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TRERIT B2 B AR M D RS & L THuk
H N THerz 230~ Ellinger®® JrtA A, 5249
20T, HEBNEZEOE - D EEILN
T3, ik Tr {bk&HORESHSE 0 &, &
AIFRANIC & ZREEDHBRY~D, R O Bk
12 X BIF~DEEERE RN, ROLE, &
IF D FIRFEEEE 2 D\~ T DA A BEZED, iz
ARURER 5 WA B 12D\ C oA
&0, WECIFEERME: S hB 1B,

R Bk 5 AR 0 BB BT 2 304513 8as 2
ERZE, b BRI~ R e
HIZL R BB L 72 % DRI S. RB12zh
bDZ L GFCE#BHN LD ThoT, BHE
R 722 Tw B IR IR DT iR BT &
B2E LU D,

WED T 12, Wetzel (1921)) % fizw, Cz-
epa & Hogler (1922)%, Borak & Krieser
(1923)%), Holthusen (1928)9), Barbarezy
(1925)%), Herold & Heissner (1933)19, Fuge
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I DRITEEZ, FREEORNERBC L 2%

Wi HBHIC, WRE L 3EEHEOFHEZ @
2L, ThHIHL MHERNEMA T, BiC
HAtkRmshe X 2 e L,

FIE EMESESEOFREE
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BEOFREYRERAL, HEEER, B2Y
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X —DBEERVEBERICES, UELERINT
WAERBEL T, KIS, HHD, RAD
VRIECRIAR E ERROI  BlEE L7, SURESSIX
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% F T —NEEAB (LUFT T T), Bromsulp-
halein test (LLFB S P) Fix Cephalinchole-
sterol test (T O CF)DRE ¥ BDOT 5.
B M AREG, BSPORERRELTS
b, B, WEORHFEBO»2 LBbhi
BRES#Z, TTT, Kunkel test (LI FKT),
RERE, BREG, FIFlLryALey—iL@g
(Diethyl-barbituric acid) K& (L FDEB)
T, KT (11.8%), BHEE (11.3%), DEB

(16.3%) DEMEE*R D, BEEBEEDOK 2 (i
DEAEEZHEL T3,

TR IS, EEBE2061c Santonin test
& Azorbins SHEHERER (M T AsS) 24\,
RZ60.0%, 56.0% DB BEL, #)[D%x
BEEBZBS P27\, #HELEZCHIERR
2¥YDEL, EEEHEGTIERER L VD, B]
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Abels™ M3 iE e Y V¥ VER, 50A D W
(LR B DK% BT H I E+FE L T
B8, EEVIREIVE Y &7 2 Y v ETHlsE
L, FFC 532615136 (10.6%) 1EBHE:TH
D7EBEL T3, :

1% Cholinesterase JEM:EIzow T ik, H
HEE?, BRSSO RUERY STh b EEET
DIET 23HdE LT3,

B2 HERNSRUERSG

D REyg : MEEc CABngEe LSS
BRE 114%. ZTORRIE1IOMLTHB, &
BAME LT, syl ce-s8E8124K
UEh% 2 ELIAD L ~ b 7 v B 184 (34304)
FEA,

2) W#EFHE: THO 5 HEHOBREFFTo 7=,
i) Kunkel FfRIigaKRS (KT & #5H)
FEAZEErE O Mm% 0. 075cC 2 /RS2 L ),

WIIEEETH B L FEEL T3, PMREEERaAk 4.5cC% A (60MFERR), & < JBAn
Table 1. Classification of Tumor Patients
Name of Disease ‘Tumor No. Name of Disease Tumor ; No.
Maxillary Cancer |+ 6 Mondibular Cancer A2
Cancer of Tongue [ 2 Cancer of Gum S e |
Head Tumor Malignant Goiter + 3 Esel 4 | 12
" —_ 1 " e
Reticulosarcoma + 5 [ '
c 4 Breast Cancer -~ 8 Mediastinaltumor -+ 5
hest Tumor
(But Esoph. ) " — 6 Cancer of Lung - 8
Lungmetastasis =+ 6 Reticulosarcoma - 2
Esophageal Cancer - 4 Cancer of Liver -+- T
Gastrdintest (zastric Cancer G et B Cancer of Pancreas -+ 1
" — 14 Gallbladder Canor -+ 1
Tract Cancer of Rectum + 10 | Cancer of Collon +- 1
" —_ 3
Cancer of Urinary Bladder, <+ T Seminoma + 3
Hypogastrium " — 2 " — 2
(But Rectum) Renal tumor — 2 Else -+ 8
— 1
Else Leucaemia 2 Else il PR &
Total + 138 Total - 36
All Total 174
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BRI 305HE L, B RIVE R LK,
Leity S E Azt 7407 —AZAWTH
ET 5. _

ii) FAFEBEE® (STR LR

Ehaxi) E L.
iii) Bromsulphalein B (BSP & K
)

5 9% Bromsulphalein ¥ # A& 1kgiz 2 ¥

0. 1cc (5,35 5 mg) D) A1 Ptk D IR AR

RIZHENL, A55EME O NFIR: bEEme L
DAV E SITHS ceRmm L, #HE SR D
PICTME 0T 5. 2 RK0NEBRF R
W 0.5ccKUpH 7. 0Dk 4.5ce®nkx, HEIZ—
5 12 12109 NaoH ¥ 2 ¥, Hi5RM I35 %
HCl 2y%n%, 74 MF%— 550mp & \Ej
oML WET 5.

iv) iEEESEES® (S I I &K

REZeEISO MFE 0.5cCi2pH 7. A0 BARAREIET IR
4.5cc®fn X, 74 NF¥— 415mp W AiE
DML EET 5.

BARESHMHBELME B19% #55

ERZe o Mk 0. 1cCi2 5L ¥ 7 — LEERK
1.5¢c, pH 7.0¥7 3.0cc, 7/ —l L2 P
0.2cc, 5%* vy — M 0.5cc #in %, B
L, N#i3 FElicmfgzx &b D F Hw, 38°C
IR 60 B LS, 580mu DT AN T —%
WEIEROM L HELAIS T, kETZ 7L
THBEDOEEROEL W dpHe DD, (GE
_EEE D38 CHFIRERIC 605 B T % D IdEE DAL
TH, LEHEdL 12 Beckman OpHillsEEE %
R LTED7. )

3) Y5 : FREDOEMEIIE2 DML Ed.
2 BEERAVE R X RE L HROBL, SFOK
ka2 13 Chi-Square [A X2=d32(—n%—)]
RV, BR®5 %M B w1, x> 3.841
FLOoTCHEBELHE L.

