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1. BEBARIEHD) —BEHTERALKMBEERLAH (2.68+0.82, p<0.001),
BHhoU - BORCEELRDRA -7 (5.19£1.50, 5.72+£1.69).

2. Bhol) —ERHOESMALMO 2 BECHLTREVERDLED ORI,

3. DB, EBERLHCEND) —BERTE EET, COEMEESFOEHT

[ N
4, EHIEHE SHO) —HEHT ROBCHLTEEEZRL, EHEROHTDHEHME
bR hic.

Tio, EHRIAHEBEBOFCLLTEETH .
5. LIEO®RFOHR, SRIRGSREETE WERAC HRThZEHAROEMENL
[FHEEhEE SN, SO LEREBLPREL FRLKEEZONL.

Effects of parenteral nutrition on tumor growth were examined histologically
by using autoradiographic procedures.

1. Growth rate (GR) of the Sato lung cancer inplanted S.C. in the back of the
rats of malnourished group was significantly lower (2.68+0.82, p<C0.001) than that
of intravenously alimented group and orally fed group (5.19+1.50, 5.72+1.69,
respectively).

2. Tumor cells of parenterally fed group were larger than that of the other
two groups, by means of histologic examination.

3. Both mitotic index (MI) and labeling index (LI) of the tumors from mal-
nourished rats were significantly lower compared with orally fed rats, and this
tendency was remarkable in the central region of tumor.

4. Labeling index of parenterally fed group was significantly higher than that
of orally fed group. Even in the central region of tumor in this group, labeling
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intensity was not decreased compared with subcapsular region.

Percentage of labeled mitoses (PLM) of the tumors from the intravenously

fed animals was lower than orally fed one’s.

5. Based on these findings, it is anticipated that parenteral nutrition may

increase or maintain the tumor cells being mobilized in the tumor proliferation

phase. This point seems to be useful for the anti-tumor chemotherapy.
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HEL T HEE T b HPETc sl L,
Harness # & T [T L7-# Swivel Ziifh
L7-. §fi#@izit Holter model 903 M+ v 7 %
R L.
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fie A Table 1 1+, IVH ik 20 %
Glucose+ 4 % 7 3 /[ +EEWE, CHRHLS
% Glucose+ BfFEWE & Liz. 7 ¢ /L E/N

Table 1. Composition of intravenous
solutions
‘ IVH | C
Glucose 200.0¢g 1 50.0¢g
Amino acids | 40.0g | -
Na 66.7 | 66.7
K 25.0 ! 25.0
Cl 66.7 | 66.7
Mg 6.7 6.7
Ca | 13.3mB/L | 13.3 mEq/L

H1:1® Ispol CRASHE) AL, #&n
FEREAENR (HAZ » FHREH) Al
B X e,

1) JEgRAE (Growth Rate, G.R): &
ERpAtaanic g o R, R, WEEWEL T
k&, @r—vAcBL, 20ml/A X b HE
ML, WL T 50 ml/ A AHEE R LT,
TR 1EBE U, dhi i, JRE, RiEE
AMHE L7,

Fio, RO—iRR2FEMEMNE LTHIL,
Rappaport—ffiil 3 % s T NPN %3,
WHAT VARREH U, 1 RBC LR 2 B
L, WEEEE AEE S3EEL, Tiiok
THEHRHAER G. R #FH L.

. £ B x i

Mg BR LS o b X ) [EE A
ML, IEffRioetimzt) HL, 10 %+
A=Y VIR T EER, 77 4 vEih {7
W, JBEE 4 p oA A FR L T o
Biat 2177 - 1.

2) HAZERRY b o EEAaE: Hx dp o
U H i Hematoxylin-Eosin Heff 2 17 /c\ -,
FEEA A0 TFic lmm HE O 3 7m 4 —%—
LT, 256 =& (625 p*) oA 5HI
L, fifaz (Cell Count) & L Truf L7z )
FEE il X b 100 g Lo gEEE i (BUF
SC Emg+) &hif (LUFM & B 37 1 45

& 3 (6% H3%5 1980)

I, FhFRE(EE 10 FrLl |- $#A T 177
Ve, EfiiA Cell Count & Lz, rhulifinis
FEH OB L, FEEEOH A A T
E LT

3)  4rEbgdr (Mitotic Index, MI): |-52o
MU A 2 (B L T g B e Lic. Bl
LRz SC, M i, Th Fh EEhicE
ATE 10 WIFIZ 2T, 552, 000 ELLE D i
fawst 5508 L L TR L, %
g, EEaEL &5 0N EEE
OIEETHA L, SC/M ticous T et
L.

