli®

3V o KOV V3 v BB R A B B &R
T BIEFGE Uiz, Vo« KA IR
FCHEBNEEIFIZOWTULPIHTHE R, 8
BV X ROREE X W BHEEOEEDV - KRZ
WKESDDLEEZ, BEEHEESCRTIRE Y -
K ##80d 2880 #6484 53 X W EE OB
{!::p*s% DA, BOTEEFTE LY « KRTIC
flg2 T3 EHE~T\ %, Jolles &390k, VK4
N7V 7 ICH L GE L EARRERER 2 2R L,
REBPEATERSRIC & > THF B ER 7 BB B R
FBrROLELD, VK OBBREIET S
TERZER L T 5, AN MiEF 0BEiTEC
aPEMEEEE TS L Tn T, VeKIZZED
WA Ca Z#ME ¥ 3%EL Y, F41o3vo
BIER 24808 T 5D TH 5 5 LHEHI L T3 3,
Z N HYRAEF OB B .

WIS &V o KMl sk R
WD, I, fBICHSRROMEH T HIRT B
DTHDPEFRCHAI AT ACDTHDT
Mitchell »V - K Radio-sensitizer theory &
REOWE BB X > T—REYSh T
WEBDEEID, WimBr OBERCHRTLED
TRETIIINFASRBADLNA 2 X572

5, Vo KESCERIERREECE L TiRENH
HZERH 2 b0 & ThiE, BEICHEER (S
ensitization) & MESEEH ARG S 2. BRER &
3, ThERTEH I VEELHEIZWEDON,
TR & BFR L 2238 20/ &35 IR T
BHEICHIREEETHAS 1D, Ve KDH
AT L AR EMEASE (Synergism)
IR ETHAB S, L LIRx OEEEE Tl
Synergism EFEIICWEH T D ITH FOHEHER
GIRETH S,

BEFEROEB X VKs (X F—7) 24

HARZHRS oW #18% #45
L 7:® TE#Ci: Mitchell @ V+Kq(Synk-avit)
ORE L 1 SRV, VoK & VeKy &
O EHOZERD B LIXEL bR v,
R, kDS L OWREDHETY V-Kz £V -
Ka THEABRZFERB/EL L T 5.

DLED X 512z DEER T VK ITIZHED T
HRBE Tl B B PSRRI, RU=—0
U v CRREHAGIER (EEARE O 2B
Fobh, EHRESCET 3 XRE OBERSRD
BN P RE AR VO THEBRE, VK 35
SO FH AR LR R, FIRER, A%
TUEMRE SR Z L2 L, ERES, FRCHEE
[EE, i, RPN, TEME %3 U 7o B3 Ok
RERCEE L THWERESEH o —D2TH B &
Z=Z%. L L Mitchell, %5 & 3 hgisahg
B b5 REBEOHRI R D EBAED b
(B TR A

= W

FHxlx ¥ ¥ 3 v Kiz Mitchell 8FE5ET 2 & 5
BRSEREER D Z N ENE, LY vk
BEAHE % AV TRE 2 MRt LR DRI 2487z,

1)V - K50mg/kgfR4dai 3 HMIEEPAEES 2
L2, X## 700r L5 A~V 2 DAEFE X
FREMRBERRAL L, KERLCOBEIFED LN
B30T, EH~Y AZEHIERER AV
DEEIBNS.

VK6 3 B ESIC k2 TR XL RA
U ADBRAEBYANE L VB TRETIES S
BIEEL, REOHMEIAD b B0 T, WED
H R EERA R BB DO L EI LN,

2) V- K50mg/kgsdfil 6 HAGES © 86, K&
TEH TR =AY v e lidE T ROAFEHIK
VIR EEFRD R, HEENEH TR &
HHMOIEE TS, X, BEADFEIV - K
HESICE D> TE LI Eh 3.

3 T—AY y efEmfdszIsE ik V - Ko0mg/
kgpz FyEST, XKk 25mg/kgffEpNES Clxr LA

BhnOBER A< T3, 50mg/ke AL TR
OTEREEIZ,  100mg/kgfEFEPIESR T X > B

RS HOWD EHHB. B, MESERS
RE & FREE o m & REH DR BRD b 3.
4) V » K50mg/kgz TiEH 3040468 12 X&% 100
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The Influence of Vitamin K (Kativ) on the Ehrlich Carcinoma,
and on the Effect of X Irradiation to it.

By

T. Shima, M.D., J. Nagae, T. Watanabe, K. Hanada.
Department of Radiology, Tottori University School of Medicine.
(Director: Prof. Y. Anno, M.D.)

1) With the intraperitoneal injections of V.K in dose of 50 mg/kg during three days
before irradiation, the survival periods of the mice, which whole body X irradiated with
700r, were not influenced but their decreased body weights were recovered more rapidly
than those of the non-injected control mice.

With the injections of V.K during three days after irradiation, the survival periods of
whole body irradiated mice were prolonged slightly, and their decreased body weights were
recovered more rapidly than those of the control mice.

2) The survival periods of Ehrlich ascites carcinoma mice were not influenced with
repeated V.K subcutaneous injections but were prolonged slightly with repeated V.K
intraperitoneal injections. The quantity of ascites was markedly decreased by V.K.

3) With the administrations of V.K in dose of 50mg/kg subcutaneously and 25 mg/kg
intraperitoneously, the mitotic rate of the Ehrlich ascites carcinoma was slightly increased,
but in dose of 50 mg/kg and 100 mg/kg intraperitoneously, it was decreased slightly.

4) With the subcutaneous injection of V.K in dose of 50 mg/kg about 30 minutes
before irradiation, the reduction of mitotic rate of the Ehrlich ascites carcinoma cells,
coused by whole body X irradiation with 100 r, was not influenced.

5) With the intraperitoneous injection of V.K in close of 50 ing/kg about 30 minutes
before irradiaiton, the reduction of mitotic rate caused by X irradiation was very slightly
intensified. !

6) The four times combined applications of V.K and X irradiation on abdominal local
region with 300 r had not any significant effect on the survival periods of the Ehrlich ascites
carcinoma mice, but this combined application showed significant reduction of ascites
quantity of the Ehrlich carcinoma mice.

From the above results, we could not confirm Mitchell’s thesis of radiation sensitization
with Vitamin K, but recognize some effectiveness of Vitamin K to the treatment of
X-ray therapy of malignant tumor patients, especially having abdominal tumor, bleeding,

ascites and edema.
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