Table 2. Normal Value of Liver

Function Studies
Kunkel's Zinc Sulfate Test
Sublimate Tubidity Test
BSP Test
Serum Icterus Index

4~12 (Unit)
4~12 (Unit)
< 5 (%)

4~ 6

v)  1mj% Cholinesterase’® (SChE k: W&#r) Serum Cholinesterase Activity 0.8~ 1.2(4pH)
Table 3. Results of
I Patient Nomber of Liver
' Number 0 1 g 3
of Group o, "9 No. % [No. % |No. %
Normal Indivual 30 | 22 73.3 5 16.7 3 10.0 0750
Tumor (+) T88 - .| 80, 218 | B65i2brlizs|4%a0 26: 1 . | +15 : 0N9
Total (i) 36 17 47.2 9 25.0 5 13.9 5 13.9
Total 174 47 26.0 | 45 25.9 | 41 23.6 | 20 11.5
5 Tumor (+4) 53 9: 16,9 | FZ¥RITReRRININ. (19:8 6. i3
Gas‘fr"r';i‘tte“t- 0 sy 18 8 44 45)isE Tergdqe2 111 | 3 W6k
: Total 71 17 723,90 | 17059 012l 11609 9 1287
Extra-Gastro Tumor (4-) 85 D1E-—2559 |~ DGR 030, 677 [ D S NG
intes. " =) 18 g 50.0 4 22.2 3. 6.7 2.5 5Tl
Tract Total 103 305720 L i i FOBA 2T Byl 1082, | - 1TS SIS
Tumor (4) 31 9 29.0 6 19.7 9 29.0 4 12.9
Head " (--) 2 2 100.0 0505 =20t D ez | 075200
Total 33 133HE 61197 '9%g 299,00 |- 4 11249
Tumor () 30 T 288 13 43.3 | 6 20.0 3 10.0
Chest " (—) 7 4 57.1 15043 a2~ 1986 0250
Total 37 19522947 AT 6 L2008 3 SIBNl
Tumor (4) 18 47552 3 16.7 | 10 544 15800
Hypogast. ’” =y 7 2 28.6 3 429 4 4g 0 14.3
Total 25 6 12.5 o N L 145085
Tumor (4) 6 17167 S P S B St (747 2 33.3
Else " (--) 2 1 50.0 (11 ST PR\ B 1 164
Total 8 2 25.0 2 950/ | 1 12.5 3 37.5

—170 —



HEFn344: 8 H25H

W3 Bkt

{30 KU EE % 1744 (RHEEEEE
1384) WZ oW THIRETER L L 25, ik
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7, IRUVUE1~80ML 2oz, ZOBER
1A~4 ACTRBZML, BERAEBESRIWR
TEBEENBEMRERESZE y=x 0= R
R U, FEHEESESEE BT iR E B R 2 R
TORHFENTHS.

1) f@EEE: EVEEEE HESEE) Lo
BAtR

BRERY 0 (X2=16.324), HEREEE >2 ()°
=16.119), KT (x2= 9.241), STR (x*=
7.852) &UF SChE (x(=14.014) 12 Tk k=
BIRE1ZDRNTHE O * B, BSP (2
= 4.455) 12 CTIIERES 4UATHEEOXE LR
BizR, SII (X2= 1.406) IZRWTEEED
EERDAMNOI,

2) {EEEE L HILEE GRIEDS) B

BEERE 0 (X%=14.912), HBERE >2 (°
=16.170), * KT (x%=: 7.001), STR (x=

Liver Function Studies
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8.178), BS P (9.5391), SCh E (x?=16. 199)
CRWTERR 1 LA TEROET D 5 93,
S I LixED#E-,

3) {EEREE EE(LARIMNES; GHEE) B

WEERR 0 (x?=12.392), WEEHEE >2 (2
=13.008), KT (x%= 6.889), SChE (x*=16.3
34) IWRWTEIER 1 BN TERDZEEZZAD,
STR (x2= 6.422) TR WCRERS %L AT
FREOXEPHD, SIICRVWTRERNELHR
D hoTz.

4) HEEEE L WA

HRERYE 0 (x2=10.795) K 1f SChE (x?=
11.204) 12t~ TEREER 1 LI TEEDZE 23
», BEERE>2 (x2=5.833 ) B U KT ()2
= 4.755) WKWRWTRERS UATHEED =Y
HDR, ToOMIoOWTIIHEENETADEA
A=,

5) 1BILar 0 B L FRREREE

DOFH ST A7 FRUHIL T
Badd % L, SChE (x%=20.940) s Tl
R1%BLATHEREOZEFAD (HL Z D3I

Functions Abnormal Specific Functions Abnormal
4 5 E >2 KT ST R BS5.P e [ SChE
No. %  |No. %  [No. % |No. % |No. %  |No. %  |No. % . [No. %
0700 0 0 6 R 1] 20BAT s 1000 T=02853 =530 (1
g0 1 o 3. 6 69 50.0°| 43 31.2 50 36.2 61 44.2 14 10.1 66 47.8
Qe7-00 ¢ 0 10 27.8 5 13.9 & 21:2 13 36.1 4 11.1 40011
14 8.0 5.g2+9 79 45.4 48 27.6 58 33.3 T4 42.5 18 10.3 70 40.2
10 19.8 4 1.5 29 54.8 1 . P 21 . 39.6 31 5&.5 9 16.9 3387162, 3 !
0 0 0= 5 17.8 2711.1 o 45 22,2 | rigredded A 999 (o) ) |
10 14.1 48556 34 47.9 19 26.8 | 25 35.2.1 89 54:9 13 18.6 33 46.5
4 - 40 TS 40 47.1 26 30.6 29 34.1 35 41.2 b .- 580 33 38.8
050 (k2 (1] 5l 1278 3 16.6 A D00 5t 2058 00 4.122.2
4. . 339 1w =10 45 43.7 20 28.2 33 32.0 40 38.8 B b8 37..35.9
e 07750 16 51.7 8 25.8 12 38.7 15 48.4 2. 6D 1L 2356
0 .0 050 0...0 060 Ozl b 0 0.0 Qs )
el L 0 0 16 48.3 8 24.2 12 36.4 15 45.5 29 6 113353
1S 0 0 10 33.3 8 26.7 8 26.7 3, 36T, 1 g o 12 40.0
050 0 0 2 28.6 1 14.3 2 28.6 00 0.0 2 a0 0
e DT 0 0 12 32.4 9. 25.3 10 27.0 117 29,7 1=227 14 37.6
0520 155 5.4 11 26151 Ti538.9 7 38.9 7T 36.9 1B ) 7 38.9
0: .0 00 2 28.6 1-°14.3 2 28.6 4 57.2 %530 1 -14.3
a -0 110553 1 13 52.0 8 82.0 9.3 0 11 44.0 R 1) 3 32.0
0,50 0 0 2 w833 3 50.0 2 33.3 2 33.3 DD 3. 50:0
0 0 0 .50 1 50.0 1 50.0 0.0 1 50.0 () 1-50.0
0 0 (- 90 3. 4375 4 50.0 21 250 3 :37.5 0% =0 4 50.0
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P30 TE B8 5% 1L { —HT 3. R
PRI B % HUES B L XE R
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BEIFER TR, DOTHBETHIB LR
FLTWBEH, ZhDTEEORRIC X { —FKT
5.
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CAY ¥ DN, 50 NONLEEEE D26
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b BB D D, AEFTI0.1%, L
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2. BBEESDIREANVE Y37 2 Tl
SEL, B O L3260 0040. 6% BMETH D2 &
WEL TR, ELEOF-3GOFEEET
16 (33.3%) 1B IGEE Y, ELEE—
WLy, BHFEBCBERERL T3,
BRROMRBE LT, EEEHa) v T T
—EIEHERFEEZ 2B bhTERHNSLNT
W5, AEBISED, BRSO RUERIIINE
% E ¢, SChE HMET ¥ 2HEEHE L T3 25,
EEDBEETIBELMIEFEENOZE T DI,
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& & OIFHEEE % il U <, M 0RO 72 fE
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BRERB> 2 Ch o7, Lo LEHEE L BT
XS TIZERE, HERY 0, HEERE>2, K
T, STR, BSP, SChE, 24 T 5EX1%
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E5BUANATHEBENOED D % D DORBEINL7-5)
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SIIZRVWTILTERRS LN TETENE
PRLEENSIEETH S,

IR R B TR R YR S h 2 MR
BARECHEOER L VESHMBHR 5. 2 ¥
b, MHELEECERS TR~ 72 Abels ©E 21z,
S SACIRR T 2 H AR D728, §B
1x Greenstein®® RHFEEIF 12 ShvCE - Bl
L—ET2bYTH3S.