Autoradiography |z L % #i5E

4) ks %r (Labeling Index, LI): Au-
toradiography = X % BEakdE5& WE L7,
IVH #1008, PORE13PE, CHf8PLDEF 31T
iz 6-methyl-*H-thymidine (A4&74 ¥ b — 7
e % 1pCi/g oE|TlEEMZES L, #5
% oM B e A BB L, MEH AR L.
i3 v e 4 T o o\ T 40 Bl koo HiEEY)
BAESLL, 5 4 » ¥ v 23 (dipping method)
iz X A autoradiography #{7ic -7, FLAI
(X423 NR-M. (UpEX) Z2{EHL, 74 v
v 2 42°C Tt o7z, 8~16 8o FF
WEOBREA Y Fh ZR/FR L, background J
UL T HHBLIREZ Feie L, 12 38/ g o
3, Do THNE L L7z,

a2 = F—a X (Konidol X, /NEZS), 7 ¥ 7
4+ w7 A (Fuji Fix, 7v 7 4 v att) @ TH
&, EFK#, hematoxylin ¥efty 2 fTic\, &
SRR TR L, SR o BLIRTBIC ZE D
AT OV T, KBTI 5 L EogKT

iR Db 0% B & L, BB L L
THbL LWL THI LI, MIEFRLU S

SC, Mizsrl), FhZh MEFAICE#EA 72 10 #
PG, 4rEF 2,000 {8 LI o gl fa e 2 Bk
WEL, 3 FERETHERR Lz, SC/M iz
DT b [RIBRIC IR & 2 7z

5) Bkt 5E24% o Hlf (Percentage
of Labeled Mitoses, PLM) : Rijic o oA 2 (i
M LT, *H-thymidine #5# 2 K]0 il =
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M- E@ofE4 (PLM,) # % L. SC,
MizowT, Zh £ 100 EEL o 52341
LT, LI & JU < 5L Eo k4 H
T5LO%BME L THEX T o1z,

£ ENE 4T Mean+S. D ©#F/iL, Stu-
dent t-test |Z X BHtat LI 21770 57z,

i 2

EEBMED 7 b FENIN, IVH ¥

©51.4+18.7¢, PO#f 49.4+16.6 g, CHf 54.4
+15.0g THMERIC LM <, FERbAlhF O E
BORKE I LHEOEIHDL Rich 5.

FESfE O (FEATIC oW T RS &, PO
BET13 29.9410.4 g/week OBIn 23 R H R
oAy, IVH #ix —9.9+£14.6 g/week T, #9/n
FEHBREWG L O 0, SEHLTHFEIRT
Wis, CHECIRELC ®A L —49.6+14.0¢g/
week T -1 (Table 2),

Table 2. Effects of nutritional manipulations on tumor growth and weight change

‘ IVH Group
Weight Change | —9.9 +14.6
Caloric Intake 236.1 £37.3
Cell Count 61.8 + 3.2
Growth Rate 5.19+ 1.50
Tumor/Carcass 2.02+ 1.05

Fig. 1. Autoradiographic preparation of tumor from parenterally alimented rats (IVH
group) stained with hematoxylin, after 12 weeks of exposure, demonstrating silver
grains. (x400)

SC: subcapsular region

PO Group C Group
+29.9 £10.4 —49.6 £14.0 g/week
265.7 +31.5 40.9 +£10.0 Cal/kg-day
70.0 £ 7.9 75.0 £ 4.0
5.72 + 1.69 2.68 + 0.89
2.21 £ 1.00 2.36 + 0.89 %

-
-

i 7 A f ‘.’ Wy )
Mm¥ 8 “
- ¥ it i e,

»

M : middle region of tumor
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i IVH #EC 245.9+ 38.8 ml/kg-day,
CHET 211.8+46.4 ml/kg-day, #hHe ) —
13 IVH f 236.1+37.3 Cal/kg-day, PO B
265.7+ 31.5 Cal/kg-day, C#£40.9+10.0 Cal/
kg-day © IVH FHECHE DO 5. 8f5 TH - 7.

