An Experimental Study of Biological Variation
among Primary and Metastatic Tumors
Xenotransplanted into Nude Mice
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KB BT 2 RAER L EBROEYZHNERC
B3 % X B W R

SRAED AFRFNBERE (X(F | BHEEEEKD)
X OH O # (-
(PR 2 262 B 9 24D

BOFRFAER - BRRORIYEM (heterogeneity) WL TREL OWRWMEN A5 NEH, £ T
DEFBCBIIMEDEMENZR I DV TRAESLZRIAN LI TR VORERTHS. *0HER
D—2r LTHRFER L ERERE R CHRTEARBREFTANIBLALRVWILRHE. 22 TS
EEEHIEBEEOEMENEREFETI2LORA—BETY v HEBE L ITEBELET 2 400
EITRBEES 0 o FRE, FiEBE, ) v EHEBRO ST LRI OX - vy A CBIET
ZEBRREERLE. Zhod 44 (KHC, YSC, FAC, IMC), 128 % AW EBFAMROER  REFH
B, BE~—» —EERE, LERERICHT2BZEL CELXOAE D S ORI EBRA L /2. s
EEICX AP b FRRErEBEOMIARELRZRAONTX - F vy ABMES L OHRIC L 251
biEEAELRS WG o ERE BRI & RO 1 EEMIFH T Az 4 L b HE
FEFEAELE (tumor strain transplanted from primary lesion, P #), [P BB AL (tumor strain
transplanted from hepatic metastasis, H#¥k), V >/ (Eidz B BB £ (tumor strain transplanted
from lymph node metastasis, N#f) OMICEBELEZ+2 RO Lo/, ZhiexyL, EE~—# —E4E4E
% BB VM PT ] (carcinoembryonic antigen, CEA) 8@l L 2 72 KHC : #B#EH E 199
(carbohydrate antigen 19-9, CA 19-9) 28IEE L7z YSC W ITHREH L EZ 2 KHC 2BIT 3
CEA/ESERLILII PHE 1 11.1, H#R 1 87.4, N 2.8 HEE BV CEBBVEAERLE. &2
A5 YSC B2 CA19-9/[EBEELLIZHER : 0.601cf U PHE: 22.0, 85N TIZ101.5L D
TEWEERLE. EREZEREORZHEOERE 2~ 1 b4 ¥ > C Mitomycin C, MMC) 2F\»
KHC, YSC CHEEB#HE/IIRIC DB TR Lz & 24 KHC T2 MMC 0%R Tz, PHB LI UN
HWTREDTH e, HETRBRERE v oo, g7 YSC entd 3 MMC OHfEBHR T
BNBRZBOTEERCIGI SN bOOPHk, HRTRAESHREBLZ 3 TE 7. ML
EDX—F~v ABMEEE AW RBEORER L EREOLE TR, HEFNTR L ATERCR
REZEOFRD OS> L BEF~ —H —EERLCREREOBRZERCE» LD OEERD, b
WBRFER L EREOHOAHYEN (heterogeneity) DFIEIE TR ENS .

Key words colonic cancer, nude mouse, primary lesion and metastatic
lesion, heterogeneity

Abbreviations: CA 19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen; H
#, tumor strain transplanted from hepatic metastasis ; MMC, Mitomycin C; N#E, tumor
strain transplanted from lymph node metastasis; P #k, tumor strain transplanted from
primary lesion.
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#OFTEERE, Vo SHEEREO 3 & D OIEEY)
BEREERL, Jle0X—Fv 7 ABHET2EBERE
ERL 7. IHMIERRCREAE, SOOCEIIL T 461,
128 % BN R, EsEc L 2RFTHE,
FERs B MR (carcinoembryonic antigen, CEA), ¥
$EHLE 19-9 (carbobydrate antigen 19-9, CAI 19-9) 7
EQEFET——ELER, <4 bvA ¥ C Mito-
mycin C, MMC) % Al 7oL EEFN T 5 B2
BREWCDWTEROAED b FRR L EBROEYE
HERIDWTHE L.