BTG, TS EE & T oo BRSSO
IFiEE % Bk L 7:%%&, SChE r BSPIcBL
THBEOERNRDLN-DWRXHEFT < ¥: L &
9. 2% Y, FEEIELIGE, BEIET Y
H, Toxohormone MDJLEE L {EF AT 23 FREIZ
%725 5. H{LEHE RO BT OEEE L b
FEREEEIGE W LT EHSR 2 W0 T, VERRE
DBBWHELLLT, BAORBRETHS. T
% &, PRSI ES S E, FiciEbidins
Toxohormone | ZfbENIBEER H 255 & b 3
BTds9. ZOE, MIRGECRESR S,
EELBSNIFEELZETHILELILNS,

Wo5RE AN I

D JEMEEEE 1744 0fF#iES, KT, S
TR, BSP, SII, SCh E F U ifieay

0, BHERE> 20 THEWX OO TREL, (@
iS04 L BT 2 L b, SI 1LY oHE
TRETHREDETAD:.

2) VHILARAE B DB EE L EEREE DM
12k, SChE #iERY% 0% O HREAE > 2 B2
BT, OELARSMES: O HIEEEE L EER
EZEOMICTERRER (FcRwTHEREOEZH

HAREZRHREAMERE #19% #8535

Wi,

3) [EEEF L EBREZEOMIIELEED
FRHERRD.

4) JBILARRE B L ELRIMEEEE (FThd
HERE ) oz SChE, BSP (2jdw T &
NEZFEDT. T, HLREEEDEE, M
Bz ko Toxohomone LML (ZFF 12 MZh
HREMEHME NS,

EIE jatss B ot RIZ 3 22

BI1EH RAEE

FFHEE B2 3 s O B2 88 2 S 4 L 72
Dz, b ¢ Aubertin Jrtf Beaujard (1909)
THA DD, PEEIFRTE I LRGBS 2 17
v, FZUaF5voELCRLERD TS, =
hiz Seldin (1904) W R BAFENC L ARIESH 21T
DU EEDO L VEEIRETSZ 2B L h
5=54c5 0, Hall, C.C. & Whipple, G.H

(191DWR-RDOIEE W LARRS 2 L6, F#
BOCEMRSHI A LD b h o LS L
ARL, EFORICH W T, focal hyaline ne-
crosis ” #EM T B DIZEERT 2EIVETH
B, TOHZOFERc Rz TESEN T ok
VoA WEFEI LTS, SEZKELIICET
TABLEOML ThH3B.

Tsukamoto (1924)2 x5 BIHERIZ 1 HE DR
#, F7 ) a7 v ot miE, me7 3
) B, BLEZRVREEDO B LA*AD T
%3, Strauss & Rother (1924)™)x fRT42,
SRR WO R 2RO B, AR T
EARETH DO EfidE LT 5. Ludin (1925)%
HAFERILVCENEY b O EHE L TilEo |-
HZ2ZEDH T3, Rother (1927 3HU HHED
FECRLAOSHENCRE L, F7 Y a5~ Dk
A, ROl ERAERD, Z o miE RS, N
splanch. i3 5%, WXL Ty 37D
FHEFICEDELZLABELY, BEROM
BEE I IBL0RLERLTWS,

Smyth & Whipple (1924)%)3 SEREIIEAY %
EY, ROFECKEVIE 2 RN L, JEFHEE
DD L FFREEOEERBEEERE L U5, B’
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AEUHERE (19260 FER, KRBT, 1H
EDULTF CiEH 20w, 1 HEDE ET
% DN % 7. Bollinger & Inglis (1933)%
BAOI % EH L T1880~5250r B L, HYE
HBRHAETRE L7z b D8, 5~167 BEKER O 8
ek LT L72DOFHEL T v 5, H#H

(194D IR R LR P ROFE TR X v 491950

~ 12,000 r ( 140~ 160Kvp) J&4F L T, KA
SEHEE R ES TP RE L7,

MR LT, FIEREARDRE DM
12, Czepa & Hogler (1922)8) DiafE % 47\~
LT IIWE R, (192608, RFA(1927)80
EUaRE (1953)%) 5 13 BAEOHA & |EL,
BRC/NE, B, I (195408 5 13RS5 ~
10BE R BRI S o L, 4RI IRE 2R
L7z~ Tw3B.

% Chrom (1935)™1: 5 E @ FFEf 12 S L
T, TARE S DMK T L7-8%, Wish 4
(1952)8N 3R RICFRHF LTRES » &avq ¥
ERARERTHZE & MEL T3, Schwartz
2(1948) M3 KRB 2 HRF T LT,
C.CF., au4 ¥4, T.T.T. CRMEEHOZE
LB, FHEEE 28 g v lE
8T, RV oe) )X vy R a7aR
N7 4 Y v OBIMCHERIHNRS L|EL T3S,
BHARO MEEE~ DB r 2 VHEEh T
T, MFEEEECRZTERCOWTE, Hf
(193008, FEE (1931)89, Henry 2 (1950)%
Rz REEORAD F B D T3 R (1952)9
IZFEEOTEE L 12 160Kvp T 400r % 1@
B L, BEPRNERGRE R a0, T
MRS X b AlG lLOET, Alb. DiR4>, Glob
DHghn, B-Glob. Wi Itasn, 7 oA KiEDHE
B @E U, FSEE (1953)35E/FIC 160
Kvp 60~ 150r J&4F L, 24RfIBciRZEEE,
Alb., A|G kDA, a1 ATV VE, TAT
MEa VA7 Y v 0ER, iz s G (B
T Co-R) FRIRKM ¥ #E LT\ 3. XEH
(1933)NIF RIS R UL BN 2 17w, M
WEEBEOWRS, Alb. ORI X 2R,
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v-Glob DIFEifRSTEE —i@bi-ain, SERHTBEO
WLEFIREL TS,

Z DA EER (1955) 35 7R 12 5B 217
S, YsHEDTY ) T LVEEMBRIENET 237
O, TS (195203 REOHEBRET # 17\,
B S P436000r LT o RS Cragilk&egi 7z &,