A e ) — RO RS 7 — 7 A
X HIL R ED FIT REDEEY R Lichs,
1~2HHZEPEELL, R
T 5 RIFeEG A L.

BFAT VAL PEBIT O HPTEL 13,
IVH B CRFEMYH LD EDF v ARRL,
AU EERIAR AW U CHERF S /o, CRETIX
WIRD Z LI AD T v ATk L.

1) [EERAE: GR X IVHEES.19£1.50,
PORE 5.72+1.69, CRE2.68£0.82 TIE »
B )~ © CRE Tk HW I JH Xhion
(p<0.001), fhod 2 BRI B EOELE DB N
fehvote. JEEO AFRH ©H IVH #f & PO
PTE FTER<EFEh b0 LT, Chf
TIRFEFRIE L, AR A+ 5L 0L

sC & .

#

B

& (#6% #3% 1980

-7,

2) Cell Count: SC CiL#safllo DR A
ML, —EOMRREE I 5l h, MT
i3 IVH #£61.8+3.2 i, PO BET70.0+7.9 {#,
CHE75.0+4. 0T IVHTE, PORY, CREDIEIC
% e b, HEHECHEEER DI (p<0.005,
p<0.1),

IVH B Clk HLmERTS b o Ml KT L
Tk b, HERSCEZ N EDBRL ZEh
B, difafx ool nEx bh, Al
&2 OFJIfEE X —ETABE L Bbhi.

3) 4rZufe¥: MIx SC T IVH 1,66+
0.22%, PORE1.63+0.32%, CHEO0.77+0.21
9% ¢ IVH #E & PO BRIFL L [Afiliz R L1oAY,
CHTIEREC & T H -7 ($<0.001). M
T M IVHEE1.60+0.21%, PORE1.62+
0.41%, CH£0.64+0.18 % TCHTIXHEMN
EfETDH -7 (p<0.001). SC/M HofitT
i3 IVH §£1.06+0.21, PO E£1.03+0.17, C
PE1.30£0.44 TCHRERMhD 2BFC L T A E

»%&M e . &

-
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Table 3. Effects of nutritional manip-
ulation on mitotic index

IVH Group| PO Group C Group

1.63+£0.32 | 0.77 £0. 21%
1.6240.41 | 0.64+0.18*
1.034£0.17 | 1.30£0. 44%*

SC 1.66£0.22
M 1.60+0.21
SC/M | 1.06+0.21

* p<0.001  ** p<0.1

< (p<0.1), R To GEOEFH EHEWT
Hote. IVHFHL PO PEE 2 4 £, Al
T 2N 2 Tz (Table 3),

4) FEEEH: LIk SC — IVH B 26.1 +
2.4%, POPE23.842.9%, C1£16.8£3.6% T
IVH #fix PORFI i L TR < (p<0.1),
CRETE M S &R Lz (p<0.001), M T
X IVH £ 22.543.1%, PO 19.6+3.7%,
CH12.842.8% T SC L [RER &M HFE
e Fbt-. X BT, SC/M KTk IVH B

SC

1.184+0.12, PO Bf 1.23£0.17, CHf 1.32+
0.15 T IVH B CHIC L L THEIC ha<
(p<0.1), rhill © o EEES I L 2
AR Ly, PO BEE ORMICILZED 572
(Table 4).