s & UHE
1. RREE
ERE AP, ) o EEREO 3 A R
wRHE, BRICERLEX — R Ak PRBEKT
» 2 KHCFAC, IMC, YSC ® 4 f, 128k% Fiv> 7z,
FEEL- 4 P0BRFEENFTRE [RBEIERVLR
HW P THB ERFEROFERMIZ LT,
TAEE, SIREB, EBRES 14T >THo7z. AR
BT 28, 3EMNK 24T, HBEERVL TN HE
TIBEEL Tz, EESEIE 4 55 3 flasp il
BECHERC THEBEDEN AN a0, &1z

HIFERE HLULE, Vv EERE n AL T
LTk (], o4 EOREBEEICIE KHC 5
WA, FAC i 2 88K, IMC i 2 8%, YSC i3 7#1
U7 TR HEREE & v e,

II. RBRHY

EHIRY—ER (B LVBEBALL4~6ES
OMEDX—F=vRAEEAL, BEDHREFCELS
LT Wiy (specific pathogen-free) IRETEHE L 72,
e — YR F Lot 94 PP ABERELRY
RUSREREHRBE L b OE R W,

. BEAE

FA—BEOKRBREFRE, FERE, ) v EEE
Hop FMEEHE, P BREFATROEADL S
L7:EER2REY v —VRICAR, <Y b2 U > (B
Wb T, BR) 100ug/ml #5857 2 £80RE
A%E# 20ml L S EESEL L. £ 0% Smm A
YT - EBBR 2 X - F v AEMETICBEL
jo. BiEShEB2 2T RFERBELE (tumor
strain transplanted from primary lesion, P#), FFiz
B EMAER (tumor strain transplanted from hepatic
metastasis, HEk), U v SEIERBEBMEHL (tumor
strain transplanted from lymph node metastasis,
N#) L7,

V. ®eEE

1. fEBFHNELOER

44, 12BRIC BV TEED SFMOERREX—F
< ARSHEEE OHEBG r OEENE(LOFREL
B ICERE L 7.

2 . fEINEER O LLEL

Tablel. List of human colonic cancer simultaneously xenotransplanted into nude mice with primary tumor,

lymph-node-and hepatic foci

Patient Property of colonic cancer in the patient®
Colonic Type of Grade of metastasis®
cancer Age Gross tumor
line Sex"” (years old) Site® type Depth® cells® Stroma® HM PD MLM
KHC F 64 A 3 5§ muc med 2 0 2
FAC F 54 D 2 ss mod int 2 2 4
MC F 45 S 3 ss mod int 3 0 2
YSC M 47 R 2 se mod int 2 0 4

a) M, male; F, female.

b) Classified according to General Rules for Clinical and Pathological Studies on Cancer of Colon, Rectum and

Anus.

¢) A, ascending colon; D, descending colon; S, sigmoid colon ; R, rectum.

d) ss, subserosa; se, serosal exposure.

e) muc, mucinous adenocarcinoma ; mod, moderately differentiated adenocarcinoma.

f) med, medullary growth; int, intermediate growth.

g) HM, hepatic metastasis; PD, peritoneal dissemination; MLM, microscopic lymph-node metastasis.
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X— Ry ABHEEBOKE S 2/ FRAT
fiEL, BBEOREXERY 2 THEEBEE*EH
Liz? R D RERE 2 SECOEE 2 S IS
pROTHEL 2.

3. B~ — A —EAEROLR

CEA #HEIEL 27 KHC & CA 199 »HIE L&
YSC #FAWTHRE L. HEEX — N~y ABHEE
FOAEZIHHIL.5em Ik - R TEFIBHL, I
# CEA & CA 199 ®» 8% (&L b RIA £ —X[H
i) LEZERL D2 ROFEHEREEEL+E Y
Liz.