11,000r Jtf 15,000r RIS Ci3frEk225%,
0%z LIRE L T3,

REITHRE O HME0 I, fH (1953)%
LUFHE (1953)2 X b 27z b /Y 1 Bl X
hTw3, BILEEE, 13 200r oA R+
v, 2000r ¢ Co-R B¢f CA-R 2z h,
Rep7 3 JEBERHE L, 4000r TBS P, HbE
HRABROBEME, W7V ayvord, meh7a b
oy TEEENBEEEDBIEL T RO TE b,
FHELE K UFRATRE & T\, 600r, 1,200r
TERAMNHSEE O RNERE 2 BMEES b /&5
h, WEEEEE (BRBRAEER) R E%2
HBBRC@ED b h, ERREIER RS
36 B Bl R72RES Y, B2 1200r B0
Brid, RIKRATHE2AEHRMEE Y, 600r Tixik

CHADEETRTE Y, LI EOBERE T2

2 EEA N R DML, BRAERER, #ER
Br, PRERE & HAEMAEEL & —F Lz Ll
LT D

Z DM IEFERE DB L L TANE(1954)%)
X, FIEOMBGRRC RN 2170 THBEE~D
HEBEERLTW3, Thitk 3L, Figiees
BEFRESE, BSPREMG, AG HZ{T
DT BN, LERBHNGTEEE TES 25 5,
AERENGERIRS, PSEERRN, Wi
RO (B»TKED) 1EBHOMIADHFETY
ez (T &2, HENEILD, fiEa@Ed T
BN THEN, BEINLVIEWRASILERD
ERRbh T3,

DL RGEYERIC X B30 TH BN, Az
WTH I Y JEREREAIZE(L 28 Wetzel (1921)%9
WREDURIRBINTNS,. ZHILBEES
2 40~50% HE DRS LT, FEREOBIEL
BorbDThHB, HaBHZE(ki: Czepa & Ho-
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gler (1922)0z k2T, BWHEEOEE T LS
U & ki VRS (9H) L, 433t
I IEH- B R 21T 120FR 1IFN I 2 580
Tw %, Borak & Krieser (1923)%)i25 &0 &,
E L 240HE O FHCLESHED # RS
L, BEEMERIGEEDT, 3O O B amR
B, vev) ) —FraahdEkchor. Ho.
Ithusen (1928)3FBfAS ClEAEE~D I L X
7V vk N %, Barbarezy (1925)%)
3 LARESERC Lo TR LR F ) vy BRI3E
LI —EEETOBERT 2 LHEL T
%. Bromeis (1926)39 | ¥ WEREHE, R
vavy ) —F v RIENRTA%EE, BIES 69
YW ABRERE L, BRI L
VEIRZVEL D, ZhE VR 3HHES
fErREY < 3k { IFFMESE & 3EMI L 7-. Beutel (1932)%
B IhBERAL, BEREN, B, RU24ERT
Ry E) ) —F v RHELBRETIR
E—FHLAwDT, EeH 77 —CAHRRE
Gt YA ) ¥y EE ¥, 6615 150r RO

300r # ISR BT o228, 126 6 ftf

WY VLEVED LS, 4BRE, SHCETE

O, T ULITHREEENES L EEI L
i LTwv%, Herold Jztf Meissner (1933)100)
X VEEREU 7 O U LR, REEHRERR
AR, FFREER ROk Bin % 5o 7-
2B, TOHBRFHEORCE &, HEERERE O S
EhBFEE LSO TIEA v L 72, Fuge
(193019033142 D FRFEBE (2) 12O T
VEEU S o0 AERiBomFa L AF o —1
Z5ER LT, EHEFENCRIEESIIRDT 1
Z R 7z DN R > TR AT 2 L
EN7Z L, FEEDOEE R LELZVERST
w3,
ERMAEEECEL T, 78R, R0
ETREEAAEGEEDNDSD. ZOWMEHRD
P, mERE B @2 A bR Bkt
L, FHO®EE & BHERMR D LT B HR
b5, Hempelmann, Lisco & Hoffma-
nn'D (1952) ERIGEH T AdEHREE 12 &

AREZHRESHEE #19% w55

D75 &, HEELHEHIREI050r & 420r @
2HNZ2WT, R 7 R8L74 9>, ald
T4 FE, 7TIJBRECY O ) —F 0
%, ZEBEEC, 0 a-Fo7 Y vons
MECT N7 I v 0D EHRE LT3, @RI
Katz & Hasterlich (1955)12%, EEpZEi ¢25
~ 180rep. FEEED VIRV T DL B %52
V71268, Reb 7 2 BRERIES B D 108612
LHGR LR s L, ZoBERS 7 HECY
HOLNB3EY Y, FErofinr : JERRHOE
TZHEEL TS,

FFRRE DT X 2 B8 % leBn a4l
BLEVIDLLTRE, HEOMIERICEAEH
), ERODOMPE L, ABIZOV-TiE Snavelylt
% (1953) DFERD 5.

Snavely 4% L &gy (6 M, FHELERA3000r)
Tt T v nyaEE (6600yr) 247201500 F 5
B E OITHRElRE # T 0BEMUIT2 T, &6
IEIRBIREO KT, 1080 B S PIEM:, #&T
v CCFROBIE 2R, 280 RIS T2
ST A LB LTS, FHiF (1956)109%, &=
TERESHE L, VI A R—7KM1, TEEEE
22, FFflicowvTHRE L, REBEOMIM X
PRI U CFFRER SRR R E 25 L BE L T v
B, F7-3RME (1956)109011 BiE BB AR 2
7w, BSP, W.R, Co-R, CA-R, FH K&, B
oy, ¥YLEYy, [MECYLE Y F BRE
L, 28BS POHRIERE LU v-Glob #5# K
IGE a-Glob Rz @D T3,

SEWHREREEY, R ERER AR R
T, As-S DHEEFEERTED b LT T, [FFE08
b FRITHEEERA 12 & 3 As-S OIEHE[L2H
%L, Snavelyl® 3 FEyEeEE R U CiBiE
BL7BER2T %, X Fochem® 31§75
WMEZE L 7o —¥% AL, BSPREESL
HOFADT B, FIz 3 Fochem (1957)108)
W RIS B2 B S PAHELIS & 1as L7z
BEIVEZBEEETZ2EZRTEY, [
FRE G EREECRE L4612 BS P @ HiEFR
BZADT3,
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Table 4.
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Classification of Irradiated Tumor Patients
Radiation Dose (r) 6 x10° | 9%10°| Radiation Dose (r) 6 x10° | 9x10°|
Head | Tumor Patient’s| No. Tumor J Patient’s | No.
Maxillary Cancer <+ it 1 Ca. of the Gum + 1 0
Ca of the Tongne + 3 1 Reticulosarcoma 4+ 3 3
Malignant Goiter -+ 1 1 Else Tumor - 7 3
Chest
. Brestcancer -+ 3 % Mediastinal Tumor -+ 3 2
1" — ) 1 Lung cancer - 4 2
Lungmetastasis -+ 3 1 Else Tumoa 4 2 1
Esophageal Cancer - 2 1 " - 1 1
Epigastrium ' ;
Gastric Cpncer -+ 14 7 Ca of the Liver + 2 i
" - 2 Renal Tumor - I 0
Gallbladder Ca. ~+- 1 0
Hipogastrium
Ca. of Uninary Bladder — 4 7 4 Seminoma =+ 2 1
" — 2 1 " - 1 0
Rectal Cancer —+- 7 4 Else Tumor + 3 Pl
7] — 1 1 |

Total 6 x10° Irradiated Patients 86

D Bk, BdpNc EEEREEE (AR
WCIRH, BREOZ ) I UVRARRE 21T,
YV ARBRETOT, BHBIYY Y =v 6
EOHHERRD LT 3H L Yy, BEitomsE
FHEL TS,

FOBESRAENCBE L T B E 0%, Fk109
Fochem!® DHERH 1, BEED ZEIBGE
Z8HlD SChE # L b=, ZFOVEEREERD
TFTThor-E EHE L, EWRIEBEIEFZO-
TLb, Wik cmiEgBREL- 0 g
4 FIR3FICRY, REREG & LET 2302 &
b, FEEEFICLIZbNELTvw5, X Foc-
hem RS BE & HLRITEE L HBLT
VBN, MEOMIZEZFAD TV,

H2H BREFERUBRAELE

1) #Hsgs:: 1 ADOSEE o Ne000r (Zarh
) DL RS L187-864 (9424139000 DL E
RE LB7:) T, FORRIIELDMLTHS.