5) Percentage of Labeled Mitoses: Iso-
tope frE% 2 Wil Percentage of Labeled
Mitoses, PLM, (¥ SC = IVH i 16.5+2.0%,
PO B£39.7+6.1%, CRETIX 1%L FT, IVH
P PORRCH L THEIIC/ ) E < (p<0.001),

Table 4. Effects of nutritional manip-
ulation on labeling index

% IVH Group PO Group | C Group

SC [26.1 +2.37% |23.8 +£2.86%16.8 +3.57
M 22,5 £3.13% |19.6 +3.67%*12.8 +2.83
SC/M | 1.18+0.12%%% 1.23+0.17 | 1.32+0.15

* p<0.01

# p0.001 Rk p0.05

Autoradiogram of tumor from malnourished rats infused an iv solution of 5%
glucose (C group). Each set of pictures is taken at the same magnification and
interval of exposure, and illustrates that silver grains are well observed even in
the middle region of tumor in malnourished rat,
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Table 5. Effects of nuftritional manip-
ulation on percentage of labeled
mitoses (PLM)

IVH Group | PO _Gmg‘_c Group
sC 16.5 £1.6 | 39.7 £6.1 | 0.8 +£0.6
M 12.5 +£4.2 | 31.3 +£9.2 | 0.3 +£0.5

SC/M 1.4740.46 | 1.38+0.38 | 0.33+0.57

CRHIFh E M S highs » 7= (Table5). MT
b FEOE R GED B e,

SR o B GE X Figs. 1~3 i3 h 2
m<, RFREciEs2ENLAbhsb0D, C
FEM T4+ kA M fo T s b, isotope
DFFEHIC L 2BEELITE LD AII 5T,

z B

JEH & fEE D SIERTE & OBIRILE < M Bl
APFE ST E s, kR fTiibhic X 51g,
DB X 2 S8 EE O T Tk, RIS
{EFC BT 5L, TCREC K ICEE SR
HEEZBRD, fiftl ool OTAIZX
FRELL, TS VAT A%, HOARG
LV EFCEEL LS ET AR, FE
PRz S DBRERIN S TEAR~RD AT RS
MOSREIEE 7 5. ITEORB IR AR L
IR TH D EIXE L, MECAEEPICHE
Lxhntcw, 5RkLoOHEARET L
5ETHEFHEEELS.

S0 LR, BERRTHRICH SR
T35 20 % glucose WiThnzx <, 4%7 3/
R OEMEE SR AHHL. KA
— i D C I TS AR O E W 7K T 289
fooicxt LT, IVH BT PO REE 2 % i
el -io.

e ) —igE & o e o T, Good-
game 2 125 % glucose+4.25% 7 3 /[
WA {#ifl L T, methylcholanthrene ¥/
TREOTE 248462 Z DRIRFCH L T, #Eifk
NPT 326160 % & HEITE 2 EERHMEL
T\+%, Cameron & Pavlat'® 1 27% glucose
L7 3 /B & 5 » b+ hepatoma i L
T, EEMIMEBOLEM A ED T D, £

&3k (6% #3% 1980)

fo, EAINER 1335 LR U LB 21 %
Glucose & 4 % 7 3 7 |ikif ClREED FEER A 177
L~ 5.83+£2.55 ORREREAERE L TV 5.

e )~ & EE O RIS A e ) —
W, #EEFRCEASh, £, T I BM
pse n-p Cal/N i, EFED EBESLTL
HEELZ bR, TOMHEIC oW THECHFNFT
H5.

RGO E R TR L 5T 55, 4
0] D EEE THEREAIC B i 2D RS b hs
Vel IR, A RS D o B FED:
5, IVH §Eco EElan Aimnss H
i,

CoBEIZ oW TESNETE L L THRE
DIEKEEZTHED, AEBRTIEEOREO
AL pde b BIREIC S B R T 5, fIRE R
SO ERCH 5 Dhs, EioKGHFEIT X
BIEED L 57t ob, ThUADETIZLS
LonconwTREROGHRATHD, 5
HBOWRILETH 5.

AR R ML IVH B & PO B T % KR
THbh, SC, Mz &k Bobhich 7.
CHTIX2BCHRTEMETLTEY, F
LTI 2 b DA - 7. Cameron
I% hepatoma T MI #l%E L T 5%, &R
B1.420.2% HLT, &= ) —EEiET
4.2+0.4 % & EWe mfliz mLicd MG LT
W3, UL, EoFEnfEEHAc L - T
BRI DEIEME T LT i, HEod
fou R R T & 5 e o o FIlT L R EET
H5H, WThCLTL, EREEEREOM <,
IR SRS A 5 2 oS0, mitosis (14
HEhadbolEzbhA5.