4. MMC izxtd % B2 Mo g

BRIt REOBRZHOER Y MMC (RflFEE
T¥, BEX) #Hw KHC, YSC CTHEEBHEIHRCD

Fig.1. High power view of microphotograph
finding of primary colonic cancer. The upper
panel shows primary lesion in patient and the
lower shows primary lesion transplanted into
nude mice. The transplanted tumors were
extracted from the nude mice, fixed in forma-
lin. embedded, thin-sliced and subjected to H-E
staining, Although examined by optical
microscope and compared with the correspon-
ding tumors of the patient, no significant
difference between original tumor and its
transplanted tumor was seen. H. E. stain.
X100

WTHRES L 7z #HERI O B SRR L & I RIRH
%13 Battelle Colombus Laboratories Protocol® iZ
-oTTo7. ThbEEFEORE S ZEHHEIL, LR
DU HEBBEEE*ERXERY 2 TELL, EE
fEAHY 100-200mg WEL A THER MITL 2.
MMC i 3mg/kg ¥4 HE8 & 2R, BEAKZSL
To. EEEBMAEIE, 4ABEIC4AE TCEREAE T
L, WRPLHEEEOZAZNLEOVT, BERKH
DEEXNT2HEMNEYERLLEEH L, RO
T AN EEL AL UT S B E:2E
RHEHFEL .

54 #

1. HBENELDER
BEORFEHE, HiBE, Vv HEBROMEBE
LENLD X — Ry ABEEEOBEFNELOE
ErAERACODOTHERN L. 126K 3 &
YSC ORFE, FFEBE, V v HEBEOEBES
SURX—F7 ABHEEFOEBHRERLIZLDTH

Fig. 2. High power view of microphotograph
of lymph node metastasis. The upper panel
shows lymph node metastasis in patient and
the lower shows lymph node metastasis
transplanted into nude mice. No remarkable
difference was seen neither. H. E. stain.
X 100
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3. M1RERBRIBOTOBREOHEBZGERX -~
VABHEFEOHEBGR TH A, TRIBEORSE
¥, TREX-F7ABEEFOHEBRERTERED
HBGE P MEBIRERERL, X — N7 7 ABHEEE
EEBOLTHAKROEBFNTERE2E[ZL Ty, B

Fig. 3.

High power view of microphotograph
of hepatic metastasis. The upper panel shows
hepatic metastasis in patient and the lower
shows hepatic metastasis transplanted into

nude mice. Morphological change was not
observed. H. E. stain. X100

MIRREE, MO, /Rl (N/CH) ikwn
THREMICRIER IR, 208BE, #Rcksy
L FEALED LMol Eix YSC DY /38t
BECBWTATAHRY, BEOY »  HEBEIE
RELEU HBRNERLRESEEELTED,
X —FevrABMEERCE T L HIEER, #s8
BryiEhTssd, MEMCERFENZ2ERZS
hanofe (M2) —FHEBRCBWTHEK, 8
ZBOMBERE X — K7 ABEEBOHEBRFEN R ED
BEPEBLLPERE, Vo EHEER EARCH
EHksrERASNEL o7 ([3). £ 3
FIKHC, FAC, IMC) I8 W T & [RFEH, ) > i
BE, HFEBRELZLSOX — F v ABEKROHS
BIZIFIFRABEZHRETH Y, SEEICRERERS
WFROERRALNZ o T2,

1. fEimeEo i

SECEEH L D A X —F = ABHEBBOREHR
EalETs e, PR, HER, NEROFHEMNRERR
KHC T P#:8.2H, HHk:10.8H, N# 8.3
H, FAC T3P :6.2H, HHk (7.5, N#:9.7
A, IMC i P#: :13.38, H# :15.2H, N#:
16.0H, YSC 8w Tz PH : 7.98, H#¥ :9.80,
N :6.4BTHY, HEXOKBEBHEKCBITZP
B X Nk, HEOFEINREIC I EEEZA 5N d»o
7z

k7, PR, HER, NERO DL IEDOHKEREDIET
% &7 2% KHC TREWEE PR, Nk, H%o
JETH v, Ak FAC, 8x ' IMC Tz P#%, H
BE, Nk, YSC Tz Nk, PHk, HER & —EDIEFIZ
FEponT, EREECBIT A EEEIIBLTHER
A SR (FE2).