2) BAELE: E23EE 242) 12 F L. 3000r
(ZerpiffEl) RSmERT 3.

9 x10°r Irradiated Patients 42

3 FRATHEE : WA, MEEESS, W LR2EE,
fifEz iz 9Co KEEFRRN %, Zofth o &
Wik 200Kvp L v b YR RAT W, —RENC
HE1EIOHRE Z BT,

4 B

i) FZE OCo AFERMARER I T --100
A— T4 ( 100curie) FHD, 30~~35cm, R4S
5 XIE cmZ~ 10X 10cm? ~ 7 ¥ 15¢cm? 200r ~-
3001/ H

i) BEslfEEeg 200Kvp. 15mA., Cu 1.5
mn+Al 0.5mm, FED, 40cm, FEEE5 X 5cm?®
~10% 10cm?

5) I

1) s REREOREE O H 0 NEEE
BO7HE, KURE R EE C R HTRRE O
FEIN S s Sobas: 72

i) E: BEEERERINBE, B®
IR RIS 5 T B0 TRHHC D50% Ll 0L
BG4,

iii) FzE i) Kuii) DSoEs
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Table 5. Liver Function’s:
* Trradiated Patient Number 3 X10°r e
Group improved advanced
(10°r) of Group No.7 . a0 %
6 15 = EREIGL
KT 9 9 — 215l
6 16 — 1 6.3
STR ‘ 1
Specific 9 B = 1 cenq LI
6 15 — 4 25.0
Functions BSP 9 9 = 2 229
6 16 = =
STI 9 3 e o
) 6 16 4 25.0 2 1235
SERE 9 9 3. -°38:3 .| .1 Giikg
0 6 16 12 75.0 8 50.0
9 3 6 66.7 5 55.5
1 6 16 4 25.0 7 43.8
9 9 3 330 3 3353
Number of 5
9 6 16 — —
Changed 9 9 5 i
: 3 6 16 = 6.3
Liver 9 9 — 1 sl
6 G — —_
Funct. 4 9 1!3 e i
=1 6 16 4 25.0 8 50.0
9 | 9 3 330 4 44,4
’fab].e 6. Liver Function’s Changes
Irradiated Patient Number 3 x10°r
Group Improved Advanced
(10%r) of Group o 9% No. %
, 6 23 2 8.7 1 4.3
KT 9 11 R 11 1 0
z 6 23 = 1 4.3
Specific PR 9 1 S 17 o
& 6 28 1 4.3 1 4.3
w BSP 9 11 _ 9.1 b adB
unctions e 5 %3 | = Fe
9 11 o= —
6 23 ¢ 22 8.7 -
SChe 9 1 PR N
x 6 23 e i R
9 11 9 81.8 9 81.8
6 23 - Al 1 4.3
Bpiibeyjor . 9 11 [ g - O
Changed 9 6 23 | — 1 4.3
2 : 9 11 }. — L 90
iver Funct. 2 6 25 | — =
! 9 11 | = =
6 23 [ T Eissn S ERAENT
>1 9 1 | 2 182 | 2 182
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Changes after Irradiation on Head

1075

6 x10°r 9 x10°r
| Stationary [ Impr. ! Adv. Stat. Impr. Adv. Stat.
No. % |No. % |No""%"|No. %4 |No. % |[No. % |Mo. %
13 81.3 = | 3 18.7 13 81.3
7 TT:8 — |22 22.2 7 T7.8 e 2 22.2 i 77.8
15 R - {ugrosieny | 19 81
8 88.9 = lz+3 33.3 3 G6.7 - 2 22.2 7 77.8
12 75.0 5 31.2 11 68.8
T 77.8 — 1 11.1 8 88.9 — 2 20172 7 77.8
16 100 — 1 6.3 15 93.7
9 100 — 0 740 9 100 - — -
BORE: 6265 | van gse0n 4 250 | 8. 50.D
4 6. 6 3 33.3 2 22.2 4 44. 4 3 33.3 3 33.3 3 33.3
12 75.0 7 43.8
6 66.7 6 66. 6 6 66. 7 4 44 4
4 25.0 4 25.0
3 33.3 0 0 3 33.3 2 222
— 4 25.0
= 2 22.2 —_ 2 22.2
— — — il 11,1
— 1 6.3
— 1 1 — —_
4 25.0 9 56. 2
3 33.3 3 33.3 — 3 33.3
After Irradiation on Chest
6 x10°r 9 x10°r
Stationary Improved ! Advanced Stationary Improved Advanced Stationary
No. % | No. % ‘ No. % No. % No. % No. % No. %
20 3.9 | 3 130 i — 20 86. 9
9 8.8 | 0 0 ‘ —_ 1 RER (1] — ik 9.1 10 90.9
22 95,7 2 8.7 1 4.3 20 86.9
10 90,9 0 0 0 0 11 100 —_ 2 18.2 9 81.8
21 213 e R 4.3 8 34.8 14 60.9
9 Blegoi i 9.1 3 27.3 7 63.6 1 9.1 4 36 4 ] 54.6
23 100 | - — 23 100
11 100 — o 11 100 —_ = 11 100
21 91.3 3 13.0 1 4.3 19 82.6
11 100 2 18.2 0 0 9 81.8 2 18.2 4 6.4 5 45.5
|- TG 6946 14 60.9
| 8 T2ET 8 72.T 8 12T 5 45.5
| 5 21.7 8 34.7
B 27.3 3 27.3 3 27.3 2 18.2
2 8.7 1 4.3
0 0 0 0 3 3 27.3
— o l 9.1
7 30,4 9 39.1
3 2758 4 36 4 3 27.3 6 54,6
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BREZHERESME #19% %52
Table 7. Liver Function’s Change
Irradiated Patient 3 x10°r
Group Number Improved Advanced
10°r of Group No. 9% No. 9%
6 74 1 = 52 8.3
KT 9 10 ! — B
6 24 Ry T R LB 4,2
STR
Specific 2 10 : g | ! g
6 24 2 ERETE
BSP 9 10 101050 1i7 “ 1080
Functions AT i
S I ; R i
5 6 24 2 8.3 9 3745
Sk 9 10 088 0 397 20N0E
0 6 24 3 20,8 13 54.2
9 10 2 20.0 6 60.0
Number 1 6 24 o 8 002
9 10 = 3 30.0
of 2 6 24 e 3 —12.5
Changed 9 10 — [: <25 :5indn
3 6 24 _ g
Funct 9 10 — i -3
6 24 5 20.8 11 45,8
>1 9 10 22000 | 4 - 40dg
Table 8. Liver Function’s Changes
Irradiated Patient 3 X10°r
Group Number Improved } Advanced i
10°r of Group No. o Mo %
= 6 23 I 8.7
KT 9 12 T 83 13575k
, 6 23 2 8.7 2 8.7
e STR 9 12 177783 | yLin o
et 6 23 3% " 13
BSP 9 12 = Tow mui
Functions 6 3 S =
ST 5 5 e
6 23 8.713.0 1 4.3
SChE 9 12 00 O | il b
0 6 23 16 69.6 | 18 78.3
‘ 9 12 10 83. 3 10 83.3
Number 7 6 23 75 3004 |8 1340
3 9 12 2 16.7 2 16.7
of
5 6 23 — ; —
Changed f 9 12 oy [ o
. 6 23 — : -
Funct 3 9 12 e | e
>1 6 23 7 30.4 | 3 13.0
¥ 9 12 2 i i 16.7
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After Irradiation on Epigastrium