ErE e LT ik SC, M & 4o IVH BEClitE
OB HFEICH <, CHTRENLEMARL
7o

SC/M ot cik, IVH B i T
PR & MO s h T s 2 &
RL=AS, CRETIE MI LU LT
THERTH 7z,

Gray® (xfifao 417 HifE & W R E O i
BRdiA i L T\ BA%, MRS | AR
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RBAmL, SBCHRE, JERRAIao KB BY
G4 5RTEFEEEELZ TS, KHr )~
WD CHED X 5 CIEFHER BN BT BRI E
MHEL &, BEEEEC L MRS L, R
LTI EBI oOEPAELL{/lbLtELD
nab.

Fro, BHIROCEEL S LHT B L, PO
T b B ARE T S Ml iR S h B
i 5,

PLM, ®##tC, 4o IVH Bk PO fHc
LT EflA R L2y, PLM ik G, Hl&FEbH
T 1 ODFEL RN STV %%, Basegra®™
VLo X7~ v A Ehrlich [k 5 © % e
PLM O F# 75 L, HT» 128D ffifeT
b, ELLTGHDEENS 252 L
LT, IVH D f#5 5 = ) — &8 PO B
CHLTETF L, FEOMEY, PLM, D
b BT, SEEHLcm» = )~ oM
R ORI U TS » ) —TH
SslcEbFEzbh, REOEOMBLL Zhic X
BhOnb ks,

LasL, MI, LI & 41 PO B & FE %
MU EDEAR LTk H, PLM, BMEETH 5
= & 55 Mendelsohn® D# 212 H Tl 5
&, IVH BEcirhdmfniag (Growth Fraction,
GF) A PORfCIELTHIML T VWAL E2 B
o, FEo@ERE, M+ 52 Ll
#3, Cameron 4, 5» m U —#HHEIC & - T JHEH
SERRRE D (R & MIfaEE ORIINAE 2 Tk D,
Copeland & SRF#EAMRFIZ LT, VWb W5
dormant cell Z[ZIEHE45 5D Tl fou ik
MNT 5, SRIOEGEOFERIL 6 OHEH
YEHIRHLDOTH 7.

TS5 > B4R D ZE{k A3 1S AN B %7 (Growth
Fraction) & #iffafEil (Cell Cycle) @ 2> ®
KRELBERC X - Tl Sh, filEED g
Wb % ORT L2 DFENBIS L T b

X

W, 121 20fFENBHEERINZ 5 2 LTk
KEifalatEs. Tz, FEHIRAYIEEEC D
b 73 BRMLRE fe oo ffix o BIRES S
h, GHBILICFHELL HidE Wi FETH
5.

& E

FER IR S e E I b2 5 B A LIk
fic, %7 autoradiography #{#if] L  #iat
L.

D) RIS H = ) — i TET S e
Cfli 27k Lichs, e ) —biieE & o
EEAEDI 5T,

2) @wh e Y~ EE AR 2 B
WL TREVE R EDE R, FOREH
oW TR EBICHENOLENRDH 5.

3) RMRR, BEIEELE LKy m Y~
W CTURET, = O X IEE Oz Ko
ARRTY el

4) BEEIEBULE ) v ) — R T il AR
L, [EEhOMTd BEED i S hi, &
fo, B S M- SZABUL R D BRI L TR T
Hotz.

5) LlEofitofEs, SRSkt
W) B 2 h 2 IEE Ao B, Jows Uik
MEFEDMEE S b, FRC IO T L o R
ERDionw ErnFEz bR, 0o EdE
LAk b, RS ThrLELLR
7e.

Wikt picdicd, MR, WEM2ED -2
WFES LA LE R AR R, R IH= S i L,
[, R D Sk 7 O G I L % 4

DEE D TP & M Eo A T PR BREE A 1 AR
S A NG e Ao v < Mdih Pz L £,

Teds, ARAO—HL 17 [ AT S (F
B T FERL, W18 M B AR AT T R
HTETHSD.
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