Table 2. Doubling time of 3 strains of 4 colonic
cancer lines xenotransplanted into nude mice

Colonic Doubling time (Mean=+S.D., n=5, day)
cancer

line P-strain H-strain N-strain
KHC 8.2+1.7  10.8%3.8 8.3+1.9
FAC 6.2+2.2 7.5+2.6 9.7+4.1
IMC 13.3+3.7  15.242.9  16.0%3.8
Ysc 7.943.1 9.843.9 6.4+2.2

Measurement of tumor weight was started when
tumor transplanted into nude mice grew to 100—200

mg in weight.

Length(L) and width (W) of each tumor were
measured every four days, and an approximate
weight obtained from the formula of L X W?/2 was

followed.




RSN, EHRARBERNR — K< 212 & 2a 389

. BE~—h—ELEOLE

KHC o875 Pk, HER, NMEOX—F=w2m
¥ CEA E/EBERELOEIZZhZh P 11.1+
5.3 CFHfE£S. D) HEk : 87.4+51.6, N#k: 2.8+
1.2TH-7%:. HECBU 2 EEH L EEE2RLEN
HRizxt L31.2% (p<<0.001) L EBHIZEh o7z, &7z,
PHEDIE D NERD4. 05 (0<0.01) L EBICE» -7,
—F, YSC BT3B X—F~vAMmiE CA 19-9 {&/1&
FEEHLOBEIAKTIZ0.620.3L{EMETH o728 P
BETI322.0£11.5& HED36. 7/ (p<0.001) OE %
FRLTWI2, B5IINBRIZBWTIZ101.5+68.2 H
D169 (p<0.001) ODED THWEERL Tz,

IV. MMC 3¢ » BSM o &

KHC 12332 MMC O%8E Tz, P#E L UNEE
T MMC #1E# 514160 Hic, BRI Z N
#h42.0%, 30.0% (p<0.01) L HIEHIBZMESD 2
EENBALBLTIC E CEBEMEIIH IS 51224

Relative tumor weight

Days after initial treatment

Fig. 4. Comparison of MMC sensitivity among
three strains of KHC line. (], KHC-P (cont-
rol); A, KHC-N (control); O, KHC-H (cont-
rol); B, KHC-P (treated); &, KHC-N (treate-
d); ® KHC-H (treated). On the 24th day,
ratios of relative weight for the MMC treated
group vis-a-vis non-therapeutic group were
25.8% for KHC-P, 31.4% for KHC-N and
63.6% for KHC-H. Each point and vertical
bar represents the mean + S. D. *p<0.05,
**p<0.01, ***p<0.001 vs. control. N. S., not
significantly different.

HEW@PHTIR25.8% (p<0.001), NE T}
31 4ABI ETHEAH A S0 MMC 12 & 2 H @ sh 2
BRI . Zhenl, HETO MMC 85 &
SN EREIZ24AE T63.6% £ CL Ml s hd°
PREWED s Nk o7 (K4).

W YSC iz 5 MMC OFEESETIE, Ni&k
KEWTid MMC #IE#5% 8 HRwBIZ37.6% (p
<O0.0DDEANELEFTED, HERE RN, a5 w24HBK
1319.7% (p<0.001) & EBH zim&l s iz,

—7IP#E, HAROMHISRI224H BT PHTI297.0%
EREAERRSZ L, HEEZ BV T H82.2% D/
RLpBrzLlTsldhot (”5). ML, MMC
WXE B ERMI, KHC Tl PRE N#, YSC Tl
N#ED A ERLTEBHRSS 60, A—EECS
Db od, REE, Vo HiERE, FEREcs
WT MMC OBZMHNEL 2 Z L BRI N,

# =

I, KBRENT 28008 £ ) PRME#oE
F, ERLMEE- TRHBICEAT 28E b5k

Relative tumor weight

Days after initial treatment
Fig. 5. Comparison of MMC sensitivity among
three strainsof YSCline. [], YSC-P (control);
2, YSC-N (control); O, YSC-H (control) ; H,
YSC-P (treated); A, YSC-N (treated); @,
YSC-H (treated). On the 24th day, ratios of
relative weight for the MMC treated group
vis-a-vis non-therapeutic group were 19.7%
for YSC-N, 82.2% for YSC-H and 97.0% for
YSC-P. Each point and vertical bar represe-
nts the mean + S. D. *p<0.01, **p<0.001
vs. control. N. S, not significantly different.
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PHEEY B L CEBEY - -EEEPICBLTY
BRI B D RYESMEERA» o> T3 L£2
5415 . Paget " IZFEOHRELSEE DR iR
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SEBEEOMEBEVERLL22H 20T, &
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392 X

BT % 9288, EBRIIERE, UL TREBIIHEAOD
HROBDMHII.