6 x10°r 9 x10%r
Stationary Improved Advanced Stationary Improved l Advanced Stationary
No. % |No. 9% |[No. 9% |No. % |No. % |No. % |No. %
AR 91.7 — 3 12.5 21 87.5
9 90.0 — 0 0 2100 — —_ 10 100
22 91.7 2 8.3 1] 4,2 21 87.5
10 100 0 0 1 10.0 9 90.0 — 1 10.0 9 90.0
17 70.8 3 12:5 8 33.3 13 54,2
8 80.0 3 30.0 3 30.0 4 40.0 3 30.0 4 40.0 3 30.0
24 100 — —_ 24 100
10 100 — — 10 100 - — 10 100
13 54,2 2 8.3 10 41.7 12 50.0
7 70.0 0 0 3 30.0 T 70.0 — 2 20.0 8 80.0
18 75.0 10 ar.T
I 10.0 6 60.0 T 70.0 5 50.0
) 20.8 9 375D
5 30.0 2 20.0 3 30.0 3 30.0
1 4.2 4 16.7
1] 0 1 10.0 — 2 20.0
-—_ 1 4.2
- 1 10.0 —_— -
6 25.0 14 58.3
3 30.0 4 40.0 3 30.0 5 50.0
After Irradiation on Hypogastrium
6 x10°r 9 x10°r
Stationary Improved Advanced Stationary Improved | Advanced Stationary
No. 4% No. % No % No. % No. % No. % No. %
B0 82 87 w1300 2 ST e818 78,3
10 83.3 2 16.7 1 8.3 9 75.0 2 16T e 10 83.3
19 82.6 2 8.7 2 8.7 19 82.6 3
10 83.3 1 8.3 2 16.7 9 75.0 2 16.7 — 10 83.3
20 86.9 . 5L qhq 18 788
11 81.7 -_ 2 16.7 10 83.3 1 8.3 4 33.3 7 58.3
— —_— 1 4,3 22 91.7
= e 0 0 12 100 — — 12 - 1AM
19 82.6 7 30.4 2 8.7 14 60.8
11 1.7 4 33.3 2 16.7 6 50,0 3 25.0 2 4 T 58.3
12 52.2 15 65.2
6 50.0 8 66.7 6 50.0 T 58.3
10 43.5 5 21577
5 41.7 2 16.7 4 33.3 4 33.3
1 4,3 2 8.7
1 8.3 1 8.3 2 16.7 1 8.3
+=F 1 4.3.
- 1 8.3 == =
11 A7.8 8 34.8
6 50,0 4 33.3 6 50.0 5 41T
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BEREZHHEBRFESHE $19% ®55

Table 9. Liver Function’s Changes
| I Irradiated Patient 3 X10°r
Group Number Improved Advanced
10% o
(10%r) of Group Wa: % No. 9
: - 6 o 36 3 3755518 LT
KT ' 9 42 R 4 5.0 1149
; 6 86 Sir i T e
Specific STR ; 9 42 o 26 | a0 p
[ 6 86 3 3.5 13 15.1
o I3 9 42 2 S48 | ihus WG
Functions S o 6 a6 0 0 0 0
9 42 0 0 0 0
o 6 86 11 12.8 12 14,0
SChE 9 42 B .74 | Bhe s
0 6 86 51 59.3 60 69.7
9 42 27 64.3 30 71.4
6 86 16 18.6 19 22001
Number 1 9 42 W 16,9 | 9. iome
of 2 6 86 = 4 4.7
9 42 e 2 4,8
Changed . 6 86 — 1 157
Funct. 9 42 = 1. v
4 f 6 86 = -
' 9 42 — —
>1 6 86 21 24.4 24 27.9
9 42 9 21.4 12 28.6

iv) [REHEHEMIckoTEELZ RO 4FRID
7. a, EREMRSIES b, WOERSEE, o REE
JREEE, d, TIEERHE.

v) Chi-Square (/A xz=d22(—ni—i)] %
AvToRIfc X 2, MEOHER, 5T
¥, Fiz OBABDT, REBOHEIERZER
Bk > THEOEY KD -

ui) HEEES S L EEREREICRCTER
b3 RAEC X 2IEBOERL, REBOMEED
[FFigie 2% Chi-Square 123w THED
ETRDELENOOT, SENXE T
)R,

vii) REOIERUVRHABTOL & b FHGE
~DEBOREBEREZILND D, DEHAO
AEEZERE LTRETEEZN 2.

6) DEBFITIED BN EEEHRAR LU EEE
ZhR 7z LA 274 L S0Co [REN264 - DB R
y2OVINA 7=,

W3 BRARE

HEEGBE864212136000r fRST 3 ¢, TDRD42
Z4T129000r [A4T 3 ¢3000r FRAT4EC BEI AR
BEEERBLE S, TOEMIFES ~ I KUH
9~22, DI TH o7z, BI~1BIZHR T,
—H%126000r DL EFEREEAC I EHEO B LT S M
BRLENZHR, 5T o¥E £ { &0 Chi-
Square #HTIEHBOTHEYE T v, 2 T
RSB DEE(L &5 0 - FFHRERER R 2 5210~ 11
WART . RIOOBEIZ & b, HESEEE L ESR
EBEOE, Chi-Square 12X W AZTOXS
EDAPDO=DT, TR FE ST, $#10, 11
X b Chi-Square %3 &ET 5,