# Bl

RIBRER > > RRE, FEE, ) o @R
D 3EEEFABC R — Ry ABHEL, BROAE
DO L 2 A TROAR /.

1. #@acid 40l b RFEE L EREOMICK
ERERAONT, A—Fv ABHES L BT
2EMLbIFLALE W o7z,

2. X—F=uABMEP, HEk, NEkOFHEM
RS #heh KHC:8.2, 10.8, 8.3H, FAC:6.
2, 7.5, .70, IMC:13.3, 15.2, 16.08, YSC:
7.9, 9.8, 6. 4B THY, 4 Fk bEMAMOIETIE —
FETRZSKREREbALONE T,

3. EE~—»—FELEMEE CEA BMAIEL R L
KHC & CA 199 #SHIE LB YSC 2RV THREIL
7z 2%, KHC it 3 CEA/EEERILOTIIE
X PHR:11.1, HEE:87.4, NER: 2.8 HERIZH L
TERFHWVERAZ R L. JhesL YSC ox
2 CA 199 /EHBERLOFHEIZHEE | 0.6012% L
Pk :22.0, BNETIRI0OL.5L MO THWEE2T
L.

4. bEEBEORZEOEREEL MMC AW
KHC, YSC TEEH/N BRI OVLTRITLIEIS
KHC 1249 5 MMC O%RIE PHE L N TR %
hzns.8%, 31.4% LB sh54L2%UTCET
MElshizowrnL, HIRTIE63.6% L IR ERD 5
nzdot. £ YSCuzxd 2 MMC OfiEERR
F, NBRIZBWTIE8 BE3T.6%0ME/NERZTEDH
e ah, X5 I24AEIF19.7% 1 THIHEI S vz
LOOPE, HETRENFhIT.0%, 82.2% L HiE
BHREEII LR TERDL .

PAEX g~ —» —EARE L LFRBEOBREMRC
RERE L EREOBICHRDOEEZRD, WbY 3
BHIROTHEN (heterogeneity) OFFELTE < R
Ehb.

Eil i

AR 2 2 WS, FIRY)L 2 HHEE L o R £ 5
D E U BHIE GRS R 2WEL BT ET. 212
EEAEE, FBE2EG S S E#RBL .
SO AR CELAR N ATES £ Lo UBEH AR
BHOBEELET

ARXOEE ZEOEEAABFERAE LU, H34EH
AP LBEARIESHES Young Researchers Award 12 THé
L.

X B

1) XBEFRRS: B - RERKBERSCHEN, &
ST 3R, 1-33E, €M, ®x, 1983.

2) Ovejera A.: Chemotherapy of human tumor
xenografts in genetically athymic mice. Ann. Clin,
Lab. Sci., 8, 50 (1978).

3) Rygaard, J. & Povlsen, C. O.: Heterotrans-
plantation of a human malignant tumor to “nude”
mice. Acta Pathol. Microbiol. Scand,77, 758-760
(1969).

4) BiE 2:t b AFPELFEOX—F< Y RH
B RO 3 X UHL AFP Hitk—MMC E& B0
2. HEE, 82, 18-27 (1985).

5) Welin, S., Youker, J. & Spratt, J. 8. Jr.:

The rates and patterns of growth of 375 tumors
of large intestine and rectum observed serially by
double contrast enema study. Am. J. Roentgenol,
90, 673 (1963).

6) Bolin, S., Nilson, E. & Sjodal, R.: Carcino-
ma of the colon and rectum-growth rate. Ann.
Surg., 198, 151 (1983).

7) 4R, REEX, REHX, REERX, AR
=2 BRE—, flkkz, BRIEA, EIE=S, W
MiEs, m/1IE=8R : Retrospective W2 &7 RIBED
RE - HEBR-XBHRC I 2BRERE—. BelE,

20, 843-858 (1985).

8) Havelaar, I. J,, Sugarbaker, P. H,
Vermess. M. & Miller, D. L.: Rate of growth of
intraabdominal metastases from colorectal cancer.
Cancer, 54, 163-171 (1984).

9) Staab, H. J., Anderer, F, A., Hornung. A,
Stumpf, E. & Fischer, R.: Doubling time of
circulating CEA and its relation to survival of
patients with recurrent colorectal cancer. Br. I.
Cancer, 46, 773 (1982).

10) =& £ =\ 15, BRER, LEFRE XH
oo, L@ 14, RO ®: KBEERO CEA 57
Ny T EA Lo sRERECET 3. QSR
2k, 87, 1422-1425 (1986).

11) Gold. P. & Freedman, S. O.: Specific
carcinoembryonic antigens of human digestive
system. J. Exp. Med., 122, 467 (1965).

12) Koprowski, H., Stepleski, Z. & Michell,
K.: Colorectal carcinoma antigens detected by
hybridoma antibodies. Somatic Cell Mol. Genet,




FEE, ERERAEBERIIRX — F v~ 22 & 285 393

5, 957 (1979).

13) BE B:CAL9EE~—»—. L{¥EHN - &
EERPE LEKIGH RE—BK, RE F), B1
B, 146-151E, E=F&EBE, K, 1985,

14) ZHEH, Wnitz, EHRE— BRCEUE
EEEHE CEA & CA 19-9 ORI BT =38
T2 ERRETR - REEBLERIRE. BASEE,
89, 1181-1191 (1988).

15) BE 8. 8 = BEFEHK: BEORREL
ERY CAHROEMFHREEOER I DV T —
CEA, CA 199 ORFHMFMRT LD —. B P
ik, 13, 2233-2234 (1986).
16) Simpson-Herren, L., Sanford, A. H. &
Holmquist, J. P.: Cell population kinetics of
transplanted and metastatic Lewis lung carcino-
ma. Cell Tissue Kinet., 7, 349-361 (1974).

17) Selby, P. J., Thomas, J. M. & Peckman.
M. J.: A comparison of the chemosensitivity of a
primary tumor and its metastases using a human
tumor xenograft. Eur. J. Cancer, 15, 1425-1429
(1979).

18) Donelli, M. G., Colombo, T., Broggini, M.
& Garattini, S.:
antitumor agents in primary and secondary
tumors. Cancer Treat. Rep., 61, 1319-1324 (1977).
19) Conzelman, G. M. Jr. & Springer. K. : The

influence of the anatomic location of a tumor on

Differential distribution of

its susceptibility to chemotherapy. Cancer Chemo-
ther. Rep., 53, 105-113 (1969).

20) Sugarbaker,, E. V., M.D., Cohen, A. M,
M. D. & Ketcham, A. 8., M. D.: Facilitated
metastatic distribution of the walker 256 tumor in
Spargue-Dawley rats with hydrocortisone and
cyclophosphamide. J. Surg., Oncol., 2, 277-289
(1970).

21) Fugman, R. A., Anderson, J. G., Stolfi, R.
L. & Martin, D. S.: Comparison of adjuvant
chemotherapeutic activity against primary and

metastatic spontaneous murine tumors. Cancer
Res., 37, 496-500 (1977).

22) Parks, R. C.: Brief communication: Organ
specific metastasis of a transplantable reticulum
cell sarcoma. J. Natl. Cancer Inst., 52, 971-973
(1974).

23) Nicolson, G. L., Brunson, K. W. & Fidler,
I. J.: Specificity of arrest, survival, and growth
of selected metastatic variant cell lines. Cancer
Res., 38, 4105-4111 (1978).

24) Fidler, I. J.: Selection of succsesive tumor
lines for metastases. Nature, 242, 148-149 (1973).
25) Fidler, 1. J.: Biological behavior of malig-
nant melanoma cells correlated to their survival in
vivo. Cancer Res., 35, 218-224 (1975).

26) B &, KBEF{C, EREH: MMC ¥ 3
@B #kE/NK & CEA, CA 19-9 AR D HERE -~ CEA,
CA 199 FIBFEEA X — R v ABAELE MEBRIC L 28R
& —. B4k, 88, 502 (1987).