= OFE R _FIEEFEE AT, RS & 6000
r 5% @ e SChE (2= 4.090) ix ks
5 % LT CHBDETIRY, RT3 EAR
L6000r EEHEORMz, BSP (x2= 6.728) T
BERS LT CHEOZZH D, 7 $9000r
IREABFTIITN D BEOELTRDE N2,
fR5T£F D B S PIZiivT, RITHT & 6000r RS
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After Irradiation of All Cases
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6 x10°r 9 x10°r
Stationary Improved Advanced Stationary Improved Advanced Stationary
| No. % No. % No % No. % No. % No. % No. %
T [§ 7.0 3 T R P R - — —
35 83.3 2 4.8 3 Tl 37 83.1 2 4.8 3 | SN -.88.1
78 90.7 5 7.0 i 8.1 73 84.9 s = Go
38 90.5 1 2.4 6 14,2 35 83.3 2 4.8 5 11529 35 83.3
v0 81.4 4 4.7 26 30.2 56 65. 1 - o =
35 83.3 4 9.5 9 21.4 29 69.0 5 11.9 14 a. 3 23 54.8
86  100.0 0 0 1 122 85 98.8 — - . —
42  100.0 0 0 0 0 42 100 0 0 0 0 42  100.0
63 3.2 16 18.6 17 19.8 53 61.6 = T ==
34 80.9 9 21.4 7 16.7 26 61.9 8§ 19.0 i 26.2 23 54.8
58 67,4 46 53.6 o —
27 64.3 28 66. 6 27 64.3 21 50.0
24 27.9 26 30.2 = =
14 333 T 16, 13 80.9 11 26.2
4 AT 11 12.8 . ==
1 2.4 4 4.8 2 4.8 8 19.0
e 2 %3 —_ L
_ 2 4.8 = 2 4.8
—_ 1 1.2 = P
it 2.4 == =
28 32.6 40 46.6 = b
| 15 35.7 15 35.7 12 28.6 19 45,2
M9, M0 11, Ei12

BRETF000r RAEORE, Fx 2= 3.231, 22

o MR 6 LNG: ROETIN 6 16 PATINTS
Bl AFTER 3- AW 6+10% IRRIDIATION ON HEAD
[ B UL
EE e’y
FiG. 94

FIb. %

= ]

AR OF LR FORCTI
AFTER 3- R 6¢10" RRADIAT 10N DN CHEST
[ BT

2 8 858 g€ 2 = o

a =

= 3.638TH 7.

HASRRIRAT I X BIFISRE DT, #&5~38,

THRAN

Flie. 114

IHPAl
AFTE

AFTER 3 0% 650" NRIDIATION ON EPIGASTRILH
N e’y
ETa ao’s

A 3o’y
EEEZ oo’y

RIENT OF LIVER FUNCTION OF 24 PATIENTS

Flg. 1A

RENT OF LIVER FINCTIN (F 3 PATIENTS
R 3+ OR 600" IRRADIATION 0N HYPOGASTRIUN

FiG. 124

EUR19~26041K TH B, WG d ELETmRATE

FRCTHIEEBE L BEREE O 256,

— 183~

HEGEEL T, BEOHBAIZ >N TFHEIENHK
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=13, [F114

T 30’
fitocs AT
[ gee's

Flg. 1%

o

0

] [ B
[cocer I

Tl Cc=3 eaes

w FI. 144

0

@

E

)

¥ 3
NUPEER (F LIVER FUNCT, AERORIL

IPURMENT CF LIVER FUNCTION OF 9 PATIENTS
AFTER 3, 6= 9e10%e WRADI ATION ON HEAD

FiG.138

IPHRMENT OF LIVER FUCTION CF 11 PATIENTS
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Table 10. Results of Liver Function