27) Tsuruo, T. & Fider, I. J.: Differences in
drug sensitivity among tumor cells from parent
tumors, selected variants, and spontaneous
metastases. Cancer Res., 41, 3058-3064 (1981).

28) Heppner, G. H., Dexter, D. L., Denucei, T.,
Miller, F. R. & Calabresi. P.: Heterogeneity in
drug sensitivity among tumor cell population of a
single mammary tumor. Cancer Res., 38, 3758-3763
(1978). )

29) Fidler, I. J. & Kripke, M. L.: Metastasis
results from preexisting variant cells within a
malignant tumor. Science, 197, 893-895 (1977).

30) Kripke, M. L., Gruys, E. & Fidler, 1. J.:
Metastatic heterogeneity of cells from an ultravi-
olet light-induced murine fibrosarcoma of recent
origin. Cancer Res., 38, 2962-2967 (1978).

31) Paget, S.: The distribution of secondary
growths in cancer of the breast. Lancet. 1, 571-573
(1883).



394 X H

An Experimental Study of Biological Variation among Primary and Metastatic
Tumors Xenotransplanted into Nude Mice Takahito Ohta, Department of Surgery,
Cancer Research Institute, Kanazawa University, Kanazawa 921—J. Juzen Med. Soc., 99,
385—394 (1990)

Key words colonic cancer, nude mouse, primary lesion, metastatic lesion, heterogen-
eity
Abstract

Although many investigations on heterogeneity among primary tumors and metastatic
foci have been reported from various experimental aspects, there is little literature dealing
with the biological variations of human tumors. This is presumably because there has been
no good experimental model with which to research this problem. In order to investigate
the biological characteristics of metastatic tumors, the author devised a new experimental
model in which primary tumors, lymph node and hepatic metastatic tumors of advanced
colonic cancer patients were transplanted simultaneously into different nude mice. The
present study was designed to examine the differences in the histological features, tumor
growth rates, tumor marker production and sensitivity to Mitomycin C (MMC), among the
primary tumors, lymph node and hepatic metastatic tumors which had been transplanted
into nude mice, using 4 colonic cancer lines named KHC, FAC, IMC and YSC. Each
transplanted tumor was histologically demonstrated to have basically similar features of
cellular and structural atypism, to their original tumors. When the growth rate was
measured by doubling time, the doubling time of the tumor transplanted into the nude
mice showed no significant differences among the tumor strains transplanted, from the
primary tumor (P-strain), from the lymph node metastatic tumor (N-strain), or from the
tumor strain transplanted from the hepatic metastatic tumor (H-strain) in any of the
colonic cancer lines. Amounts of tumor marker, carcinoembryonic antigen (CEA) or
carbohydrate antigenl19-9 (CA19-9), were measured in the nude mice transplanted with the
P-, N- and H-strains of the KHC line or YSC line, respectively. The ratios of CEA to
tumor weight in the KHC line were high in the H-strain but low in the N-strain; the
values were 87.4 in the H-strain, 11.1 in the P-strain and 2.8 in the N-strain. The ratios
of CA19-9 to tumor weight in the YSC line had an extremely high value of 101.5 in the
N-strain compared with values of 22.0 in the P-strain and 0.6 in the H-strain. The
sensitivity of each strain to MMC was examined by injecting a dose of 3mg/kg into each
nude mouse transplanted with tumor, twice at 4-day intervals, intraperitoneally. The
tumor weight was measured every four days until 24 days after the first injection of the
drug and the antitumor effect of the drug was estimated. In the KHC line, both the P-and
N-strain were sensitive to MMC but the H-strain was resistant. In the YSC line, the
N-strain was sensitive to the drug but both the P-and N-strain were resistant. These
findings revealed that chemosensitivity to the anti-cancer drug and the ability of tumor
marker production were different among primary tumors, lymph node and hepatic
metastatic tumors of the same patient, when they were transplanted into nude mice, and it
is strongly suggested that the human tumor shows heterogeneity among primary tumors and
its metastatic tumors.