Irradiated | Patient Nombrr of Liver Functions

Dosis Number 5 T 5 3

L

(10°r) of Growp f 100, % 1 No.s NG, oghiiRe e E
0 21 30.4 19 27.6 19 . 2756 FIESa 053
With Tumor 3 69 18 26.1 1T 24T 23 33.4 4 5.8
6 14 20.6 23 33.4 17 24.7 12 I
0 4 23.5 Tl 3. 1786 3 6756
Tumor Removed 3 17 6 53.3 Zaed i LSS 5 29.4 4 23.5
6 7. 22 = i LT 3 17.6 2 5158
0 6 37.5 Gjub Sy 3 18.7 2 slih
Head 3 16 4 25.0 4 25.0 §::.31%3 1. 6%
6 558l 3 18.0 4 25.0 1 ens
0 B+34.8 7 90.4 R 3T3N0
Chest 3 23 9 39.1 6 26.1 6261 s T
6 7 30.4 8 34.8 6 26.1 2. aasT
. 0 7. 10008 10 41.6 3 ldnh 2B
Epigast. 3 24 6 25.0 6 25.0 6 25.0 3 1255
6 4 16.7 7 29.2 5 20.8 6 22540
0 4 17.4 4 17.4 11 ~ 47.8 2B
Hypogast. 3 23 5 21T 3130 11 47.8 2 =80T
6 R ¢ 8 344.8 502157 AL 1
0 25 29.1 26 -30.2 22-.25.6 10 11.6
Total 3 86 24 27.9 19- 22.1 28 32.6 g 9.3
6 21 24.4 26 30.2 20 23.3 14 16.3
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Abnormal Specific Functions Abnormal
4 5 >2 KT STR BSP AT SChE
No. % | No. % | No. % | No. % | No. % | No. % | No. % | Na. %
SeNg | gt 5T 29 42.1 174 24:T 20 29.0 25:7°36.3 3 4.3 28 40.6
i :10.3 0 0 32 46 4 21 30:4 20 29.0 33 47.8 Pyt 31 44.9
Bty ez o] 36 52.2 19 27.6 19 27.6 40 58.0 o ER 28 40.6
(18 ={) 0 0 6°35.3 3 17.6 6 35.3 8 47.1 2 11.8 3 17.6
U aRH 0 0 9 3b2.9 3 17.6 3176 9 52.9 21138 b 3553
211,87 0. 0 8. 1765 8176 [ 218 A0 bR [ 2 11:8 )5 gl
00 0 0 b ralng 31877 4 25.0 5 31.3 0310 6 "37.5
=125 1500 8§ 50.0 38 Dorgl3 9. 56.3 0 0 T-43:8
2 ) Q.68 8 50.0 6. . 37.5 7 43.8 0i1 5653 0 0 65375
(1) 0% 50 8 34.8 5% 21T 6 26.1 6 26.1 1 4.3 8 34.8
=0 Q%0 8 34.8 3 13.0 4 17.4 8 34.8 050 9 39.1
0 0 0 0 8 34.8 el E 3 13.0 13 '56.5 0~ 0 8 34.8
Theuler B 1R By i R 292483 4 16,7 13- 54.2 4 16.7 8 33.3
3 12,5 Qa0 12 50.0 4. 16.7 3 12.5 14 58.3 4. 16.7 14 58.3
pam T 010 13 654.2 5208 2853 16 66.7 4 16.7 15- ~62:5
e 8T Ok~ 15 65.2 10 43.4 12" 62.2 9 39.1 (1 5 9 39.1
gt BT 0.....0 13 56.5 10 43.4 11 47.8 11 47.8 0.0 7 30.4
31350 0:--.0 10 50.0 9 39.1 11" 47.8 12-=hgd il L) 4 17.4
8 8.6 11l I L2 U535 0.y 7 205 2308 | 26" 30.2 (788788 ¢ - " 5% 58 1581 86l
T Bl 0 .0 a1 AT.7 24 27.9 23 26.8 42 48.9 4 4.7 37 43.0
Rt D 3 eelanhy Il 39 45.4 22 25.6 21 24,4 50 58.1 ks 33 38.4
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Table 11. Results of Liver Function
Irradiated Patient Number of Liver Functions
Dosis Number ) 1 3 5
- .
(10°r) of Group | o ~ g |No. 9% |No. % |No. %
0 1 4.4 i 44,4 g zg i T
3 4 444 1.1 2.2 1.1
Head 6 9 3 333 | 2 222 | 1 111 T g
9 3 33.3 3 33.3 0 0 2 222
0 3 27.3 6 54.6 2 18.2 0 0
3 3 27.3 5 45.5 2 18.2 1 o8]
Chest 6 11 3 27.3 | 6 546 1 5591 Pk 7 gk
9 2 18.2 4 36.4 2 18.2 3 27.3
0 3 30.0 6 so‘g } 10.0 {11 0
e 3 4 40.0 4 40. 10.0 10.0
Epigastrium 6 10 4 4.0 | 3 300 | 2 200 1 10.0
9 4 40.0 3 30.0 2 20.0 1 10.0
0 2 16.7 0 0 7 gag.a 1 8.3
a 3 I 8.3 1 83 7 58.3 8.3
jiaggastriam 6 12 0 0 6 500 [ 3250 [ 0 0
9 0 0 6 50.0 3 25.0 T iclg
0 12 28.6 | 16 38.1 | 10 23.8 2 4.8
3 12 28.6. | 411 ‘2642d!["12: 236 4 95
Total 6 42 10 238 |alv d0.5 |- 76r 1191l ¢35 M1
9 9 21.4 | 16 38.1 7 16.7 7.2 1687
Table 12. Liver Function’s Changes
Patient 8 x10°r
Improved Advanced Stationary
Number z00R65 i osiilines= . g | MNolx §dos
KT 0= a0 ST I R e BT
Changed STR 0 0 0 0 3 100
Liver BSP 3~1 0 0 1 33.3 2 66. 7
Function Sl 0 0 0 0 3 100
SChE 063 10 0 0 3 100
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FF D M- pk B e D — Mk e hH B ST I
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DD THDIB I v, BL, Zh b REER
Y2 LMY hidfEF LB Dbh BT
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EHREEEIc o T SChE 2L b =, % D¥F
WEATFELTTHBEL|E L, HBEIIE
BEIENOWT L bR, BENTEETCHO:4
FOR 3 FERRITEBCEEC A 0RBERD T
5. Zhb kxR0, Fochem!%® (fgiifss 8
=L HERATEE : Y HE LT, WECEZAD
T, BHEOKE T, LSRR
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Studied After Irradiation
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Abnormal Specific Functions Abnormal
4 5 = KT S Bsp S SChE
No. % | No. % | No. % | No. % | No. % | No. % | No. % | No. %
(=0 0 0 d e I | 1 Sl b A1 1 a18 0770 4 44,4
Lz hilznL (13 541) 3 383.3 3 33.3 2+ 2232 3. :85.°3 040 4 44.4
e 222 0 0 4 444 3. 333 4 44,4 3 33.3 0: -0 5 B55.5
Sealsl gl 020 3 33.3 3 33.3 2 22.2 4 44,4 0. -0 5 55.5
(IF ) 0740, 2. 188k T B3l 2.18.2 2°18.2 16:9.1 ST, 3
fetl) (el 3 278 [t | 2 18.2 4 36.2 O 0 55,5
0 0 0. 20 2..183% e e R ! 6 54.6 0.0 QT3
(2540 (L0 5 45.5 2 18.2 3. 27.3 6 54.6 Q0 6 54.6
=0 {eal)) 1 10.0 a 0 0 0 4 40.0 (RS 3 30.0
0 0 0 0 2 20.0 110010 050 3 30.0 0 -=i] B #50..0
(D) 0= @ 2 ..20.0 0% -0 1 10.0 4 40.0 0. 40 § 50.0
0 0 0210 3 30.0 05 1 :10:0 5 50.0 0= 40 4 40.0
PR el 6ET 0D 10 83.3 7 88.3 6 50.0 5 41.7 {lisetu() 6 50.0
oa 1627 0Dk 9 - 75.0 6 50.0 5 41.7 6 50.0 (| 7 58.3
3 25.0 0 0 6 50.0 5 41.4 4 33.3 7 58.3 0220 4 33.3
2en 1631 0 0 6 50.0 6 50.0 4 33.3 8 66.7 0 0 o 41.7
2 ad il 0 0 14 33.3 9214 g 2.4 12\ .28.6 1] | S | 16 28.1
SRt (sl 17 40.5 11 26.2 9 2.4 16 38.1 040 21 50.0
i R 0% 14 33.3 9 21.4 10 23.8 20 47.6 (1 ke 1] 175%40. 6
o AT ) 0 0 17 40.5 1132642 10 23.8 23 54.8 00250 20 47.6
After Irradiation on Liver
6 x10°r 9 x10°r
Impr. Adv. Stat. Imp. Adv. Stat.
No. % No. % No. % No. % No. % No. %
0 0 0 0 3§E100 0 100 0 100 1 100
0 0 0 0 o) 100 0 100 0 100 1 100
0 0 2 66.7 1 33.3 0 100 0 100 1 100
0 0 0 0 3 100 0 100 0 100 1 100
1 33.3 0 0 2 60.7 0 100 0 100 1 100
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The liver function of 174 patients (138 with marignant tumor, 36 surgically
removed) was studied concerning Kunkel’s zinc sulfate test (KT), sublimate turbidity
reaction (STR), BSP-test (BSP), serum icterus index (SII) and serum cholinesterase
activity (SChE). Among the 174 patients, the liver function of 86 patients (69 with
tumor, 17 operated) was studied after each 3000r irradiation concerning the above
tests.

1) The patients with tumor showed =z very high incidence of hepatic dysfunction,
i.e., 31% in KT, 36.22% in STR, 44.2% in SChE, and no-abnormality of liver function
studies was noticed at 21.8% and two-or-more-abnormality was noticed at 50.0%. The
incidence of hepatic dysfunction except SI I was statisticaly significant by a chisquare
test in comparison with normal individuals.

2) The incidence of hepatic dysfunction was considerably less among patients
who was removed the tumor surgically than among those who have tumor. The
statistical significance was proven by a chi-square test concerning KT and SChE and
no-aonormality and two-or-more-abnormality between the above two groups.

3) The incidence of hepatic dysfunction among the patients with cancer of the
digestive tract was somewhat more than among one patients with malignant tumor
of extra-digestive tract. And between the above two groups the significance was also
proven by a chi-square test concerning SChE and BSP.

4) The significance was not proven by a chi-square test concerning hepatic dys-
function between the normal individuals and the patients who was removed the tumor
surgically.

5) The tendency of advancement of the hepatic dysfunction is noticed among the
groups of head-and epigastrial-irradiation by 6000 r or more. Especially in the epiga-
stric group the statistical significance was proven by a chi-square test concerning
BSP between before and after the irradiation. :

6) The incidence of advancement of the hepatic dysfunction was fairly more
concerning BSP among all irradiated patients by 6000 r or more irradiation.

7) The groups of patients with tumor except epigastric group showed slightly a
tendency of functional improvement according to the increment of irradiation dose.

8) It is supposable that this more existence of the hepatic dysfunction in patients
with cancer of digestive organs and patients with epigastium irradiation may each be
due to the inflow of richer * Toxohormone’ and destructive product of cells (Nekro-
hormone) to the liver.
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